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ABSTRACT

Introduction Carotid intervention in the form of
endarterectomy or stenting is the current standard of care
for the majority of patients with symptomatic high-grade
carotid stenosis. However, some randomised controlled
trials (RCT) have demonstrated that women benefited
significantly less from intervention than men. It is unclear
if this is a true phenomenon or a study sampling artefact,
as women were severely under-represented in all RCTs of
carotid revascularisation. A systematic review is needed to
summarise the existing data and to answer the question of
whether a women-only trial for symptomatic patients with
ipsilateral carotid stenosis is scientifically necessary and
ethically permissible.

Methods and analysis We will systematically search
Medline, Embase, PubMed and the Cochrane libraries

for all studies with data from RCTs that included women
and compared either endarterectomy with stenting or
revascularisation (by means of endarterectomy or stenting)
with medical therapy in patients with symptomatic carotid
stenosis. Search dates will be restricted to 1991-2018.
Two reviewers will conduct screening search results, study
selection, data extraction and quality assessment. We will
include all studies reporting outcomes of interest. Planned
subgroup analysis based on revascularisation technique,
degree of stenosis and timing of intervention from the
index event will be conducted with enough data.

Ethics and dissemination This research is exempt of
ethics approval as no primary data will be collected. The
results will be published in peer-reviewed journals and
disseminated through national and international-level
conferences and scientific meetings. The result of this
comprehensive review will provide useful information on
whether further RCTs are required to study a women-only
population with symptomatic carotid disease.

PROSPERO registration number CRD42019134967.

BACKGROUND

Carotid intervention (either endarterectomy
or stenting) is the current standard of care
for the majority of patients with symptomatic
high-grade carotid stenosis." The benefits
of surgical intervention appear to be highly
time dependent, declining rapidly after the
symptomatic event.” However, the manage-
ment of carotid stenosis in women remains
a topic of some controversy due to apparent

,* Sophia Gocan,' Mark Fedyk,” Michel Shamy*

Strengths and limitations of this study

» This protocol was developed and prepared accord-
ing to the Preferred Reporting ltems for Systematic
Review and Meta-Analysis Protocols statement.

» This study benefits from a comprehensive search
strategy, designed to retrieve a broad spectrum
of relevant randomised controlled trials for the re-
search question.

» Heterogeneity will be explored using subgroup anal-
ysis based on a priori defined factors.

» Depending on our ability to extract sufficiently de-
tailed sex-based data, individual patient data anal-
ysis and network meta-analysis may be needed to
analyse data in previously published trials.

differences in the likelihoods of benefit for
men and women.”” It is not clear whether
the observed difference between men and
women is a true phenomenon or an artefact
of study sampling, in that women were consis-
tently underrepresented in early randomised
controlled trials (RCT).®7If there is indeed a
difference, it may reflect biological, psycho-
logical or sociological factors. For example, it
is recognised that women take longer to get
to hospital after onset of stroke, but they are
also less likely to receive diagnostic tests and
to receive secondary prevention drugs.®” As a
consequence, women have worse outcomes,
increased disability and decreased quality
of life after ischaemic stroke.'’ ' Women
appear to experience their strokes earlier
after the transient ischaemic attack (TTIA) or
minor stroke, potentially shortening the time
window for effective intervention.' '

In light of these potential differences, it is
not clear whether stroke prevention strate-
gies for women and men should be different,
particularly in the setting of symptomatic
carotid stenosis. Some experts have called for
repeating landmark trials, only with female
patients.*” Is such a step necessary and ethical
based on available knowledge?
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Rothwell et al’ were the first to report significant sex-
related differences for surgical intervention of symptom-
atic carotid disease with combined analysis from the two
earliest RCTs (European Carotid Surgery Trial (ECST)
and North American Symptomatic Carotid Endarterec-
tomy Trial (NASCET)). This analysis showed that women
in the medical group had a more rapid decline in the
incidence of ipsilateral ischaemic stroke after TIA/minor
stroke than did men. According to this analysis, the clear
benefit of carotid endarterectomy (CEA) in women with
70% stenosis was present only for the first 2weeks after
the last clinical event, whereas men could benefit up to 12
weeks after the last event.” Alternatively, there has been
a suggestion that rates of poor outcomes are higher in
women who undergo CEA. In Rothwell ef al’s analysis, the
30-day risk of perioperative stroke or death was higher
in women compared with men (8.7% vs 6.8%; p=0.004).”
Combination analysis from NASCET and the ASA and
Carotid Endarterectomy studies showed an increased
30-day mortality in women versus men (2.3% vs 0.8%;
p=0.002). However, perioperative risk of stroke or death
was not significantly different."”

The Carotid Revascularization Endarterectomy vs
Stenting Trial (CREST)'* " is the most recent and largest
RCT comparing carotid artery stenting (CAS) to CEA
for patients with symptomatic and asymptomatic carotid
stenoses. Unlike earlier RCTs, CREST had a preplanned
secondary subgroup analysis to address sex differences.
Specifically, CREST was designed to achieve 90% power
to detect an effect of sex on outcomes.'* According to
this analysis, there were no increased periprocedural
risks in symptomatic women in the CEA arm of CREST."®
However, there was a higher periprocedural stroke risk in
women for CAS than for CEA (5.5% vs 2.2%; p=0.013),
while there were no significant differences in men (3.3%
vs 2.4%; p=0.26)."° 10

Other individual RCTs focusing on sex differences in
outcomes of CAS versus CEA have provided limited and
conflicting data for women with carotid stenosis."’ ™ A
combined sex-stratified analysis of patient data at 120 days
after treatment from the three major European RCTs on
carotid stenting in symptomatic patients performed by
the Carotid Stenting Trialists’ Collaboration found that
surgical risk was higher in women than in men, whereas
risk of stenting was virtually unaffected by sex.*” However,
their most recent long-term pooled analysis did not detect
any significant treatment differences between sexes.”'

Interpreting these results is challenging because
women were severely underrepresented in all major
carotid revascularisation trials, with most trials enrolling
less than 30% women.” Although the most successful
RCT representing women in carotid intervention was the
CREST trial, its population only included 35% women.

Moreover, modern medical management of carotid
disease has significantly advanced over the last 30 years.
While high-potency statins, tight blood pressure control,
antithrombotic agents, along with lifestyle modifications
and smoking cessation are now standard of care, only

15% of all patients in the NASCET trial were on any lipid-
lowering agent.”

There are currently two ongoing trials comparing
modern medical therapy to modern medical therapy and
CAS/CEA in asymptomatic (CREST2)** and lower risk
symptomatic patients (ECST2).* Overall, management
of carotid stenosis in women is receiving an increased
amount of attention. Several researchers have recently
called for a sex-specific trial of carotid intervention in
women with symptomatic stenosis. > A modern, large
RCT with a more pragmatic design, including an elderly
population, may answer some questions related to the risk
and benefits of carotid intervention in women. However,
before proposing and conducting new research, a system-
atic review and meta-analysis should be done to identify
whether the answer to the question is already available
through existing data.”® To conduct a novel RCT when
available data provide an answer to a clinical question
would be unethical, in that it would deprive patients of
standard therapies for multiple reasons: patients may be
harmed, and resources would be wasted.

To date, few systematic reviews have investigated sex-
related differences in the management of carotid stenosis.
None has definitively answered the question of whether
symptomatic women derive less benefit from carotid
intervention. Some used combined data from asymp-
tomatic and symptomatic patients or did not include sex-
related differences in their primary outcome.”” *® Others
were weakened by the poor quality of analysed papers
and included case series and very heterogeneous non-
randomised studies.*

Therefore, we propose to perform a systematic review
of all RCTs for symptomatic carotid stenosis comparing
surgical intervention (CEA or CAS) and/or medical
management that included women. Anticipating signif-
icant between-trial heterogeneity, network meta-analysis
(NMA) and individual patient data analysis may be
necessary.

REVIEW QUESTION

What are the benefits and harms of carotid intervention
(endarterectomy and/or stenting) for women with symp-
tomatic carotid stenosis?

OBJECTIVES

The objective is to perform a systematic review of the
evidence of carotid intervention in women with symptom-
atic carotid disease. The results from this review will help
determine whether another trial is scientifically necessary
and ethically permissible, and may help to inform the
design of such a trial.

METHODS
This protocol was developed and prepared according
to the Preferred Reporting Items for Systematic Review
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Table 1 Inclusion and exclusion criteria
Inclusion Exclusion
Participants Participants with symptomatic (A) carotid stenosis (B) Participants with asymptomatic carotid

A. Symptomatic is defined as ipsilateral TIA or minor stroke stenosis, carotid artery occlusions, carotid

within 6 months.

near-occlusion, concomitant coronary bypass

B. Carotid stenosis is defined as greater than 50% stenosis (or surgery and redo surgeries for carotid stenosis

the equivalent measurement).
Interventions

Comparators
Outcomes
days
Secondary outcomes:

Management by endarterectomy and/or stenting

Medical therapy, endarterectomy and stenting

Intervention done for tandem occlusions in
the setting of acute ischaemic stroke, redo
interventions, concomitant interventions
with other surgery, comparisons of types or
approaches for the same intervention

Primary outcomes: composite of any stroke or death at 30

1. 30-day disabling stroke or death, myocardial infarction,
different types of stroke. Disabling stroke is defined as any
stroke resulting in new or increased disability with a score
on the modified Rankin Scale (mRS) of 3 or greater, 30

days or more after stroke onset.

2. Intermediate and long-term outcome, including stroke
recurrence, death and rates of restenosis according to

individual studies’ prespecified outcomes
Timing Studies published from 1990 onwards.

Study design

RCTs

Language English and French

Randomised controlled trials (RCT), meta-analysis or
systematic reviews reporting individual patient data from

Systematic reviews/meta-analysis,
observational studies (eg, cohorts, case—
controls, cross sections), case series/reports
and non-empirical studies (eg, editorials,
comments, letters)

TIA, transient ischaemic attack.

and Meta-analysis Protocols (PRISMA-P) statement™

online supplementary appendix).

(see

Eligibility criteria
The inclusion and exclusion criteria are presented in
table 1.

Data sources and search for studies
A search strategy will be developed through an itera-
tive process with the review team, including a medical
library scientist. We will search Ovid Medline, Embase
and PubMed. We will also search the Cochrane Library
on Wiley. Search dates will be restricted to 1991-2018,
based on the start of the modern era of carotid interven-
tion with the NASCET trial published in 1991.”' Strategies
used a combination of controlled vocabulary (eg, ‘carotid
stenosis’, ‘symptomatic stenosis’, ‘carotid revasculariza-
tion’, ‘carotid endarterectomy’, ‘carotid stenting’, ‘sex
characteristics’, ‘carotid endarterectomy’, ‘stenting’) and
keywords (eg, ‘women’, ‘female’, ‘sex’, ‘gender’, ‘symp-
tomatic’) (see online supplementary appendix).
Database searches will be supplemented by searching
relevant websites, including ClinicalTrials.gov.

Bibliographies from relevant systematic reviews and
meta-analysis will be searched to ensure relevant RCTs
are captured.

Study selection

Duplicates across searches will be identified and removed
using Covidence. Two authors will independently
screen articles in a two-level process. Level 1 will involve
screening based on title and abstract. Studies that score
Yes” or ‘Maybe’ after two reviews in this phase will be
brought forward for full-text (level 2) evaluation. Full-
text screening will use a procreated article screening
form (see online supplementary appendix). We will use
a ‘liberal accelerated’” method at this level, meaning that
two reviews are required to exclude a study. The process
of study selection will be described using a PRISMA flow
diagram. A pilot exercise will occur at both levels, with
100 records piloted at level 1 and 25 records piloted at
level 2. This allows for testing of the screening questions
and for calibration among reviewers. Articles not avail-
able electronically will be ordered through interlibrary
loan. Those not received within 30 days of the request
will be excluded with the reason for exclusion labelled
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‘full text not available’. Where study eligibility is unclear
during full-text screening, authors will be contacted twice,
2weeks apart, for additional information. If no response
is received, the article will be excluded.

Data collection process

Data will be independently extracted by two reviewers

using a standardised data extraction form. We will pilot-

test the data extraction form with five randomly selected
articles to train data extractors as well as to assess the suffi-
ciency of the data extraction manual to ensure inter-rater
reliability. We aim to achieve high agreement (=80%)
between two reviewers.

A data abstraction form will capture four types of data:

1. Bibliographic data. First author last name, publication
year, country, funding source.

2. Study population data. Demographics (including
age, sex), number of participants randomised to each
group, relevant medical history, severity of ipsilateral
carotid stenosis, type (TIA, retinal ischaemia, hemi-
spheric stroke) of most recent ipsilateral event, days
elapsed between most recent event and treatment.

3. Outcome data. Combination of any stroke or death at
30 days, disabling stroke or death, different types of
stroke, myocardial infarction, local access complica-
tions, restenosis. Total number of randomised patients,
the interventions being compared, and follow-up dura-
tion will be extracted from included studies.

4. Effect modifier data will be extracted on a per-trial ba-
sis (see the text that follows).

Data that may act as effect modifiers include:

1. Population characteristics (eg, mean or median age,
proportion of female participants, functional status at
presentation, medical history, smoking history, steno-
sis characteristics, including degree, location and pres-
ence of contralateral carotid stenosis).

2. Intervention characteristics (eg, CEA vs carotid stent-
ing/angioplasty vs medical management only, revas-
cularisation success rate, residual stenosis, restenosis
rate).

After data extraction, two reviewers will resolve disa-
greements by discussion. A third reviewer will adjudicate
in the event of unresolved disagreements.

Risk of bias assessment

Risk of bias will be assessed by one reviewer, with verifica-
tion done by a second reviewer, using the Cochrane Risk
of Bias Tool.” We will determine an overall judgement
per study and outcome class using the Cochrane guid-
ance. The studies’ level of quality will be presented in a
table and narrative summary. The impact of study quality
will be evaluated in the discussion. Where appropriate,
a sensitivity analysis will be conducted excluding poor
quality trials.

Strategy for data synthesis
We will assess patient characteristics, study design infor-
mation and event rates of the comparator arms. We will

use various measures (I%) to assess for statistical hetero-
geneity. If quantitative synthesis is not appropriate or if
the data are insufficient, the findings of our systematic
review will be narratively reported. If quantitative anal-
ysis is possible, the results of individual outcomes will
be pooled and meta-analysis will be performed using
STATA. Furthermore, in case of a significant between-
study heterogeneity, an NMA will be performed to estab-
lish multilevel comparisons among interventions. We will
use the NMA PRISMA Extension to guide report prepara-
tion.” Grading of Recommendations Assessment, Devel-
opment and Evaluation methods will be used for NMA to
appraise the strength of evidence for all analyses.”*

Analysis of subgroups or subsets

Planned subgroup analyses will be conducted where

possible given available data. Specifically, we will examine

the following comparisons:

1. Women with any intervention versus men with any
intervention.

2. Women with any intervention versus women without
intervention.

3. The above, stratified by degree of stenosis, with 50%-—
69% and 70%-99% being commonly reported thresh-
olds.

4. The above, based on the intervention technique (end-
arterectomy or stenting).

5. The above, based on timing of intervention after the
index event (within 48 hours, within 2 weeks, within 4
weeks, within 12 weeks and greater than 12 weeks).

PATIENT AND PUBLIC INVOLVEMENT

No patients will be involved.

CONCLUSION

We aim to compare treatment outcomes between sexes
in patients with symptomatic carotid artery stenosis. The
results of this work may help clinicians to guide manage-
ment of symptomatic carotid stenosis in women and may
also act as a useful tool in patient selection for interven-
tion in this group population. We also hope that this work
will provide useful information on whether an RCT for
women with symptomatic carotid stenosis is scientifically
necessary and ethically permissible.

Contributors OB, BD and MS drafted the manuscript protocol. 0B, BD, CH and MS
contributed to the development of the selection criteria, article screening strategy
and data extraction criteria. OB and MS developed the search strategy. OB, BD, DD,
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0B acts as guarantor of the manuscript.

Funding This research received funding from Heart and Stroke Foundation Seed
Catalyst Grant for Women Health (2018) and a Pilot Grant from the Department of
Medicine, University of Ottawa (2019).

Disclaimer No contribution was made by either of the funders to the development
of this protocol.

Competing interests None declared.

Patient consent for publication Not required.

4

Bereznyakova 0, et al. BMJ Open 2019;9:032140. doi:10.1136/bmjopen-2019-032140



Ethics approval Formal ethics approval is not required as no primary data will
be collected. The results will be published in a peer-reviewed journal. We will also
disseminate our results through conference presentations and the popular press.

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Candyce Hamel http://orcid.org/0000-0002-5871-2137

REFERENCES

1 Wein T, Lindsay MP, C6té R, et al. Canadian stroke best practice
recommendations: secondary prevention of stroke, sixth edition
practice guidelines, update 2017. Int J Stroke 2018;13:420-43.

2 Rothwell PM, Eliasziw M, Gutnikov SA, et al. Sex difference in the
effect of time from symptoms to surgery on benefit from carotid
endarterectomy for transient ischemic attack and Nondisabling
stroke. Stroke 2004;35:2855-61.

3 De Rango P, Brown MM, Leys D, et al. Management of
carotid stenosis in women: consensus document. Neurology
2013;80:2258-68.

4 Marulanda-Londofio E, Chaturvedi S. Carotid stenosis in women:
time for a reappraisal. BMJ 2016;1:192-6.

5 Chatuverdi S, Chimowitz M, Brown RD, et al. The urgent need for
contemporary clinical trials in patients with asymptomatic carotid
stenosis. Neurology 2016;87:2271-8.

6 Geller SE, Adams MG, Carnes M. Adherence to federal guidelines for
reporting of sex and race/ethnicity in clinical trials. J Womens Health
2006;15:1123-31.

7 Burke JF, Brown DL, Lisabeth LD, et al. Enrolilment of women and
minorities in NINDS trials. Neurology 2011;76:354-60.

8 Di Carlo A, Lamassa M, Baldereschi M, et al. Sex differences in the
clinical presentation, resource use, and 3-month outcome of acute
stroke in Europe: data from a multicenter multinational hospital-
based registry. Stroke 2003;34:1114-9.

9 Foerch C, Misselwitz B, Humpich M, et al. Sex disparity in the access
of elderly patients to acute stroke care. Stroke 2007;38:2123-6.

10 Shobha N, Sylaja PN, Kapral MK, et al. Differences in stroke outcome
based on sex. Neurology 2010;74:767-71.

11 Lisabeth LD, Reeves MJ, Baek J, et al. Factors influencing sex
differences in poststroke functional outcome. Stroke 2015;46:860-3.

12 Turtzo LC, McCullough LD. Sex differences in stroke. Cerebrovasc
Dis 2008;26:462-74.

13 Alamowitch S, Eliasziw M, Barnett HJM, et al. The risk and benefit of
endarterectomy in women with symptomatic internal carotid artery
disease. Stroke 2005;36:27-31.

14 Brott TG, Hobson RW, Howard G, et al. Stenting versus
endarterectomy for treatment of carotid-artery stenosis. N Engl J
Med 2010;363:11-23.

15 Silver FL, Mackey A, Clark WM, et al. Safety of stenting
and endarterectomy by symptomatic status in the carotid
revascularization endarterectomy versus stenting trial (crest). Stroke
2011;42:675-80.

16 Howard VJ, Lutsep HL, Mackey A, et al. Influence of sex on
outcomes of stenting versus endarterectomy: a subgroup analysis

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

of the carotid revascularization endarterectomy versus stenting trial
(crest). Lancet Neurol 2011;10:530-7.

Mas J-L, Chatellier G, Beyssen B, et al. Endarterectomy versus
stenting in patients with symptomatic severe carotid stenosis. N Engl
J Med 2006;355:1660-71.

Stingele R, Berger J, Alfke K, et al. Clinical and angiographic

risk factors for stroke and death within 30 days after carotid
endarterectomy and stent-protected angioplasty: a subanalysis of
the space study. Lancet Neurol 2008;7:216-22.

Ederle J, Dobson J, Featherstone RL, et al. Carotid artery stenting
compared with endarterectomy in patients with symptomatic carotid
stenosis (International carotid stenting study): an interim analysis of a
randomised controlled trial. Lancet 2010;375:985-99.

Bonati LH, Dobson J, Algra A, et al. Short-term outcome after
stenting versus endarterectomy for symptomatic carotid stenosis:

a preplanned meta-analysis of individual patient data. Lancet
2010;376:1062-73.

Brott TG, Calvet D, Howard G, et al. Long-term outcomes of
stenting and endarterectomy for symptomatic carotid stenosis: a
preplanned pooled analysis of individual patient data. Lancet Neurol
2019;18:348-56.

Meschia JF, Bushnell C, Boden-Albala B, et al. Guidelines for

the primary prevention of stroke: a statement for healthcare
professionals from the American heart Association/American stroke
association. Stroke 2014;45:3754-832.

Gasecki AP, Ferguson GG, Eliasziw M, et al. Early endarterectomy
for severe carotid artery stenosis after a nondisabling stroke: results
from the North American symptomatic carotid endarterectomy trial. J
Vasc Surg 1994;20:288-95.

Howard VJ, Meschia JF, Lal BK, et al. Carotid revascularization and
medical management for asymptomatic carotid stenosis: protocol of
the CREST-2 clinical trials. Int J Stroke 2017;12:770-8.

European carotid surgery trial (ECST-2) website. Available: http://
s489637516.websitehome.co.uk/ECST2/protocolsummary.htm
Shamy M, Fedyk M. Why the ethical Justification of randomized
clinical trials is a scientific question. J Clin Epidemiol
2018;97:126-32.

Bonati LH, Lyrer P, Ederle J, et al. Percutaneous transluminal balloon
angioplasty and stenting for carotid artery stenosis. Cochrane
Database Syst Rev 2012;159.

Touzé E, Trinquart L, Felgueiras R, et al. A clinical rule (sex,
contralateral occlusion, age, and restenosis) to select patients

for stenting versus carotid endarterectomy: systematic review of
observational studies with validation in randomized trials. Stroke
2013;44:3394-400.

Luebke T, Brunkwall J. Meta- analysis and meta-regression analysis
of the associations between sex and the operative outcomes of
carotid endarterectomy. BMC Cardiovasc Disord 2015;15:32.

Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for
systematic review and meta-analysis protocols (PRISMA-P) 2015
statement. Syst Rev 2015;4:1.

Barnett HJM, Taylor DW, Haynes RB, et al. Beneficial effect of carotid
endarterectomy in symptomatic patients with high-grade carotid
stenosis. N Engl J Med 1991;325:445-53.
https://handbook-5-1.cochrane.org/chapter_8/table_8_5_a_the_
cochrane_collaborations_tool_for_assessing.htm

Hutton B, Salanti G, Caldwell DM, et al. The PRISMA extension
statement for reporting of systematic reviews incorporating

network meta-analyses of health care interventions: checklist and
explanations. Ann Intern Med 2015;162:777-84.

Salanti G, Del Giovane C, Chaimani A, et al. Evaluating the

quality of evidence from a network meta-analysis. PLoS One
2014;9:e99682.

Bereznyakova 0, et al. BMJ Open 2019;9:e032140. doi:10.1136/bmjopen-2019-032140


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-5871-2137
http://dx.doi.org/10.1177/1747493017743062
http://dx.doi.org/10.1161/01.STR.0000147040.20446.f6
http://dx.doi.org/10.1212/WNL.0b013e318296e952
http://dx.doi.org/10.1089/jwh.2006.15.1123
http://dx.doi.org/10.1212/WNL.0b013e3182088260
http://dx.doi.org/10.1161/01.STR.0000068410.07397.D7
http://dx.doi.org/10.1161/STROKEAHA.106.478495
http://dx.doi.org/10.1212/WNL.0b013e3181d5275c
http://dx.doi.org/10.1161/STROKEAHA.114.007985
http://dx.doi.org/10.1159/000155983
http://dx.doi.org/10.1159/000155983
http://dx.doi.org/10.1161/01.STR.0000149622.12636.1f
http://dx.doi.org/10.1056/NEJMoa0912321
http://dx.doi.org/10.1056/NEJMoa0912321
http://dx.doi.org/10.1161/STROKEAHA.110.610212
http://dx.doi.org/10.1016/S1474-4422(11)70080-1
http://dx.doi.org/10.1056/NEJMoa061752
http://dx.doi.org/10.1056/NEJMoa061752
http://dx.doi.org/10.1016/S1474-4422(08)70024-3
http://dx.doi.org/10.1016/S0140-6736(10)60239-5
http://dx.doi.org/10.1016/S0140-6736(10)61009-4
http://dx.doi.org/10.1016/S1474-4422(19)30028-6
http://dx.doi.org/10.1161/STR.0000000000000046
http://dx.doi.org/10.1016/0741-5214(94)90018-3
http://dx.doi.org/10.1016/0741-5214(94)90018-3
http://dx.doi.org/10.1177/1747493017706238
http://s489637516.websitehome.co.uk/ECST2/protocolsummary.htm
http://s489637516.websitehome.co.uk/ECST2/protocolsummary.htm
http://dx.doi.org/10.1016/j.jclinepi.2017.12.026
http://dx.doi.org/10.1002/14651858.CD000515.pub4
http://dx.doi.org/10.1002/14651858.CD000515.pub4
http://dx.doi.org/10.1161/STROKEAHA.113.002756
http://dx.doi.org/10.1186/s12872-015-0029-x
http://dx.doi.org/10.1186/2046-4053-4-1
http://dx.doi.org/10.1056/NEJM199108153250701
https://handbook-5-1.cochrane.org/chapter_8/table_8_5_a_the_cochrane_collaborations_tool_for_assessing.htm
https://handbook-5-1.cochrane.org/chapter_8/table_8_5_a_the_cochrane_collaborations_tool_for_assessing.htm
http://dx.doi.org/10.7326/M14-2385
http://dx.doi.org/10.1371/journal.pone.0099682

	Benefit of carotid revascularisation for women with symptomatic carotid stenosis: protocol for a systematic review
	Abstract
	Background﻿﻿
	Review question
	Objectives
	Methods
	Eligibility criteria
	Data sources and search for studies
	Study selection
	Data collection process
	Risk of bias assessment
	Strategy for data synthesis
	Analysis of subgroups or subsets

	﻿Patient and public involvement﻿
	Conclusion
	References


