THE LANCET
Neurology

Supplementary appendix

This appendix formed part of the original submission and has been peer reviewed.
We post it as supplied by the authors.

Supplement to: Howard DPJ, Gaziano L, Rothwell PM, on behalf of the Oxford
Vascular Study, et al. Risk of stroke in relation to degree of asymptomatic carotid
stenosis: a population-based cohort study, systematic review, and meta-analysis.
Lancet Neurol 2021; 20: 193-202.



Supplementary Material

Supplementary Appendix 1. Reporting checklist for meta-analysis of observational studies.
Based on the MOOSE guidelines.

Reporting Item

Page Number

Title

Abstract

Background

Methods

Search strategy
Search strategy
Search strategy

Search strategy

#3d
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#3f

#4a

Identify the study as a meta-analysis of observational research

Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility
criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations;
conclusions and implications of key findings; systematic review registration number (From PRISMA checklist)

Problem definition

Hypothesis statement

Description of study outcomes

Type of exposure or intervention used
Type of study designs used
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Documentation of how data were classified and coded (eg, multiple raters, blinding, and interrater reliability)
Assessment of confounding (eg, comparability of cases and controls in studies where appropriate)

Assessment of study quality, including blinding of quality assessors; stratification or regression on possible
predictors of study results

Assessment of heterogeneity

Description of statistical methods (eg, complete description of fixed or random effects models, justification
of whether the chosen models account for predictors of study results, dose-response models, or cumulative
meta-analysis) in sufficient detail to be replicated

Provision of appropriate tables and graphics

Graphic summarizing individual study estimates and overall estimate

Table giving descriptive information for each study included
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PUBMED/MEDLINE(R) 1946 TO PRESENT - ACCESSED 1 OCTOBER 2020
EMBASE (OVID) 1974 TO PRESENT- ACCESSED 1 OCTOBER 2020

1. exp Carotid Stenosis/

2. Plaque, Atherosclerotic/

3. (carotid adj3 (stenos$ or athero$ or narrow$ or constrict$ or obstruct$ or ulcer$ or plaque$ or
occlus$ or bruit$)).tw.

4. exp Stroke/

5. Stroke$.tw.

6. cerebrovascular.tw.

7. ((brain or vascular or lacunar or venous or cerebral or isch?emic) adj2 (accident$ or
infarct$ or event$ or attack$)).tw.

8. (cva or cvas).tw.

9. or/4-8

THE COCHRANE LIBRARY WILEY - ACCESSED 1 OCTOBER 2020
#1 MeSH descriptor: [Carotid Stenosis] explode all trees

#2 MeSH descriptor: [Plaque, Atherosclerotic] explode all trees

#3 (carotid near/3 (athero* or stenos* or ulcer* or plaque* or narrow* or obstruct* or
occlus* or constrict* or bruit*))

#4 #1 or #2 or #3

#5 MeSH descriptor: [Stroke] explode all trees

#6 Stroke*

#7 cerebrovascular

#8 cva or cvas

#9 #4 or #5 or #6 or #7 or #8



Supplementary Appendix 3. STROBE Statement—Checklist of items that should be included in reports of cohort studies

Section/Topic ::em Recommendation Reported on page #
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 2
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 3-4
Objectives 3 State specific objectives, including any prespecified hypotheses 3-4
Methods
Study design Present key elements of study design early in the paper
Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 5
collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up 5-7
(b) For matched studies, give matching criteria and number of exposed and unexposed N/A
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 5-6
applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 5-8
measurement comparability of assessment methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias 5-8
Study size 10 | Explain how the study size was arrived at 5-6
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 6-7
why
Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 7-9
(b) Describe any methods used to examine subgroups and interactions 7-9
(c) Explain how missing data were addressed 7-9
(d) If applicable, explain how loss to follow-up was addressed 7-9
(e) Describe any sensitivity analyses 7-9 (Appendix
Figures 4-8)

Results




Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed 8-9
eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage 8-9
(c) Consider use of a flow diagram N/A
Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 8-10
confounders
(b) Indicate number of participants with missing data for each variable of interest 8-10
(c) Summarise follow-up time (eg, average and total amount) 8-11
Outcome data 15* | Report numbers of outcome events or summary measures over time 8-11
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 10-11
interval). Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized 10-11
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period 10-11
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 10-11
Discussion
Key results 18 | Summarise key results with reference to study objectives 12-13
Limitations
Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 13
similar studies, and other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results 13
Other information
Funding 22 | Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 8,14

which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.




Supplementary figure 1. Risk of recurrent vascular events by degree of asymptomatic ipsilateral carotid stenosis in
207 patients with asymptomatic carotid stenosis in the Oxford Vascular Study.
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The exact range and cut-points used to report the stenosis/risk data in trials and previous studies varies with some defining severe
stenosis as 70-99% and some as 80-99%. We therefore analysed various cut-points in The Oxford Vascular Study.



Supplementary Figure 2. Risk of events by degree of asymptomatic ipsilateral carotid stenosis excluding
patients with baseline AF (h=51 excluded)

Ipsilateral TIA or Stroke (%)

Ipsilateral Stroke Rate (%)

Numbers At Risk

50-69%
70-99%

50

40

30

20

10

50

40

30

20

10

- == == 50-69% Stenosis

1 HR 5.1 (1.6-16.7) P=0.007

T T IT T ITITITITYTYT Y YT YA

—70-99% Stenosis

;) 1 2 3 4 5
Years

1 HR 15.3 (1.7-134.9) P=0.01

M

E) 1 2 3 4 5
Years

114 106 98 91 79 712

42 34 29 27 23 21



Identification

[

)

Screening

Eligibility

Included

Supplementary Figure 3. PRISMA diagram for Systematic Review and Meta-analysis
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Supplementary Table 1: Characteristics of studies describing prognosis in hon-operated asymptomatic carotid stenosis

STUDY START FINISH MEDIAN PUBLICATION  MEAN NUMBER IPSILATERAL STENOSIS STATIN TYPE OF REGION REASON FOR
RECRUIT RECRUIT RECRUIT AGE OF STROKE RATE (%) COHORT RECRUITMENT
PATIENTS
DURWARD 1971 1981 1976 1982 62 67 0.8 50-99% 0 retrospective Canada contralateral CEA
FORD 1976 1983 1980 1986 60 36 0.7 50-99% 0 prospective USA carotid bruit
ROEDERER 1980 1982 1981 1984 63.6 101 1 50-99% 0 prospective USA carotid bruit
BOGOUSSLAVSKY 1980 1984 1982 1986 60 38 1.7 90-99% 0 prospective Switzerland carotid bruit
AUTRET 1981 1982 1982 1987 69 113 1.8 50-99% 0 prospective France cardiovascular
JOHNSON 1981 1984 1983 1985 NG 121 33 50-99% 0 prospective USA carotid bruit,
nonspecific

symptoms, routine
physical examination

SATIANI 1979 1986 1983 1988 NG 103 2.43 50-99% 0 retrospective USA carotid bruit
HATSUKAMI NG NG 1983 1990 65 74 0 50-99% NG retrospective USA contralateral CEA
SHANIK 1981 1984 1983 1992 69 92 2.2 50-99% 0 prospective Ireland cardiovascular
NORRIS 1982 1986 1984 1991 66.6 177 25 50-99% 0 prospective Canada asymptomatic

cervical bruit
ECST 1981 1991 1986 1995 64 127 2.3 50-99% 0 trial Europe contralateral TIA or
stroke

HOBSON VA 1983 1991 1987 1993 64.7 233 2.4 50-99% 0 trial USA cardiovascular

TRIAL

BOCK 1985 1991 1987 1993 68.1 74 3.8 50-99% 0 prospective Australia carotid bruit

TONG 1980 1993 1987 1996 65 142 0.86 60-99% 0 prospective Australia carotid bruit

ACAS 1988 1993 1990 1995 66 834 2.3 60-99% 0 trial USA carotid bruits,

evaluation for
peripheral vascular
surgery, contralateral
CEA
MANSOUR 1987 1993 1990 1995 68.6 142 13 50-79% 0 retrospective USA Carotid buit,
preoperative work-up
for cardio thoracic
surgery, contralateral

CEA
SEIBLER NG NG 1991 1995 65.5 64 34 70-90% 0 prospective Germany cardiovascular
MACKEY (ACBS) 1988 1994 1991 1997 65 330 13 50-99% 0 prospective Canada carotid bruit
ROCKMAN 1990 1992 1991 1997 745 425 1.2 50-79% 0 retrospective USA bruit, contralateral
TIA/stroke,
LONGSTRETH 1989 1992 1991 1998 73 185 1 70-99% 5.6 prospective USA general population
(CHS) screening (aged >65)
OLIN 1989 1994 1992 1998 69 465 0.7 60-79% NG retrospective USA bruit, contralateral
CEA, contralateral
TIA/stroke,
cardiothoracic
peroperative workup
INZITARI 1988 1997 1992 2000 66 216 3.2 50-99% 0 trial USA contralateral TIA or
(NASCET) stroke
MANSOUR 1992 1996 1994 1999 70.6 344 1.9 50-79% NG prospective USA carotid bruits,
cardiothoracic
peroperative workup
GUR 1995 1995 1995 1996 69 44 2.2 70-99% 0 prospective Isreal NG
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Supplementary figure 3. Ratio of ipsilateral stroke risk in medically treated patients with asymptomatic carotid stenosis by degree of stenosis in all studies
published since 1980 stratified by the nature of the study design - observational cohort studies versus the medical treatment group of randomised trials
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Supplementary Figure 4. Risk of ipsilateral stroke in medically treated patients with asymptomatic carotid stenosis
by degree of stenosis in all studies since 1985 stratified by year of study publication — pre-2000 versus post-2000
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Supplementary Figure 5. Risk of ipsilateral stroke in medically treated patients with asymptomatic carotid stenosis
by degree of stenosis in all studies since 1985 stratified by statin usage— <50% of cohort on treatment versus >50% on

treatment
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Supplementary Figure 6. Risk of ipsilateral stroke in medically treated patients with asymptomatic carotid stenosis

by degree of stenosis in all studies since 1985 stratified by grading of study quality — high versus low-to-medium
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Study quality graded based on STROBE criteria and key criteria required for meta-analysis, including the following items: study
objectives stated clearly; patient selection criteria stated clearly; patients enrolled consecutively without predetermined selection;
interventions adequately described; outcome definitions provided; rate of dropout or crossover to endarterectomy or stenting of
<20%, and outcome ascertainment by a neurologist



Supplementary Figure 7. Annual rate of ipsilateral stroke in medically treated patients with asymptomatic carotid stenosis by degree of stenosis in all studies
published since 1980 stratified by the nature of the study design - observational cohort studies versus the medical treatment group of randomised trials

Cohorts (30) refers to all cohort studies reporting risk for 50-69% or 70-99% stenosis;
Cohorts (15) refers to all cohort studies reporting risk in both 50-69% and 70-99% stenosis
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Supplementary Figure 8.

A Meta-regression bubble plot of log odd ratio of stroke risk for severe versus moderate carotid stenosis by proportion of cohort with severe stenosis (%) stratified by
the nature of the study design - observational cohort studies (blue) versus the medical treatment arm of randomised trials (red) (n=20)

B Time-trend in the proportion of patients with severe asymptomatic stenosis in non-selective cohort studies reporting risk in both 50-69% and 70-99% stenosis
(n=15) recruiting after 1980

C Trend in stratified ipsilateral stroke risk by proportion of patients with severe stenosis included in non-selective cohort studies (n=15) after 1980
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Supplementary Figure 9. Egger Funnel Plot for assessment of potential publication bias, including all cohort studies published since 1980, reporting ipsilateral

stroke risk in medically treated patients with asymptomatic carotid stenosis by degree of stenosis
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