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Figure 1. Analytic Framework: Screening for Asymptomatic Carotid Artery Stenosis
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Table 1. Search strategies

MEDLINE (via PubMed) search strategy

"CAROTID STENOSIS"[MESH] OR "CAROTID STENOSES"[TITLE/ABSTRACT:~3] OR
"CAROTID STENOSIS"[TITLE/ABSTRACT:~3] OR "CAROTID
ATHEROSCLEROSES"[TITLE/ABSTRACT:~3] OR "CAROTID
ATHEROSCLEROSIS"[TITLE/ABSTRACT:~3] OR "CAROTID
NARROWING"[TITLE/ABSTRACT:~3] OR "CAROTID
NARROWINGS"[TITLE/ABSTRACT:~3] OR "CAROTID ULCER"[TITLE/ABSTRACT:~3]
OR "CAROTID ULCERS"[TITLE/ABSTRACT:~3] OR "CAROTID
PLAQUE"[TITLE/ABSTRACT:~3] OR "CAROTID PLAQUES"[TITLE/ABSTRACT:~3]
RANDOMIZED CONTROLLED TRIAL[PT] OR PRAGMATIC CLINICAL TRIAL[PT] OR
"RANDOM ALLOCATION"[MESH] OR "SINGLE-BLIND METHOD"[MESH] OR
"DOUBLE-BLIND METHOD"[MESH] OR "SINGLE BLIND"[TITLE/ABSTRACT:~1] OR
"DOUBLE BLIND"[TITLE/ABSTRACT:~1] OR "TREBLE BLIND"[TITLE/ABSTRACT:~1]
OR "TRIPLE BLIND"[TITLE/ABSTRACT:~1] OR "SINGLE MASK"[TITLE/ABSTRACT:~1]
OR "DOUBLE MASK"[TITLE/ABSTRACT:~1] OR "TREBLE
MASK"[TITLE/ABSTRACT:~1] OR "TRIPLE MASK"[TITLE/ABSTRACT:~1] OR
"RANDOM*"[TIAB] OR "PRAGMATIC STUDY"[TITLE/ABSTRACT:~3] OR "PRAGMATIC
STUDIES"[TITLE/ABSTRACT:~3] OR "PRAGMATIC TRIAL"[TITLE/ABSTRACT:~3] OR
"PRAGMATIC TRIALS"[TITLE/ABSTRACT:~3] OR "PRAGMATIC

#2| TEST"[TITLE/ABSTRACT:~3] OR "PRAGMATIC TESTS"[TITLE/ABSTRACT:~3] OR
"PLACEBO*"[TIAB] OR "LARGE SCALE STUDY"[TITLE/ABSTRACT:~4] OR "LARGE
SCALE STUDIES"[TITLE/ABSTRACT:~4] OR "LARGE SCALE
TRIAL"[TITLE/ABSTRACT:~4] OR "LARGE SCALE TRIALS"[TITLE/ABSTRACT:~4] OR
"LARGE SCALE COHORT"[TITLE/ABSTRACT:~4] OR "LARGE SCALE
REGISTRY"[TITLE/ABSTRACT:~4] OR SYSTEMATIC REVIEW[PT] OR
META-ANALYSIS[PT] OR "SYSTEMATIC REVIEW"[TITLE/ABSTRACT:~2] OR
"SYSTEMATIC OVERVIEW"[TITLE/ABSTRACT:~2] OR "META ANALY*"[TIAB] OR
"METAANAL*"[TIAB] OR "METANAL*"[TIAB] OR "INTEGRATIVE RESEARCH
REVIEW"[TITLE/ABSTRACT:~3] OR "RESEARCH
INTEGRATION"[TITLE/ABSTRACT:~3]

#3|#1 AND #2

#3 AND ("ADULT"[MESH] OR "YOUNG ADULT"[MESH] OR "MIDDLE AGED"[MESH]
#4|OR "AGED"[MESH] OR "AGED, 80 AND OVER"[MESH] OR ADULT*[TIAB] OR
AGED[TIAB] OR ELDERLY[TIAB] OR SENIUM|TIAB])

#5|#4 AND 2020/02/19:2024/11/24[DATE - PUBLICATION]

#6|#5 AND ("ENGLISH"[LANGUAGE] OR "JAPANESE"[LANGUAGE))

#1
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CENTRAL search strategy

[mh "CAROTID STENOSIS"] OR (CAROTID* NEAR/3 (STENOS* OR ATHEROSCLERO*
OR NARROW* OR ULCER* OR PLAQUE¥*)):TLAB,KW

[mh "RANDOM ALLOCATION"] OR [mh "SINGLE-BLIND METHOD"] OR [mh "DOUBLE-
BLIND METHOD"] OR ((SINGL* OR DOUBLE* OR TREBL* OR TRIPL*) NEXT (BLIND*
OR MASK*) OR RANDOM* OR PRAGMATIC* NEAR/3 (STUD* OR TRIAL* OR TEST*)
#2|OR PLACEBO* OR LARGE NEXT SCALE NEAR/3 (STUD* OR TRIAL* OR COHORT* OR
REGISTRY*) OR SYSTEMATIC* NEAR/2 (REVIEW* OR OVERVIEW*) OR META NEXT
ANALY* OR METAANAL* OR METANAL* OR INTEGRATIVE* NEAR/1 RESEARCH*
NEAR/I REVIEW* OR RESEARCH* NEAR/1 INTEGRATION*):TLLAB, KW

#3[#1 AND #2

[mh "ADULT"] OR [mh "YOUNG ADULT"] OR [mh "MIDDLE AGED"] OR [mh "AGED"]
#4|OR [mh "AGED, 80 AND OVER"] OR (ADULT* OR AGED OR ELDERLY OR
SENIUM):TI,AB, KW

#5|#3 AND #4

#6|#5 with Publication Year from 2020 to 2024, in Trials

#1

e #5 with Cochrane Library publication date Between Feb 2020 and Nov 2024, in Cochrane
Reviews, Cochrane Protocols, Clinical Answers, Editorials, Special Collections

#8| ENGLISH:LA OR JAPANESE:LA
#9[ (#6 OR #7) AND #8
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Ichushi-Web search strategy

SHENRPE#E/TH or (CAROTID/AL or SHENK/AL or SHERENIR/AL or ZHENIR/AL or AR EN
#1| R/AL) and (STENOS/AL or ATHEROSCLERO/AL or NARROW/AL or ULCER/AL or
PLAQUE/AL or $%2/AL or PH2€/AL))

(RD=7 % LME LR ER) or (RD=HET > & AU LLHLEER) or 704 AME LG ER/TH or %
T2 IR ER/TH or 72 % 2EAF1F/TH or —H E#i1%/TH or B EM1E/TH or 77
EAR/TH or 7% /AL or 7% ~ A /AL or HE{E /AL or §H&/AL or 7 714 R/AL ori 7
IV AT/AL or > 7L~ AT /AL or X 7 )L~ AZ/AL or X 7 )L+~ AZ/AL or N7 )L~ A
Z/AL or N7V« < A7 /AL or SEEEHIFER/AL or FZEERIMFFE/AL or 52 ) 7AER

/AL or SEEHIMFZE/AL or 32 H HUFRER/AL or 32 FHRIMFZE/AL or SEBE A G IR #ER/AL or 32
B i R AT 72 /AL or SEEEAY F R ZRBR/AL or FEERAYIE BT ZE/AL or 52 F A IG PR 3 BR/AL
or ZHMIBERMZE/AL or 777 ~T 4 Vi BR/AL or 7T < T 4w W 9E/AL or 7T 7=
F v IRER/AL or 757 ~F v I HFGE/AL or 772 R/AL or 771 —7R/AL or 14 3/AL orf
#lI/AL or RANDOM/AL or BLIND/AL or "SINGLE MASK"/AL or SINGLE-MASK/AL or
"DOUBLE MASK"/AL or DOUBLE-MASK/AL or "TRIPLE MASK"/AL or TRIPLE-
MASK/AL or "TREBLE MASK"/AL or TREBLE-MASK/AL or "PRAGMATIC TRIAL"/AL or
"PRAGMATIC CLINICAL TRIAL'"/AL or "PRAGMATIC STUD"/AL or "PRAGMATIC
CLINICAL STUD"/AL or PLACEBO/AL or KRG R/AL or KHIAEER/AL or KB
72/AL or KHL=AR—MAL or KIFFEEE/AL or KHAL T ZRU/AL or "LARGE SCALE
STUD"/AL or "LARGE SCALE TRIAL"/AL or "LARGE SCALE COHORT"/AL or "LARGE
SCALE REGISTRY"/AL or A7 <7 4> 2L ¥ 2—/TH or 24— MJF%2/TH or ¥ A7 <
#2747 2/AL or VAT Y F /L E /AL or VAT YT A7 LE 2/AL or VAT YT v
JeLE /AL or VAT T AV I LT 2 /AL or VAT F v I /AL or VAT T AT L
7 2/AL or Y AT ~F w7 L7 2/AL or ZRHEILE /AL or SR HEHIICL E 2/AL or RHTAYZR
LE =/AL or AL E /AL or 2RIV T =/AL or AHAIZL T 2/AL or RAEHI72L T =
/AL or Ffl 7 =/AL or (KR E =/AL or K RAIIZLE 2/AL or KRB/ E =/AL or
RRIIL T 2 /AL or (R RBIIZL T 2/AL or (KRAY7ZRL T /AL or R £2/AL or &kt
T B Z2/AL or SRAEHI72E 22/AL or KSR 23/AL or (KR IUICHE £3/AL or (KR035
£%/AL or "SYSTEMATIC REVIEW"/AL or SYSTEMATIC-REVIEW/AL or
"SYSTEMATICAL REVIEW"/AL or SYSTEMATICAL-REVIEW/AL or "SYSTEMATIC

OVERVIEW"/AL or SYSTEMATIC-OVERVIEW/AL or "SYSTEMATICAL OVERVIEW"/AL
or SYSTEMATICAL-OVERVIEW/AL or RD=AZ7F U A or AZ7F U A/TH or A

HE3HT/IAL or AX¥ 7T /AL or A%« 7 F /AL or AZfENT/AL or AZHF%E/AL or META-
ANALYS/AL or "META ANALYS"/AL or METAANALYS/AL or METANALYS/AL or
META f#H7/AL or META 43 #T/AL or META #f%E/AL or "INTEGRATIVE RESEARCH
REVIEW"/AL or "RESEARCH INTEGRATION"/AL

#3|#1 and #2
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% A/TH or 1 4E/TH or = #57 /TH or ADULT/AL or AGED/AL or ELDERLY/AL or
SENIUM/AL or ¥ &72/AL or % A /AL or F14/AL or H & 4-/AL or BA/AL or 1:4F/AL or
44 = #5/AL or 545 /AL or # N/AL or 753 /AL or m4E# /AL or & 4E /AL or &4

/AL or /AL or Eliin/AL or #]#E/AL or Z5/AL or (CK=R A (19~44), 4 (45~64),15

B2 (65~), 1 i (80~))

#5|#3 and #4
#6[#5 and (DT=1903:2024)
#7|#6 and (LA=H AGE, 555




Table 2. Eligibility criteria were defined separately for each Key Question (KQ)

KQ 1. Does ultrasound screening for carotid artery stenosis in asymptomatic adults improve health outcomes?

Category Inclusion Criteria Exclusion Criteria
Population Asymptomatic adults (i.e., no carotid-related neurological | Children and adolescents; adults with symptomatic carotid stenosis;
symptoms, no history of stroke or TIA) adults with history of stroke or TIA
Individuals with known carotid occlusion or CVD; those undergoing
CAS preoperative planning; those who underwent CEA or CAS and
are monitored for restenosis
Screening Methods | Carotid ultrasound screening Carotid bruit examination; CIMT measurement for cardiovascular risk
prediction
Comparator No screening
Outcomes Stroke related to carotid stenosis, mortality, quality of life, | Diagnostic accuracy, Cardiovascular disease risk prediction
functional status, cognitive function
Study Design RCTs Cost-effectiveness analyses, All non-RCTs
Study Quality Studies rated as Good or Fair based on standard risk-of- Poor quality studies
bias tools and USPSTF criteria, adjusted by study design
Publication Date February 19, 2020, to present
Language Japanese, English

TIA: transient ischemic attack, CVD: cardiovascular disease, CAS: carotid artery stenting, CEA: carotid endarterectomy, CIMT: carotid intima-media

thickness, RCT: randomized controlled trial, USPSTF: U.S. Preventive Services Task Force




KQ 2. What are the harms assoclated with screening and confirmatory testing for asymptomatic carotid arterv stenosis?

Category Inclusion Criteria Exclusion Criteria
Population Asymptomatic adults (i.e., no carotid-related neurological | Children and adolescents; adults with symptomatic carotid stenosis;
symptoms, no history of stroke or TTA) adults with history of stroke or TTA
Individuals with known carotid occlusion or CVD; those undergoing
CAS preoperative planning; those who underwent CEA or CAS and
are monitored for restenosis
Screening Methods | Carotid ultrasound screening Carotid bruit examination; CIMT measurement for cardiovascular risk
prediction
Comparator No screening
Outcomes Stroke related to carotid stenosis, mortality, quality of life, | Diagnostic accuracy, Cardiovascular disease risk prediction
functional status, cognitive function
Study Design RCTs Cost-effectiveness analyses, All non-RCTs
Study Quality Studies rated as Good or Fair based on standard risk-of- Poor quality studies
bias tools and USPSTF criteria, adjusted by study design
Publication Date February 19, 2020, to present
Language Japanese, English

TIA: transient ischemic attack, CVD: cardiovascular disease, CAS: carotid artery stenting, CEA: carotid endarterectomy, CIMT: carotid intima-media

thickness, RCT: randomized controlled trial, USPSTF: U.S. Preventive Services Task Force




KQ 3. Does adding surgical treatment to current medical therapy provide additional benefit for patients with asvmptomatic carotid artery stenosis?

Category Inclusion Criteria Exclusion Criteria

Population Asymptomatic adults with clinically significant carotid Children and adolescents; adults with symptomatic carotid stenosis;
stenosis (60—99% stenosis) adults with history of stroke or TIA

Interventions Surgical treatments including CEA, CAS, TCAR

Comparator Medical therapy or usual care (e.g., statins, antiplatelet Comparisons between CEA and CAS
agents)

Outcomes Stroke related to carotid stenosis, mortality, quality of life,

functional status, cognitive function

Study Design RCTs Cost-effectiveness analyses, All non-RCTs
Study Quality Studies rated as Good or Fair based on standard risk-of- Poor quality studies
bias tools and USPSTF criteria, adjusted by study design
Publication Date February 19, 2020, to present
Language Japanese, English

TIA: transient ischemic attack, CEA: carotid endarterectomy, CAS: carotid artery stenting, TCAR: transcarotid artery revascularization, RCT: randomized

controlled trial, USPSTF: U.S. Preventive Services Task Force



KO 4. What are the harms assoclated with surgical treatment for asvmptomatic carotid artery stenosis?

Initial Eligibility Criteria (*More than 10,000 cases of
asymptomatic surgeries* Data from the United States and
Japan - Large-scale national administrative databases or
small-scale surgical registries)

Audit Priority Criteria (* The primary study should be the
largest and most recent population-based study (If there is
a newer but smaller study, it should be included as a
supplementary article to compare trends or similarities)
*Results are stratified by symptom status *If no studies
stratify results by symptom status, select studies in which
asymptomatic cases account for 80% or more)

Category Inclusion Criteria Exclusion Criteria

Population Asymptomatic adults with clinically significant carotid Children and adolescents; adults with symptomatic carotid stenosis;
stenosis (60—99% stenosis) adults with history of stroke or TIA

Interventions Surgical treatments including CEA, CAS, TCAR

Comparator Medical therapy or usual care; or non-comparative studies | Comparisons between CEA and CAS
reporting adverse event rate

Outcomes Surgical complications (e.g., stroke, mortality, MI, CNI)

Study Design RCTs, large cohort studies or registry studies Cost-effectiveness analyses, Case reports, Small observational studies

Study Quality Registered Studies Poor quality studies

Publication Date

February 19, 2020, to present

Language

Japanese, English

TIA: transient ischemic attack, CEA: carotid endarterectomy, CAS: carotid artery stenting, TCAR: transcarotid artery revascularization, MI: myocardial

infarction, CNI: cranial nerve injury, RCT: randomized controlled trial




Figure 2. PRISMA flow diagrams for each Key Question (KQ)

PRISMA 2020 flow diagram for updated systematic reviews which included searches of databases, registers and other sources (KQ1)
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PRISMA 2020 flow diagram for updated systematic reviews which included searches of databases, registers and other sources (KO2)
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PRISMA 2020 flow diagram for updated systematic reviews which included searches of databases, registers and other sources (KO3)
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were excluded by automation tools.
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PRISMA 2020 flow diagram for updated systematic reviews which included searches of databases, registers and other sources (KQ4)
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*Consider, if feasible to do so, reporting the number of records identified from each database or register
searched (rather than the total number across all databases/registers).
**If automation tools were used, indicate how many records were excluded by a human and how many

were excluded by automation tools.
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Table 3. Detailed list of included studies

Study design Country Type of Surgical Procedure
Follow-up  Setting and Study
Study Duration Population
Primary Outcome(s)
ReB
COI Disclosure
Austria CEA CAS ACAS of Stroke or Disclosures
) Germany Syears >0-70% or 513 cerebral High reported
Reiff,2022 more
RCT Switzerland infarction within Funding
30 days reported
Ipsilateral stroke
within 5 years
) ACAS (=70%) from .
Keyhani, . Mo disclosures
Cohort USA CEA Syears the US Department of 5221 Ipsilateral stroke Fair
2020 , . reported
VA and Medicare data
. USA Individual patient data .
Poorthuis, ~ Disclosures reported
2000 Cohort Canada CEA 30days  from four RCTs 3694 Stroke and death Fair
. Fundi rted
Europe targeting ACAS >50% HRCINE Teporte
Goicoechea, CE )
P Cohort USA A 30days  ACS NSQIP* 100637  Stroke Good Disclosures reported
CAS
Carotid artery stenosis Stroke, death, and myocardial ]
Deery, 2021 Cohort USA TCAR 30days 8460 ) i o Good Disclosures reported
infarction within 30 days

>70% in the US VQI

No. of A
Particip:



Chang, 2023 Cohort USA CEA Syears ACAS >70% in KPNC 3824 Stroke Good Disclosures reported

ACAS: asymptomatic carotid artery stenosis, RoB: risk of bias, COI: conflict of interest disclosure, RCT: randomized controlled trial, CEA: carotid
endarterectomy, CAS: carotid artery stenting, VA: Veterans Affairs, ACS NSQIP: American College of Surgeons National Surgical Quality Improvement

Program, VQI: Vascular Quality Initiative, KPNC: Kaiser Permanente Northern California, * Degree of stenosis not reported.



Figure 3. Risk of bias for the randomized clinical trial

Risk of bias domains

Study

Domains: Judgement
D1: Bias arising from the randomization process.

D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data.

D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result.




Table 4. Risk of bias assessments for the five observational studies

Representativeness Selection of non- Ascertainment Comparability of cohorts on the Assessment Adequacy of Score and levels

of exposed cohort  exposed cohort  of exposure  basis of the design or analysis  of outcome  follow up of evidence

Keyhani, 2020 * 0 * * % * * 6, Fair
Poorthuis, 2020 * 0 * 0 * * 4, Fair
Goicoechea, 2022 * * * * 0 * * % 7, Good
Deery, 2021 * % * * * * * % 8, Good
Chang, 2023 * * * * * * k 9, Good
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