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1. CONDICAO DA DOENCA

1.1 - Aspectos clinicos e epidemiol6gicos da doenca

As artérias carotidas comuns situam-se uma de cada lado na regido anterolateral do
pescoco. Cada artéria carétida comum (ou primitiva) se bifurca em carétidas externa e
interna dividindo com a artéria vertebral a responsabilidade de vascularizagcdo do

pescoco e da cabeca’.

Figura 1. Artérias do pescoco e cabega
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Fonte: auladeanatomia.com

A estenose carotidea € um estreitamento do limen do vaso pela formacdo de placas
aterosclerdticas que contém cristais de colesterol, lipideos e células necréticas. Esse
depdsito tem predilecdo por algumas artérias incluindo a carotidea extracraniana. O
estreitamento dificulta o fluxo normal de sangue podendo causar ataque isquémico
transitorio e acidente vascular isquémicos consequentes de embolismo cerebral
provocado por alteracdes na biologia da placa. ldade avancada, hipertenséo,
dislipidemia e tabagismo sdo os principais fatores de risco, associados a estenose
carotidea, para eventos aos eventos tromboembdlicos. As artérias carétidas
extracranianas sdo facilmente avaliadas pela ultrassonografia com doppler, sendo o

método amplamente utilizado.

Segundo o North American Symptomatic Carotid Endarterectomy Trial (NASCET), a
estenose pode ser classificada como: grau | (normal), grau Il ou estenose leve (entre 1%
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e 29%), estenose moderada, nos graus Il (entre 30% e 49%) e IV (entre 50% e 69%),

estenose grave no grau V (entre 70% e 99%) e ocluséo, no grau VI (100%).

O acidente vascular cerebral (AVC) é mundialmente uma das doencas cronicas mais
relevantes do ponto de vista clinico e gerencial, sendo importante causa de
hospitalizacdo e cuidados prolongados, mortalidade e morbidade, com sequelas
permanentes ou temporarias, em varios niveis de gravidade e que vem afetando cada
vez mais jovens. Segundo Flynn, as doencas cerebrovasculares sdo responsaveis por
mais de cinco milhGes de mortes por ano (1 em cada 10) e aproximadamente 3% das
despesas totais com salde no mundo®. A Organizacdo Mundial de Saide (OMS)
considera 0 AVC uma epidemia do século 21 e sugere que 85% de todos os AVC séo de
causas preveniveis®. Sua etiologia pode ser hemorrégica (hemorragia subaracnéidea e
hemorragia intracerebral) ou isquémica, sendo a ultima a mais prevalente variando de

67 a 80% dos casos”.

Aproximadamente 10% dos casos de AVC isquémico sdo causados por estenose
carotidea®. A estenose de carétida extracraniana se apresenta em dois quadros clinicos
distintos: sintoméatica com AVC, ataque isquémico transitério (AIT) e amaurose fugaz
em territdrios encefélicos ipsilaterais ou assintomatica®. Estima-se em 1% a prevaléncia

de AVC causados por estenose carotidea assintomatica®.

1.2 - Tratamento recomendado

As opcdes terapéuticas da estenose carotidea incluem o tratamento clinico, com medidas
como controle da dislipidemia e da hipertensdo, medicamento antiplaquetario, o
tratamento cirurgico a céu aberto, a revascularizacdo por endarterectomia e angioplastia

com implantacéo de stent.



2. TECNOLOGIA

O ecodoppler de carétidas é uma tecnologia de teste diagndstico por imagem nao
invasivo baseado na interacdo do som com os tecidos que utiliza ondas ultrassOnicas
de alta frequéncia (superior aquela que o ouvido humano é capaz de perceber)
emitidas através do transdutor que, em contato com o paciente atravessam o tecido.
O transdutor se conecta com o restante do aparelho através de um cabo e além de
enviar também recebe os ecos gerados, transformando-os em sinais, que serao
interpretados por um computador, para, em seguida, serem exibidos na forma de uma
imagem no display, identificando placas ateromatosas. Pelo seu efeito doppler
também é possivel conhecer o sentido e a velocidade do fluxo sanguineo. EXxiste no
mercado uma grande variedade de equipamentos de ultrassonografia disponiveis com
diferentes recursos tecnoldgicos complementares. A figura abaixo identifica os itens
classificados como indispensaveis (RI), recomendados (RC) e modernos (RM). Os itens
basicos’, sdo os indispensaveis para a realizagdo de um exame completo, capaz de
identificar e quantificar as estenoses das carGtidas mantendo os critérios de
sensibilidade, especificidade e acuracia semelhantes a média encontrada na literatura.

Os demais sdo considerados facilitadores diante de dificuldades encontradas no exame.
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Figura 2. Resumo das recomendagdes de utilizagdo dos recursos do equipamento de ecodoppler
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2.1 - Custo do exame e situagdo regulatdria

No setor publico de saude o procedimento estd incorporado utilizando o codigo
SIGTAP 02.05.01.004-0 com o descritivo “Ultrassonografia doppler colorido de vaos” e
com o custo unitario de R$39,00°.

No setor de saude suplementar, sua cobertura é obrigatdria, constando no rol de

procedimentos da ANS sem restricdes e com codigos TUSS abaixo:

Quadro 1 Codigos TUSS

| Codigo TUSS | Descritivo |
40901360 Doppler colorido de vasos cervicais arteriais bilateral (carétidas e vertebrais)

‘ 40901645 ‘ Ecocardiograma com doppler convencional — carétidas ‘

| 40901661 | Ecodoppler de cardtidas |

Fonte: elaboracéo propria

O custo unitario do exame na salde suplementar € variavel, sendo uma combinacdo do
valor de referéncia, tabela CBHPM®'® e da negociacdo entre prestadores e operadoras
de salde. Porte 4A: R$370,21; Fatores multiplicadores: Unidade de Custo Operacional
2018(UCO): R$20,47; Filme (m?) R$27,02

Quadro 2: Valor referéncia CBHPM

Cddigo Descritivo Porte Custo Filme Total
CBHPM e operacional
TUSS x UCO
Doppler colorido de vasos
40901360 cervicais arteriais bilateral | 4A(370,21) | 8,26 x 20,47 | 0,34m? x | R$557,66
(carotidas e vertebrais) 27,02

Fonte: elaboracgéo prépria

A busca no D-TISS, painel gerencial de procedimentos da ANS pelos cédigos acima
ndo gerou informacgdes sobre sua utilizacdo. Dados de uma associada da Federagdo
Nacional de Saude (Fenasaude) mostram que em 12 meses, um doppler de carétidas foi
realizado a cada 26 beneficiarios. Inferindo que o comportamento se reproduz no
sistema como um todo e considerando o total da populagdo da Saude Suplementar®?,
com 47.188.528 beneficiarios, chegaremos ao total de 1.814.943 testes de ecodoppler de
carotidas por ano.



3. ANALISE DA EVIDENCIA

3.1 Pergunta estruturada e PICO

A pergunta de pesquisa é apresentada na tabela 1.

Tabela 1 — Pergunta Estruturada (PICO)

pacientes assintomaticos

Populacao
Intervencéo rastreio com ecodoppler de carétidas
Comparacéo ndo fazer rastreio

eficécia e seguranca na prevencao de AVC
Desfechos

isquémico e mortalidade

Tipo de estudo revisoes sistematicas

Fonte: elaborac¢do prépria

Pergunta de pesquisa: O rastreio de pacientes assintomaticos para estenose carotidea é

eficaz e seguro na prevencao de AVC isquémico e reducdo da mortalidade?

3.2 — Busca por evidéncias

Realizada busca na base de dados Medline com a estratégia:
((adults asymptomatic screening) AND carotid doppler) AND stroke prevention
Critério de inclusdo: Revisdes sistematicas.

A qualidade metodoldgica dos estudos foi avaliada pela ferramenta AMSTAR?2.



4. RESULTADOS
4.1 - Resultados da analise das evidéncias

A estratégia de busca recuperou 5 revisdes sistematicas sendo selecionado apenas um
estudo (figura 1)

Figura 3 Fluxograma da selecéo de estudos
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Fonte: elaboracéo propria



Os 5 estudos identificados encontram-se descritos no quadro 3

Quadro 3 Estudos identificados

Estudo Tipo de

Estudo / ano Populacéo

Jonas DE, Feltner C, Amick HR, Sheridan S, Zheng ZJ, | RS e Metanalise Pacientes
Watford DJ, Carter JL, Rowe CJ, Harris R.
Screening for asymptomatic carotid artery ~ stenosis:  a
systematic review and meta-analysis for the U.S. Preventive
Services Task Force. Ann Intern Med. 2014 Sep
2;161(5):336-46.

2014 assintomaticos

Nguyen LL, Conte MS, Reed AB, Belkin M. Revisdo narrativa | Polpulagdo de alto
Carotid endarterectomy: who is the high-risk patient? 2004 risco
Semin Vasc Surg. 2004 Sep;17(3):219-23.

Constans J. [Is | Revisdo narrativa | Pacientes
the screening of asymptomatic carotid stenosis
worthwhile?]. Ann Cardiol Angeiol (Paris). 2004
Jan;53(1):39-43

2004 assintomaticos

Eckstein HH. Surgical therapy of | Analise de banco | pacientes
extracranial carotid stenosis.  Chirurg.  German; 2004

Jan:75(1):93-110. Review. German. de dados submetidos a

2017 endarterectomia e
angioplastia com
implantacéo de

stent

Barth A. Carotid stenosis: diagnosis, patient selection, | Revisdo narrativa | Pacientes de alto
therapy. Ther Umsch. 2003 Sep;60(9):563-8. 2003 fisco

Fonte: elaboragdo prépria

O estudo selecionado é uma Revisdo Sistematica com metanalise que teve como
objetivo avaliar a acuracia e confiabilidade dos testes de imagem na detec¢do de
estenose carotidea, as evidéncias de eficacia do rastreio de estenose carotidea em
pacientes assintomaticos na prevencdo de AVC isquémico ipsilateral, e a eficicia e
seguranca da submissdo dos pacientes assintomaticos aos testes confirmatérios de
estenose carotidea assim como dos procedimentos terapéuticos clinico, e de

revascularizacdo por endarterectomia e implantacdo de stent pds angioplastia.

O estudo selecionado foi avaliado pelo AMSTAR 2 e classificado de alta qualidade
metodologica. (anexo 1). Na tabela 2 o risco de viés foi avaliado como baixo pela
ferramenta ROBIS.
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https://www.ncbi.nlm.nih.gov/pubmed/15449244
https://www.ncbi.nlm.nih.gov/pubmed/15038528
https://www.ncbi.nlm.nih.gov/pubmed/15038528
https://www.ncbi.nlm.nih.gov/pubmed/15038528

Tabela 2 avaliacao do risco de viés ROBIS

Revisdo Fase 2 Fase 3
1. CRITERIOS 2. IDENTIFICACAO E 3. COLETA DE DADOS 4. SINTESE E RISCO DE VIES NA
DE SELECAO DOS E AVALIACAO DO RESULTADOS REVISAO
ELEGIBILDADE ESTUDOS ESTUDO
DOS ESTUDOS
JONAS,
2014 © © © © ©

Fonte: elaboracéo prépria
4.2 - Interpretacédo dos resultados

O estudo selecionado de Jonas et al. incluiu 78 artigos de 56 estudos. N&o foram
localizados estudos elegiveis com evidéncia direta de que o rastreio de pacientes

assintomaticos reduz a mortalidade e AVC isquémico ipslateral.

A qualidade metodol6gica dos estudos foi avaliada como boa, regular ou ruim usando
critérios pré-definidos pela US Preventive Services Task Force para cada tipo de
estudo: estudos de ferramentas de estratificacdo de risco, revisdes sistematicas de
acuracia do Ecodoppler de carortidas, estudos primarios de acuracia, revisdes
sistematicas e metanalises de beneficios do tratamento, ensaios clinicos randomizados
de beneficios do tratamento, ensaios clinicos randomizados para danos do tratamento e
outros estudos para avaliar danos do tratamento. Critérios e avaliacdo de risco dos

estudos estdo disponiveis nos anexos™>**.

4.2.1 Para avaliacdo da acuracia foram incluidas trés metanalises e um estudo
primario classificados como de boa qualidade.
Sensibilidade e especificidade reportadas:
Para detectar estenose carotidea de 50% ou mais:
Sensibilidade 98% (IC 97 a 100%)
Especificidade 88% (IC 76 a 100%)
Para detectar estenose carotidea de 70% ou mais:
Sensibilidade 90% (IC 84 a 94%)
Especificidade 94% (I1C 88 a 97%)
Utilizando esses dados da metanalise, a Task Force estimou Sensibilidade e
Especificidade para detectar estenose carotidea de 60% ou mais: S 94% E 92%™. A
metanalise relatou variacdo ampla e clinicamente importante na mensuragcdo das
propriedades de sensibilidade e especificidade entre laboratorios.
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4.2.2 Em relacdo aos danos associados ao rastreio e avaliados neste estudo foram

incluidos:
1. Danos associados ao exame de confirmacdo diagnostica com angiografia:
Dois ECR reportaram AVC ap6s a angiografia: 1,2% no estudo ACAS
(Asymtomatic Carotid Atherosclerosis Study), com uma morte subsequente; e
0,4% no estudo VACS (Veterans Affairs Cooperative Syudy).

2. Danos dos procedimentos terapéuticos em pacientes oriundos do rastreio:

a) Danos relacionados com os procedimentos de endarterectomia — uma
metanalise de sete estudos de coorte com 17.474 participantes
encontrou taxa de 3,3% de danos perioperatorios (30 dias), AVC e

morte. (figura 4)

Figura 4. Taxas de AVC e morte perioperatdria apds endarterectomia, por estudo

REVIEW Screening for Carotid Artery Stenosis

Figure 3. Rates of perioperative death or stroke after CEA, by study design.

Study, Year {Reference) Source Study  Quality Events/ Event Rate
Period Participants, n/N (95% CI)
Cohort study
Bratzler et al, 1296 (57) MC, OK 19931994 Falr 13/347 —_— 3702206300
Cebul et al, 1998 (58) MC, OH 1993-1994  Falr 4/167 7 2.40(0.94-6.00)
Kresowlk et al, 2000 (66) MC, 1A 1994 Fair &/159 + 3.80(1.74-7.599)
Kresowlk, 2004 (54) MC, 10 states 1995-1996  Falr 160/3891 P — 4.10(3.53-4.78)
Kresowlk, 2004 (54) MC, 10 states 19981999 Far 156/4093 — 3.80(3.27-4.44)
Halm et al, 2005 (60) MC, NY 19971998 Fair 31/1378 —— 228(1.59-3.18)
Halm et al, 2007 (62) MC, NY 1998-1999  Falr 209/6932 — 3.01 (2.64-3.44)
and 2009 (61)
Subtotal (12 = £7.0%; P = 0.006) = 332(2.73-391)
Trial
CASANOVA, 1991 (48)  CASANOVA 19821988 Fanr 7216 £ 3.20(1.58-6.54)
VACS, 1993 (42) VACS 1983-1987 Good 97211 s 430(2.26-7.51)
ACAS, 1995 (33) ACAS 19871993  Good 19/825 —_— 2.30(1.48-3.56)
MACE, 1992 (49) MACE 19871990 Fair 1/36 # 4.00(0.49-14.17)
ACST, 2004 (38) ACST 1993-2003 Fair 44/1560 —— 280(2.11-3.77)
and 2010 (37)
Brott et al, 2010 (50) CREST 2000-2008 Fair 8/587 —— 140 (D.69-2.67)
Subtotal (12 = 30.3%; P =0.21) - 2.41(1.71-3.12)
T T T T
2 4 6 a

ACAS = Asymptomatic Carotid Atherosclerosis Study; ACST = Asymptomatic Carotid Surgery Triali CASANOWVA = Carotid Artery Stenosis with
Asymptomatic Narrowing: Operation Versus Aspirin; CEA = carotid endarterectomy; CREST = Carotid Revascularization Endarterectomy Versus
Stenting Trial: IA = lowa; MACE = Mayo Asymptomatic Carotid Endarterectomy: MC = Medicare; NY = New Yorks OH = Ohio: OK =
Oklahoma; VACS = Veterans Affairs Cooperative Study.

Fonte: Screening for Asymptomatic Carotid Artery Stenosis: A Systematic Review and Meta-analysis for
the U.S. Preventive Services Task Force
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b) Danos relacionados com os procedimentos de angioplastia com
implantagdo de stent carotideo — metanalise com 6.152 participantes
encontrou taxa de 3,1% de danos perioperatorios (30 dias), AVC e
morte (2,7 — 3,6 1C95%) (figurab).

Figura 5. resumo dos principais resultados da metanalise dos danos relacionados com endarterectomia
e angioplastia com implantacao de stent

Table 2. Summary of Main Results of Meta-analyses

Outcome Studles, n  Partlclpants®, n Effect Estimate From F, %  PL Estimata From
Measuret  Maln Analysis Sensitivity Analysls
(95% CI), % (95% CI), %

CEA vs. medical therapy
Perioperative stroke/death or subsequent Ipsilateral stroke 3 5223 RD —-20(-331t -0.7) o —20(-3.61 —-07)
Perioperative stroke/death or any subsequent stroke 3 5223 RD —35(-511t -1.8 o —35(-52ip -15)
All-cause mortality 3 5223 RD 1.0(-20t0 2.0 12 07(-24103.8)
Any stroke or death 3 5223 RD —2.7 (5110 -0.3) Q -27(-5410 -0.1)
Ipsilateral stroke (nonperioperative) 3 5223 RD —4.1(-54t -27) 23 —39(-5.81t -28)
Any nonperioperative stroke 3 5223 RD —55(-70t -39 0 —55(-71%0 —38)
Perloperative stroke/death 3 5213 RD 19(12to 2.6} 0 19(12t02.8)

CEA
Perloperative stroke/death rate from observational studies 7 17 474 Rate 332739 68 NAZ
Perioperative stroke/death rate from trials 6 3435 Rate 24017 to3.1) 30 MAz

CAAS
Perioperative stroke/death rate from trials 2 6152 Rate 3.1Q27 to3.6) 0.1 31Q22%w37)

CAAS = carorid angioplasty and stenti ‘A = carotid endamerectomy; NA = not applicable; PL. = profile likelihood; RD» = risk difference.

* Participants who contributed to ¢ S8,
T RDs represent absolute differences over approximately 5 y. Negative RDs favor CEAL
¥ Analyses did not have small numbers of studies.

Fonte: Screening for Asymptomatic Carotid Artery Stenosis: A Systematic Review and Meta-analysis for
the U.S. Preventive Services Task Force

c) Outros danos relatados nos estudos: no estudo VACS 3,8% dos

participantes que realizaram endarterectomia tiveram lesdes

transitérias de nervos cranianos . No estudo Casanova, 1991 os
participantes apresentaram 1,4% de embolia pulmonar, 4,2% leséo
permanente de nervo craniano, 1,4% de pneumonia e as complicacdes

maiores de morte ou AVC foram de 7,9%.

A ansiedade provocada pelo diagnostico, embora ndo tenha sido aferida como desfecho

é relatada como potencialmente prejudicial.

O ecodoppler ou ultrassonografia com doppler de carotida é realizado com frequéncia
como rastreio de estenose carotidea em pacientes assintomaticos sem historia de sinais
ou sintomas de isquemia vascular cerebral. A principal premissa desta pratica é a de que
o potencial beneficio da endarterectomia ou angioplastia com implantacdo de stent
excede o dano potencial em pacientes com estenose assintomatica. No entanto, as
evidéncias ndo justificam essa pratica. Sabemos que a acuracia € uma propriedade
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inerente ao teste diagndstico, mas o seu valor preditivo positivo e negativo é
influenciado pela prevaléncia da doenga. Sensibilidade e Especificidade sdo
caracteristicas dos testes diagndsticos. Ndo modificam seu perfil quando aplicados em
populacdes diferentes. Entretanto, a prevaléncia da doenca interfere diretamente no
Valor Preditivo Positivo (VPP) e Valor preditivo negativo (VPN). Quanto menor a
prevaléncia da doenga, maior sera 0 numero de testes falso positivos. Portanto o
processo de tomada de decisdo de um teste de rastreio deve obrigatoriamente levar em
consideracdo esses trés parametros: sensibilidade, especificidade e prevaléncia da
doencga na populagédo considerada. Desta forma, considerando a baixa prevaléncia (1%)
da estenose de cardtidas assintomatica como etiologia de AVC isquémico ipslateral,
apesar dos altos valores de sensibilidade e especificidade (94% e 92% respectivamente)
o rastreio levard a um grande numero de pacientes falso positivo que estardo expostos
aos danos dos procedimentos que se seguem ao rastreio positivo para confirmacao

diagndstica e tratamento, conforme demonstram as evidéncias relatadas acima.

4.2.3 Limitag0es:

Nos estudos que compararam a endarterectomia com tratamento clinico, foram
selecionados cirurgides sabidamente com menor numero de complicacBes, nao
refletindo a realidade e comprometendo a validade externa do estudo. Em contra
partida, houve variabilidade do tratamento clinico, ndo representando sua otimizacao,
com a atual melhor pratica. N&o foram encontrados estudos elegiveis com evidéncia
direta sobre o rastreio de pacientes assintomaticos na reducdo da mortalidade e AVC
isquémico ipslateral. Com relacdo aos danos, embora nao tenham sido aferidos como
desfechos, a ansiedade provocada pelo diagndstico é relatada como potencialmente

prejudicial.

14



5. RECOMENDACOES NACIONAIS E INTERNACIONAIS

As principais diretrizes internacionais recomendam fortemente a ndo realizacdo de
rastreio de estenose de car6tidas para pacientes assintomaticos.
1. Reino Unido

O National Institute for Health and Care Excellence - NICE, se reporta a revisao

sistematica e diretriz do Task Force com a mesma recomendacao de ndo realizacdo de

rastreio para pacientes assintomaticos.

O National Health Service - NHS do governo britanico contraindica claramente o

rastreio de estenose carotidea em pacientes assintomaticos: “Os métodos de prevengado

sdo atualmente mais eficazes que o rastreamento. O tratamento disponivel acarreta um
5517

risco maior que os beneficios™".

2. Australia

O Royal College of General Practitioners (RACGP) coloca este rastreio dentre os de
beneficios ndo comprovados®®. Diz que ndo se justifica o rastreio de pacientes
assintomaticos para estenose carotidea a fim de selecionar pacientes para procedimentos
de revascularizacdo, ja que as evidéncias ndo demonstram beneficios. Aponta para o0s
riscos de danos da triagem e dos procedimentos de revascularizagdo com
aproximadamente o dobro de risco de AVC e morte causados pela angioplastia com
implantacdo de stent e de infarto do miocardio causado pela endarterectomia. Ressalta
também que ainda ndo se é possivel identificar quais sdo os fatores de risco associados
capazes de tornar a revascularizacdo benéfica em pacientes com estenose carotidea

assintomatica e que mais pesquisas se fazem necessarias para esta conclusao.

3. Canadian Agency for Drugs and Technologies in Health - CADTH

O Inquérito sobre Tecnologias em Saude intitulado “Triagem Ultrassonografica para
Prevencdo de AVC: Beneficio Clinico e Dano™*® de 2008 faz referéncia a RS do Task
Force de 2007 cuja conclusdo é: “A reducdo real do curso de rastreamento de pacientes
assintomaticos e tratamento com endarterectomia carotidea é desconhecida; o beneficio
é limitado por uma baixa prevaléncia global de doenca tratdvel na populagéo

assintomatica geral e danos decorrentes do tratamento.”
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4.

US Preventive Services Task Force — USPTF. Estenose de carétidas: Rastreio

“D - N&o Recomendado: A USPSTF ndo recomenda a utilizag&o rotineira de rastreio de

estenose de cardtidas para pacientes assintomaticos. A USPSTF encontrou pelo menos

5920

evidéncias justas de que o rastreio € ineficaz ou que 0s danos superam os beneficios™ .

5. Brasil

5.1 A Sociedade Brasileira de Angiologia e Cirurgia Vascular, na diretriz para
Doenca Carotidea Extracraniana — Diagnostico e Tratamento faz referéncia a RS da
Task Force, nas questdes relacionadas ao excessivo numero de falso positivos que
sdo encaminhados para angiografia e tratamento com endarterectomia ou
implantacdo de stent e seus danos. No entanto sua recomendacéo final é: “Em
pacientes assintomaticos, mas com suspeita de estenose carotidea, o eco doppler
colorido, realizado por técnico qualificado em laboratorio certificado, é
recomendado como teste diagnostico inicial para detectar estenose carotidea

. . o 1
hemodinamicamente significativa”

5.2 A Sociedade Brasileira de Cardiologia em conjunto com a Sociedade Brasileira de

Geriatria recomendam, na publicagdo “Atualizagdo das Diretrizes em
Cardiogeriatria da Sociedade Brasileira de Cardiologia — 20197 que: “A4
ultrassonografia de carétidas estd indicada de rotina apenas para pacientes que
tenham sofrido AVE/ataque isquémico transitério (AIT), ou ainda quando for
identificada, ao exame fisico, diminuicdo, auséncia ou assimetria de pulso, ou sopro

, 22
carotideo’”
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6. RECOMENDACAO
Com base nas evidéncias aqui apresentadas, o ecodoppler de cardtidas ndo esta

recomendado para rasteio de estenose carotidea em pacientes assintomaticos.
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8. ANEXOS

ANEXO 1 - AMSTAR 2. Ferramenta de avaliacdo critica aplicada na revisédo

sistematica: Screening for asymptomatic carotid artery stenosis: a systematic review and

meta-analysis for the U.S. Preventive Services Task Force.

1. Foi fornecido um projeto a priori?

Os critérios de inclusdo e exclusdo devem ser estabelecidos antes da realizacdo da
pesquisa.

[Nota: E necessario haver referéncia a um protocolo, aprovacao ética ou objetivos da
pesquisa pré-determinados / publicados a priori para marcar um "sim".]

(x) Sim

() Néo

( ) Nédo ¢é possivel
responder

() Néo se aplica

2. Selecdo de estudos e extracdo de dados foi realizada duplamente?

A extracdo de dados deve ser realizada por pelo menos 2 pessoas de forma
independente e deve ser definido um procedimento para resolver discordancias.
[Nota: E necesséario que pelo menos 2 pessoas tenham feito selegdo de estudos, 2
pessoas tenham feito extracdo de dados, e divergéncias resolvidas por consenso ou
uma pessoa verificou o trabalho da outra.]

(x) Sim

( ) Nao

( ) Na&o ¢é possivel
responder

() Nao se aplica

3. Foi realizada uma pesquisa/busca bibliogréafica abrangente?

Pelo menos duas fontes eletrdnicas devem ser pesquisadas. O relatério deve incluir os
anos e as bhases de dados usadas (por exemplo, Central, EMBASE e MEDLINE). As
palavras-chave e/ou os termos MeSH devem ser informados e, quando possivel, a
estratégia de busca deve ser fornecida. Todas as buscas devem ser complementadas
por meio de consulta a conteddos, revisdes, livros-texto, cadastros especializados
atualizados ou especialistas no campo de estudo especifico e por meio de revisao das
referéncias dos estudos encontrados.

[Nota: Se foram utilizadas pelo menos 2 fontes + 1 estratégia suplementar, responda
"sim" (Cochrane register / Central conta como 2 fontes; pesquisa em literatura
cinzenta conta como literatura suplementar).]

(x) Sim

( ) Néo

( ) Na&o ¢é possivel
responder

() Naéo se aplica

4. A situacéo da publicacéo (por exemplo, literatura cinzenta) foi utilizado como
um critério de inclusao?

Os autores devem declarar que procuraram por estudos independentemente de sua
situacdo de publicagdo. Os autores devem declarar se excluiram ou ndo quaisquer
estudos (da revisdo sistematica), com base em sua situagdo de publicacéo, idioma etc.
[Nota: Se a revisdo indica que houve uma busca por literatura cinzenta ou literatura
ndo publicada, responder "sim". Banco de dados Unico, teses, anais de congressos e
registros de estudos sdo considerados literatura cinzenta. Se a busca foi de uma fonte
que contém literatura cinzenta e ndo cinzenta, deve-se especificar que eles estavam
procurando literatura inédita.]

(x) Sim

( ) Néo

( ) Néo ¢é possivel
responder

() Nao se aplica

5. Foi fornecida uma lista de estudos (incluidos e excluidos)?

Deve ser fornecida uma lista de estudos incluidos e excluidos.

[Nota: E aceitavel que a lista dos estudos excluidos esteja apenas referenciada. Se
houver um link eletrdnico para acesso a lista, mas o link ndo esta ativo, responda
"ndo".

(x) Sim

( ) Néo

( ) Néo ¢é possivel
responder

(1) Nao se aplica

6. Foram fornecidas as caracteristicas dos estudos incluidos?

Devem ser fornecidos de forma agregada (como uma tabela), dados sobre os
participantes, as intervencdes e os resultados dos estudos originais. Devem ser
relatadas as diversas caracteristicas em todos os estudos analisados, como idade, raca,
sexo, dados socioecondmicos relevantes, estaddio da doenca, duragdo, gravidade ou
comorbidades.

[Nota: E aceitavel se ndo foi apresentado no formato de tabela, desde que contemple
as informagdes acima descritas.]

(x) Sim

() Nao

( ) N&o ¢é possivel
responder

() Nao se aplica
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7. A qualidade cientifica dos estudos incluidos foi avaliada e documentada?
Devem ser fornecidos a priori os métodos de avaliacdo (por exemplo, para estudos de
eficacia, caso os autores optem por incluir apenas ensaios clinicos randomizados,
duplo-cego, controlados por placebo, ou alocacdo sigilosa como critérios de
inclusdo). Para outros tipos de estudos, é importante que existam itens alternativos.
[Nota: Pode incluir o uso de uma ferramenta de avaliagdo de qualidade ou checklist
(por exemplo, escala de Jadad, risco de viés, analise de sensibilidade, etc.), ou uma
descricdo de itens de qualidade, com algum tipo de resultado para cada estudo (&
adequado informar escore "baixo" ou "alto", desde que claramente descritos os
estudos que receberam esses escores. Ndo é aceitavel um escore / intervalo resumo
para todos os estudos em conjunto).]

(x) Sim

() Néo

( ) Nédo ¢ possivel
responder

() Nao se aplica

8. A qualidade cientifica dos estudos incluidos foi utilizada de forma adequada
na formulagéo das conclusdes?

O rigor metodolégico e a qualidade cientifica dos estudos deverdo ser considerados
na analise e conclusGes da revisao e explicitamente informados na formulagéo de
Recomendacdes.

[Nota: Se foi dito algo como "os resultados devem ser interpretados com cautela,
devido a ma qualidade dos estudos incluidos", ndo é possivel responder "sim" para
esta pergunta, se respondeu "ndo" para a pergunta 7.]

(x) Sim

() Néo

( ) Nédo ¢é possivel
responder

() Nao se aplica

9. Os métodos foram usados para combinar os resultados de estudos adequados?
Para os resultados agrupados deve ser feito um teste para garantir que os estudos
podiam ser agrupados e para avaliar a sua homogeneidade (teste de qui-quadrado para
homogeneidade, 12). Se houver heterogeneidade, devera ser usado um modelo de
efeitos aleatdrios e/ou a adequacdo clinica da combinacdo devera também ser levada
em consideragdo (isto €, combinar os resultados era apropriado?).

[Nota: Responda "sim™ se houve mencéo ou descreveu a heterogeneidade, ou seja, se
0s autores explicaram que os resultados ndo puderam ser agrupados por causa de
heterogeneidade / variabilidade entre as intervencgoes.]

(x) Sim

() Nao

( ) N&o ¢é possivel
responder

() Naéo se aplica

10. A probabilidade de viés de publicacao foi avaliada?

Uma avaliacdo de viés de publicagdo deve incluir uma combinagdo de ferramentas
graficas (por exemplo, um grafico de funil e outros testes disponiveis) e/ou testes
estatisticos (por exemplo, teste de regressdo Egger, Hedges-Olken).

[Nota: Se nenhum valor de teste ou grafico de funil foi incluido, responda "ndo". Se
houve mengdo que viés de publicacdo ndo pbde ser avaliado porque havia menos de
10 estudos, responda “sim”.

() Sim

(x) Nao

( ) N&o ¢é possivel
responder

() Nao se aplica

11. O conflito de interesses foi informado?

Possiveis fontes de apoio devem ser claramente informadas, tanto na revisdo
sistematica quanto nos estudos incluidos.

[Nota: Para obter um "sim", deve indicar fonte de financiamento ou apoio a revisdo
sistematica e para cada um dos estudos incluidos.]

() Sim

(x) Nao

( ) Nao ¢é possivel
responder

() Nao se aplica
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Anexo 2

Appendix D Table 1. Quality Ratings for Studies of Risk Startitication Tools (KQ 2)

Did the If net
study have reclassification
high Equal, valid, Were Was an Did the was assessed, Was the
attrition reliable Equal, valid, |assessors of|Were multiple| appropriate | study use | were appropriate | sample size
First raising |ascertainment reliable CAS masked | measures of | method used | acceptable | clinical thresholds | adequate to
Author, Overall |concern for| of exposure/ |ascertainment to risk performance to handle statistical | used to reclassify detect Quality
Year attrition bias? risk factors? of CAS? factors? used? missing data? | methods? risk? differences? Rating
Suri, 2008 [2% No Yes Yes Yes No NA Jacobowitz |[NA Yes Jacobowitz
model: Yes model, 50%
Derivation stenosis: Fair
cohorts: Qureshi
Jacobowitz, model: No* Jacobowitz
2003° model, 75%
Qureshi, stenosis: Poor
2001°
Qureshi
model: Poor

* Everyone in the validation cohort was older than age 65 years, so the authors recreated the risk score without the age variable, and it had the highest weight/points in the original model.
Abbreviations: CAS = carotid artery stenosis; KQ = key question
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Anexo 3

Appendix D Table 2. Quality Ratings for Systematic Review of Accuracy of Duples Ultrasonography (KD 3)

Was the Was the Was there Were there Was the Was the Were the
review literature | evidence of a |explicitinclusion/| Did at least 2 | validity of approach used authors’
based on a search substantial exclusion people included Was Was to synthesize conclusions
focused strategy |effort to search| criteriaforthe | independently studies | publication | heterogeneity |the information| supported by
First Author,| question of clearly for all relevant selection of review adequately bias assessed and | adequate and the evidence | Quality
Year interest? | described? research? studies? studies? assessed? | assessed? | addressed? appropriate? |they presented? | Rating
Jahromi, 2005" |Yes Yes Yes Yes Yes Yes No Yes Yes Yes Good
Nederkoorn, Yes No No (searched Yes Yes No No Yes for positivity |Yes No Fair
2003° only 1 database, criteria; no for
and limited to clinical
1994 to 2001) heterogeneity
Blakely, 1995° |Yes Yes Yes Yes Yes Yes No Yes Yes Yes Good

Good: Recent, relevant review with comprehensive sources and search strategies, explicit and relevant selection criteria, standard appraisal of included studies, and valid conclusions.
Fair: Recent, relevant review that is not clearly biased but lacks comprehensive sources and search strategies.
Poor: Outdated, irrelevant, or biased review without systematic search for studies, explicit selection criteria, or standard appraisal of studies.
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Anexo 4

Appendx D Table 3. Quality for Primary Studies of Accuracy of Dupplex Utrasonography (KQ 3)

Was the spectrum Is the time period between
of patients Is the reference the test and reference test | Did the whole Did patients Was the
Test(s) representative of standard likely to short enough (to be or arandom receive the reference
adequately | the patients who | Were selection correctly classify reasonably sure that the | selection of the |same reference| standard
described (or| will receive the criteria clearly the target condition did not change | sample receive | regardless of | independent
First Author, Year |referenced)? test in PC? described? condition? between the 2 tests)? reference test? | test results? of the test?
Jogestrand, 2002"; |Yes No (all were Yes Yes Yes Yes Yes No
Nowak, 2007° symptomatic)
Sabeti, 2004’ Yes NR/CND Yes (consecutive |Yes Yes Yes Yes NR/CND
patients who
underwent
angiography)
Hwang, 2003™ Yes No (all were No Yes Yes Yes Yes NR/CND
undergoing CEA)
Was the Was the Were the index Were the same
execution of | execution of test and clinical data Were
the test the reference reference available when the Were methods for
described in standard standard test results were | uninterpretable Were calculating
enough details | described in results interpreted as results reported | withdrawals accuracy Sample size?
to permit enough detail | interpreted would be available | and handled in | from the study clearly Small: <50
replication of to permit independently | when the test is areasonable [explained (post-| reported Medium: 50-100 Quality
First Author, Year the test? replication? (blinded)? used in practice? manner? enrollment)? | and valid? Large: >100 Rating
Jogestrand, 2002"; |Yes Yes Yes NR/CND Yes Yes Yes Large (161 patients Poor
Nowak, 2007° recruited; 134 included
in analyses; both
arteries included)
Sabeti, 2004’ Yes Yes Yes NR/CND NR/CND NA Yes Large (503 patients, Fair
1006 arteries)
Hwang, 2003™ Yes Yes Yes NR/CND NR/CND NA Yes Large (147 patients, Poor
171 arteries)

Good: Evaluates relevant available screening test, uses a credible reference standard, interprets reference standard independently of screening test, reliability of test assessed, has few or handles
indeterminate results in a reasonable manner, includes large number (>100) broad-spectrum patients with and without disease.
Fair: Evaluates relevant available screening test, uses reasonable although not best standard, interprets reference standard independent of screening test, moderate sample size (50-100 subjects),

and a “medium” spectrum of patients.
Poor: Has fatal flaw such as uses inappropriate reference standard, screening test improperly administered, biased ascertainment of reference standard, very small sample size, or very narrowly

selected spectrum of patients.
Abbreviations: CEA = carotid endarterectomy; CND = cannot determine; NR = not reported; PC = primary care.
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Anexo 5

Appendix D Table 4. Quality Rating for Systematic Review and Meta-Analyses for Benefit of Treatment (KQ 5)

Was there | Were there Were the
Was the Was the | evidence of explicit Was the Was the authors’
review literature |asubstantial| inclusion/ validity of approach used | conclusions
based on a search effort to exclusion Did at least 2 included Was Was to synthesize supported
focused strategy |search for all| criteria for people studies | publication | heterogeneity |the information by the
First Author, |question of clearly relevant |the selection | independently | adequately bias assessed and | adequate and |evidence they | Quality
Year interest? | described? | research? | of studies? |review studies?| assessed? | assessed? addressed? appropriate? presented? | Rating
Benavete, Yes Yes Yes Yes Yes No No Yes for statistical |No No Poor
1998™ heterogeneity;
no for clinical
heterogeneity
Charrllzbers, Yes Yes Yes Yes Yes Yes No Yes Yes Yes Good
2005
Wolff, 20077; [Yes Yes Yes Yes Yes for KQ 4; no|Yes No Yes Yes Yes Fair
Wolff, 2007* for other KQs
(they report that
articles were
selected for
review and
abstracted by 1
reviewer)
Raman, 2012";|Yes Yes Yes Yes Yes Yes No Yes Yes Yes Good
Raman, 2013
Guay, 2012”7 |Yes Yes, but just |Yes Yes No Yes No No for clinical No; they Yes Poor
searched 1 heterogeneity. combined many
database They combined |[studies with
many studies substantially
with substantially |different
different comparator
comparator groups
groups

Good: Recent, relevant review with comprehensive sources and search strategies; explicit and relevant selection criteria; standard appraisal of included studies; and valid conclusions.

Fair: Recent, relevant review that is not clearly biased but lacks comprehensive sources and search strategies.
Poor: Outdated, irrelevant, or biased review without systematic search for studies, explicit selection criteria, or standard appraisal of studies.
Abbreviation: KQ = key question.
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Anexo 6

Appendix D Table 5. Quality Rating for Randoomized, Controlled Trials for Benefit of Treatment (KQ 5)

Was Was What Did the study have
Was Was allocation | Were groups | intervention | adherence to was the | differential or overall
Study, First Author, |randomization| concealment similar at fidelity the intervention What was the differential | high attrition raising
Year adequate? adequate? baseline? adequate? adequate? overall attrition*? attrition*? concern for bias?
ACST, Halliday, 2004™| Yes Yes Yes Yes Yes 5.8% immediate; 6.7% deferred; 1.9% | 0.9% No
Halliday, 2010"° (followup to death or at least year 3
den Hartog, 2013%° was 98% complete, 3062/3120)
Halliday, 1994
Halliday, 1995%
ACAS, ACAS Study Yes Yes Yes Yes Yes 1.2% (median followup, 2.7 y; 87% of | 0.1% No
Group, 1995% patients completed 1 y of followup;
Baker, 2000** 68% completed 2 y; 44% completed 3
Young, 1996%° y; 26% completed 4 y; and 9%
completed 5 y)
VACS, Towne, 1990%° | Yes Yes Yes Yes Yes Surgery: 9.5% 3.1% No
Hobson, 1993* MM: 6.4%
Hobson 1986% (Mean, 48 months of followup)
* Attrition includes participants with no outcome data.
Was the Was an
duration of | appropriate | Did the
Did the study have Were outcome followup |method used| study use
Crossovers or measurements adequate to | to handle |acceptable
Study, First Author, contamination raising equal, valid and Were outcome assessors assess the missing statistical
Year concern for bias? reliable? masked? outcome? data? methods? | Quality Rating
ACST, Halliday, 20047 Yes (10% of immediate CEA group had |Yes No for the initial outcome assessor |Yes CND Yes Fair
Halliday, 2010™ not undergone CEA by 1 year; 7.5% (e.g., the surgeon doing the CEA
den Hartog, 2013%° had not by year 10; 26% [407/1560] of was typically the person filling out
Halliday, 1994° the MM/deferral group underwent CEA event reports); yes for the Endpoints
Halliday, 1995% within 10 years; about two thirds of Committee who sought medical
these were asymptomatic CEAS) records when strokes were reported.
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Was the Was an
duration of | appropriate | Did the
Did the study have Were outcome followup |method used| study use
crossovers or measurements adequate to | to handle |acceptable
Study, First Author, contamination raising equal, valid and Were outcome assessors assess the missing statistical
Year concern for bias? reliable? masked? outcome? data? methods? | Quality Rating
ACAS, ACAS Study No Yes No for the initial neurologist and Yes Yes Yes Good (for the 2.7-y
Group, 1995% surgeon (but patients also data that were
Baker, 2000* completed standardized TIA/stroke based on actual
Young, 1996%° guestionnaires at followups and were events; higher risk
instructed to contact the coordinator of bias for the 5-y
for any problems); yes for the estimates because
Endpoints Committee. just 9% had
followup)
VACS, Towne, 1990”° [No (only 3.8% [8/211] of CEA group Yes No for the initial neurologist and Yes Yes Yes Good
Hobson, 19937 did not undergo surgery; no reporting vascular surgeon at each center;
Hobson 19862 of subjects in the medical group yes for the Endpoints Committee.
getting CEA)

Good: Meets all criteria: comparable groups are assembled initially and maintained throughout the study (followup 280%); reliable and valid measurement instruments are used and applied equally

to the groups; interventions are spelled out clearly; all important outcomes are considered; and appropriate attention to confounders in analysis. In addition, for RCTs, intention to treat analysis is

used.

Fair: Any or all of the following problems occur, without the fatal flaws noted in the "poor" category: generally comparable groups are assembled initially but some question remains whether some
(although not major) differences occurred with followup; measurement instruments are acceptable (although not the best) and generally applied equally; some but not all important outcomes are
considered; and some but not all potential confounders are accounted for. Intention to treat analysis is done for RCTs.

Poor: Any of the following fatal flaws exists: groups assembled initially are not close to being comparable or maintained throughout the study; unreliable or invalid measurement instruments are used
or not applied at all equally among groups (including not masking outcome assessment); and key confounders are given little or no attention. For RCTs, intention to treat analysis is lacking.

Abbreviations: CEA = carotid endarterectomy; CND = could not determine; KQ = key question; MM = medical management; TIA = transient ischemic attack; RCT = randomized, controlled trial.
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Anexo 7

Appendix D Table 6. Quality Ratings for Randomized, Controlled Trial for Harms of Treatment (KQ 8)

Were harms Were ascertainment Were ascertainment Was duration of Harms
prespecified techniques for harms techniques for harms followup adequate for | quality
Study, First Author, Year | and defined? | adequately described? equal, valid, and reliable? harms assessment? rating Comments
ACST, Halliday, 2004™ Yes Yes Yes for death or major stroke, | Yes Fair For perioperative morbidity, still no
Halliday, 2010*° perhaps less so for minor masking of initial outcome assessors;
den Hartog, 2013%° stroke and myocardial may introduce bias (some incentive to
Halliday, 1994 infarction (without masking of underreport harms for surgeons doing
Halliday, 1995% providers making the initial the procedure, as the design paper
assessments) explains that those with unacceptably
high morbidity and mortality may be
asked not to enter any more patients)
ACAS, ACAS Study Group, | Yes Yes Yes Yes Good For perioperative morbidity, still no
1995% masking of initial outcome assessors;
Baker, 2000% may introduce bias (some incentive to
Young, 1996% underreport harms for surgeons doing
the procedure)
VACS, Towne, 1990%° Yes Yes Yes Yes Good For perioperative morbidity, still no

Hobson, 1993°
Hobson 1986

masking of initial outcome assessors;
may introduce bias (some incentive to
underreport harms for surgeons doing
the procedure)

Good: Meets all criteria: comparable groups are assembled initially and maintained throughout the study (followup =80%); reliable and valid measurement instruments are used and applied equally

to the groups; interventions are spelled out clearly; all important outcomes are considered; and appropriate attention to confounders in analysis. In addition, for RCTs, intention to treat analysis is

used.

Fair: Any or all of the following problems occur, without the fatal flaws noted in the "poor" category: generally comparable groups are assembled initially but some question remains whether some
(although not major) differences occurred with followup; measurement instruments are acceptable (although not the best) and generally applied equally; some but not all important outcomes are

considered; and some but not all potential confounders are accounted for. Intention to treat analysis is done for RCTs.
Poor: Any of the following fatal flaws exists: groups assembled initially are not close to being comparable or maintained throughout the study; unreliable or invalid measurement instruments are used

or not applied at all equally among groups (including not masking outcome assessment); and key confounders are given little or no attention. For RCTSs, intention to treat analysis is lacking.

Abbreviations: KQ = key question; RCT = randomized, controlled trial.

29



Anexo 8

Appendix D Table 7. Quality Ratings for Other Studies for Harms

First Author,
Year

Were
eligibility
criteria
clearly
described?

Were subjects
representative
of the overall
source
population?

Was the symptom
status of subjects
determined using
valid and reliable
methods?

What
was the
overall

attrition?

Did the study
have high
attrition raising
concern for
bias?

Were

outcome
assessors
masked?

Were outcomes
prespecified/
defined and
adequately
described?

Were
outcome
measures
valid and
reliable?

Quality
Rating

Comments

Kresowik, 2004%°

Yes

Yes

Yes

0

No

No

Yes

Yes

Fair

May have missed nonfatal
neurologic events occurring after
discharge that did not result in
another hospitalization; no
comprehensive exam by neurologist
for outcome assessment.

Kresowik,2001%

Yes

Yes

Yes

No

No

Yes

Yes

Fair

May have missed nonfatal
neurologic events occurring after
discharge that did not result in
another hospitalization; no
comprehensive exam by neurologist
for outcome assessment.

Bratzler, 1996°"

Yes

Yes

Yes

No

No

Yes

Yes

Fair

May have missed nonfatal
neurologic events occurring after
discharge that did not result in
another hospitalization; no
comprehensive exam by neurologist
for outcome assessment; definition
of symptomatic CAS required
documentation of past TIA or stroke
in the distribution of the carotid being
operated on; documented dizziness
or syncope was not considered
evidence of symptomatic CAS.

Cebul, 1998%

Yes

Yes

Yes

No

No

Yes

Yes

Fair

May have missed nonfatal neurologic
events occurring after discharge that
did not result in another
hospitalization; no comprehensive
exam by neurologist for outcome
assessment; interrater reliability for
determining indication for surgery
(TIA, stroke, asympt, or nonspecific
symptoms) of 77% (kappa 0.69)

30



First Author,
Year

Were
eligibility
criteria
clearly
described?

Were subjects
representative
of the overall
source
population?

Was the symptom
status of subjects
determined using
valid and reliable
methods?

What
was the
overall

attrition?

Did the study
have high
attrition raising
concern for
bias?

Were

outcome
assessors
masked?

Were outcomes
prespecified/
defined and
adequately
described?

Were
outcome
measures
valid and
reliable?

Quality
Rating

Comments

Halm, 2007%;
Halm, 2009

Yes

Yes

Yes

10% of
potentially
eligible
cases were
excluded
due to
missing data

No

No

Yes

Yes

Fair

May have missed nonfatal
neurologic events occurring after
discharge that did not result in
another hospitalization; no
comprehensive exam by neurologist
for outcome assessment. Data
abstractors had to pass a series of
quality assurances and interrater
reliability tests. Data reported had
kappa from 0.60 to 1.0.

Halm, 2003%;
Rockman, 2005°;
Halm, 2005%";
Press, 2006%

Yes

Yes

Yes

No

No

Yes

Yes

Fair

May have missed readmissions to
other hospitals (only included
readmissions to the index hospital);
data from 1 region of New York; no
comprehensive exam by neurologist
for outcome assessment.

Karp, 1998%

Yes

Yes

Yes

1.8%

No

No

Yes

Yes

Fair

May have missed nonfatal
neurologic events occurring after
discharge that did not result in
another hospitalization; no
comprehensive exam by neurologist
for outcome assessment.

Kresowik,2000%

Yes

Yes

Yes

No

No

Yes

Yes

Fair

May have missed nonfatal
neurologic events occurring after
discharge that did not result in
another hospitalization; no
comprehensive exam by neurologist
for outcome assessment.

Giacovelli, 2010™

Yes

Yes

Unclear

No

No

Yes

Yes

Fair

Used present on admission
designations to determine symptom
status at baseline; used ICD-9 codes
only for outcome ascertainment; no
supplementation with review of
medical records; in-hospital
outcomes only.
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First Author,
Year

Were
eligibility
criteria
clearly
described?

Were subjects
representative
of the overall
source
population?

Was the symptom
status of subjects
determined using
valid and reliable
methods?

What
was the
overall

attrition?

Did the study
have high
attrition raising
concern for
bias?

Were

outcome
assessors
masked?

Were outcomes
prespecified/
defined and
adequately
described?

Were
outcome
measures
valid and
reliable?

Quality
Rating

Comments

Vouyouka, 2012"

Yes

Yes

Unclear

0

No

No

Yes

Yes

Fair

Used present on admission
designations to determine symptom
status at baseline; used ICD-9 codes
only for outcome ascertainment; no
supplementation with review of
medical records; in-hospital
outcomes only

McPhee, 2007%

Yes

Yes

No

No

No

Yes

Yes

Fair

Before 10/2004 no specific CAAS
ICD-9 code existed, so required 2-
step method to identify CAAS
procedures, with potential for
misclassification. Used ICD-9 codes
only for outcome ascertainment; no
supplementation with review of
medical records; in-hospital
outcomes only; potential for bias due
to misclassification of symptom
status and whether stroke was the
indication or a perioperative harm.

McPhee,2008™

Yes

Yes

No

No

No

Yes

Yes

Fair

Used ICD-9 codes only for outcome
ascertainment; no supplementation
with review of medical records; in-
hospital outcomes only; potential for
bias due to misclassification of
symptom status and whether stroke
was the indication or a perioperative
harm.

Timaran, 2009”

Yes

Yes

No

No

No

Yes

Yes

Fair

Used ICD-9 codes only for outcome
ascertainment; no supplementation
with review of medical records; in-
hospital outcomes only; potential for
bias due to misclassification of
symptom status and whether stroke
was the indication or a perioperative
harm.
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Were Were subjects [Was the symptom Did the study Were outcomes Were
eligibility | representative |status of subjects What have high Were prespecified/ | outcome
criteria of the overall |determined using| was the |attrition raising| outcome defined and measures

First Author, clearly source valid and reliable overall concern for | assessors adequately valid and |Quality

Year described?| population? methods? attrition? bias? masked? described? reliable? | Rating Comments

Giles, 2010% Yes Yes 0 No No Yes Yes Fair Used ICD-9 codes only for outcome

No ascertainment; no supplementation
with review of medical records; in-
hospital outcomes only; potential for
bias due to misclassification of
symptom status and whether stroke
was the indication or a perioperative
harm .

Young, 2011% Yes Yes No 0 No No Yes Yes Fair Used ICD-9 codes only for outcome
ascertainment; no supplementation
with review of medical records; in-
hospital outcomes only; potential for
bias due to misclassification of
symptom status and whether stroke
was the indication or a perioperative
harm.

Horner, 2002 Yes Unclear Unclear NR Unclear No Yes Yes Poor High risk of selection bias and

measurement bias. Supplemented
outcome information with
questionnaire, but no information is
given on % of post-surgery
questionnaires completed, and this
was a key aspect of ascertaining
events; no comprehensive exam by
neurologist for outcome assessment.
VA NSQIP protocol does not ask
specifically about preoperative
symptom status. Likely to
underestimate harms.
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Were Were subjects [Was the symptom Did the study Were outcomes Were
eligibility | representative |status of subjects What have high Were prespecified/ | outcome
criteria of the overall |determined using| was the |attrition raising| outcome defined and measures

First Author, clearly source valid and reliable overall concern for | assessors adequately valid and |Quality

Year described?| population? methods? attrition? bias? masked? described? reliable? | Rating Comments

Samsa, 2002  |Yes Unclear Unclear NR Unclear No Yes Yes Poor  |High risk of selection bias and

measurement bias. Supplemented
outcome information with interview at
day 30, but no information is given
on % of questionnaires completed
and this was a key aspect of
ascertaining events;; no
comprehensive exam by neurologist
for outcome assessment; VA NSQIP
protocol does not ask specifically
about preop symptom status. Likely
to underestimate harms.

Woo, 2010>° Yes No Unclear NR No No, but they |Yes Yes Poor  |High risk of selection bias; required
were to have complete 30-day followup for
independent cases to get into the database; and
of the exclusion criteria for many people at
treatment higher risk of death and other
team complications that limited the

included sample to about 5,000
asymptomatic patients out of about
10,000 CEAs identified; symptom
status determined by claims data
only; NSQIP does not collect
information on results of preoperative
imaging (CT/MRI); no
comprehensive exam by neurologist
for outcome assessment; does not
capture outcome data from facilities
that don't participate in NSQIP.
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First Author,
Year

Were
eligibility
criteria
clearly
described?

Were subjects
representative
of the overall
source
population?

Was the symptom
status of subjects
determined using
valid and reliable
methods?

What
was the
overall

attrition?

Did the study
have high
attrition raising
concern for
bias?

Were

outcome
assessors
masked?

Were outcomes
prespecified/
defined and
adequately
described?

Were
outcome
measures
valid and
reliable?

Quality
Rating

Comments

Garg, 2011°"

Yes

No

Unclear

NR

No

No

Yes

Yes

Poor

High risk of selection bias; required
to have complete 30-day followup for
cases to get into the database; and
exclusion criteria for many people at
higher risk of death and other
complications that limited the
included sample; symptom status
determined by claims data only;
validity of ascertainment of symptom
status is not clear; NSQIP does not
collect information on results of
preoperative imaging (CT/MRI); no
comprehensive exam by neurologist
for outcome assessment; does not
capture outcome data from facilities
that don't participate in NSQIP.

Wallaert, 2012

Yes

Unclear

Unclear

NR/CND

No

No

Yes

Yes

Poor

High risk of selection bias and
measurement bias; required to have
complete 30-day followup; NSQIP
does not collect information on
results of preoperative imaging
(CT/MRI); no comprehensive exam
by neurologist for outcome
assessment; does not capture
outcome data from facilities that don’t
participate in NSQIP; potential
misclassification of symptom status
from only using CPT codes; NSQIP
may underestimage the rate of Ml as
it may not include non-ST elevation
MI.
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First Author,
Year

Were
eligibility
criteria
clearly
described?

Were subjects
representative
of the overall
source
population?

Was the symptom
status of subjects
determined using
valid and reliable
methods?

What
was the
overall

attrition?

Did the study
have high
attrition raising
concern for
bias?

Were

outcome
assessors
masked?

Were outcomes
prespecified/
defined and
adequately
described?

Were
outcome
measures
valid and
reliable?

Quality
Rating

Comments

Theiss, 2008

Yes

NR/CND

Yes

NR/CND

NR/CND

No

Yes

CND

Poor

High risk of selection bias; reporting
to registry is voluntary. Patients have
to be registered prospectively,
followed and documented until
discharge or death; not clear how
many cases were not completely
documented and whether cases with
missing data were excluded or how
missing data was handled. Registry
data does not extend beyond
discharge.

Palombo, 2009>

Yes

CND

Yes

No

No

No

CND

Poor

High risk of selection bias and
medium to high risk of measurement
bias; unclear whether cases are
representative of source population.

Micari, 2010

Yes

CND

CND

No

No

Yes

Yes,
independent
neurologist
evaluation

Poor

High risk of selection bias; high
volume centers and experienced
operators; unclear how the 198
subjects were selected for the
registry; adequacy of outcome data
NR; voluntary reporting to database;
not clear how many cases were not
completely documented and whether
cases with missing data were
excluded or how missing data was
handled.

Menyhei, 2011>®

Yes

CND

CND

No

No

No

CND

Poor

High risk of selection bias and
measurement bias; data submission
voluntary.

Lindstrom, 2012°7

Yes

CND

CND

No

CND

Yes

Yes

Poor

High risk of selection bias; unclear
how cases get into the national
registry; completeness and
representativeness of registry
unclear.

Sidawy, 2009

CND

NR

42% (CEA)
55% (CAAS)

Yes

NR

Yes

Yes

Poor

High risk of selection bias, mainly
due to attrition; missing 30-day
outcomes for about half of the
subjects.
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Were Were subjects [Was the symptom Did the study Were outcomes Were
eligibility | representative |status of subjects What have high Were prespecified/ | outcome
criteria of the overall |determined using| was the |attrition raising| outcome defined and measures

First Author, clearly source valid and reliable overall concern for | assessors adequately valid and |Quality

Year described?| population? methods? attrition? bias? masked? described? reliable? | Rating Comments

Jim, 2012%° No CND NR NR CND NR Yes Yes Poor  [High risk of selection bias; only
included subjects with complete 30-
day outcomes, and other
publications from this registry are
clear that around half of subjects
often have no 30-day outcomes.

CASANOVA study|Yes CND Yes 1% No Yes Yes Yes Fair Subjects from one arm of an RCT,;

group, 1991%° unclear how representative subjects
were of overall source population.

MACE study Yes CND NR 0 No Yes Yes Yes Fair Subjects from one arm of an RCT.

group, 1992%

Fairman, 2007 |Yes CND Yes 0 No Yes Yes Yes Fair

Gray, 2009% Yes CND Yes 0 No Yes Yes Yes Fair Stroke outcomes assessors were
masked, but Ml and death were
reported by the sites.

Chaturvedi, Yes CND Yes 0 No Yes Yes Yes Fair

2010%

Matsumura,

2010%®

McKinlay, 2003%; [Yes Unclear Yes 18% enrolled|Yes No Yes Yes Poor  |Unclear whether cases are

McKinlay, 2005%; and did not representative of the source

Zarins, 2009% undergo population, 46% of the cohort met at
treatment least one CMS-defined criteria of
or did not high risk for surgery (based on age
complete or comorbidity). Participating
30-day principal investigators had to
followup visit; demonstrate a history of low
26% did not complication rate with CEA or CAAS
complete in order to participate.
independent
neurological
exam at 30
days
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First Author,
Year

Were
eligibility
criteria
clearly
described?

Were subjects
representative
of the overall
source
population?

Was the symptom
status of subjects
determined using
valid and reliable
methods?

What

was the
overall

attrition?

Did the study
have high
attrition raising
concern for
bias?

Were
outcome
assessors
masked?

Were outcomes
prespecified/
defined and
adequately
described?

Were
outcome
measures
valid and
reliable?

Quality
Rating

Comments

Yadav, 2004%

Yes

Unclear

Unclear

0%

No

Yes

Yes

Yes

Fair

Unclear whether cases are
representative of the source
population. All participants had to
have at least one “high risk” factor

(e.g. age >80, contralateral stenosis).

Highly selected surgeons and
interventionalists; participating
interventionalists had to demonstrate
a low complication rate with CEA or
CAAS in order to participate in the
trial. Unclear whether symptom
status was determined using valid
and reliable methods.

Brott, 2010™;
Silver, 2011

Yes

Unclear

Yes

3%

No

Yes

Yes

Yes

Fair

Unclear whether cases are
representative of the source
population. A comprehensive
training and credentialing process
was required of participating
interventionalists; only those with
low complication rates were invited
to participate in the study.

Hopkins, 2010™

No

Unclear

Unclear

3%

No

No

Yes

Yes

Fair

Unclear whether cases are
representative of the source
population.

Mercado, 2013™

Yes

Unclear

Yes

NR

Unclear

No

Yes

Unclear

Poor

High risk of selection bias and
measurement bias; unclear how
many procedures out of the total
procedures done were included in
the CARE registry and in this
publication; unclear how much
missing data they had; only 66% of
patients got a postprocedure NIHSS
assessment; unclear how outcomes
were assessed for the other third of
patients; not clear who was doing
the assessments across sites and
how they were determining the
presence of outcomes when not
using NIHSS; in-hospital events only.
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Were Were subjects [Was the symptom Did the study Were outcomes Were
eligibility | representative |status of subjects What have high Were prespecified/ | outcome
criteria of the overall |determined using| was the |attrition raising| outcome defined and measures
First Author, clearly source valid and reliable overall concern for | assessors adequately valid and |Quality
Year described?| population? methods? attrition? bias? masked? described? reliable? | Rating Comments
Yuo, 2013™ Yes Yes Unclear 0 No No Yes Yes Fair Used present on admission
designations to determine symptom
status at baseline; used ICD-9 codes
only for outcome ascertainment; no
supplementation with review of
medical records; in-hospital
outcomes only.
Schermerhorn, No CND NR NR CND NR Yes Yes Poor High risk of selection bias; only
2013™ (definitions included subjects with complete 30-
are, but day outcomes and other publications
unclear how from this registry are clear that
they were around half of subjects often have
applied) no 30-day outcomes.
Fokkema, 2013™ [Yes No Unclear NR Unclear No Yes No Poor High risk of selection bias; required

to have complete 30-day followup
for cases to get into the database in
other NSQIP publications (not
explicitly stated in this article);
NSQIP does not collect information
on indication for surgery (symptom
status), so limited in ability to stratify
by symptom status accurately; for
outcomes, cardiac events only
included new Q-wave Ml on EKG or
cardiac arrest that necessitated CPR
(only capturing the more severe
events; not capturing non-Q-wave
Ml, for example); for stroke, not clear
how people were assessed; no
comprehensive exam by neurologist
for outcome assessment; does not
capture outcome data from facilities
that don't participate in NSQIP.
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Were Were subjects [Was the symptom Did the study Were outcomes Were
eligibility | representative |status of subjects What have high Were prespecified/ | outcome
criteria of the overall |determined using| was the |attrition raising| outcome defined and measures
First Author, clearly source valid and reliable overall concern for | assessors adequately valid and |Quality
Year described?| population? methods? attrition? bias? masked? described? reliable? | Rating Comments
Rajamani, 2012"" |Yes Unclear Yes NR Unclear No No Unclear Poor  |High risk of selection bias and

measurement bias; unclear how
many procedures out of the total
procedures done were included in
the CARE registry and in this
publication; unclear how much
missing data they had; unclear how
outcomes were assessed
(encouraged use of NIHSS, but
unclear how often it was used); not
clear who was doing the
assessments across sites and how
they were determining the presence
of outcomes when not using NIHSS;
in-hospital events only.

Good: Meets all criteria: comparable groups are assembled initially and maintained throughout the study (followup =80%); reliable and valid measurement instruments are used and applied equally
to the groups; interventions are spelled out clearly; all important outcomes are considered; and appropriate attention to confounders in analysis. In addition, for RCTSs, intention to treat analysis is
used.

Fair: Any or all of the following problems occur, without the fatal flaws noted in the "poor" category: generally comparable groups are assembled initially but some question remains whether some
(although not major) differences occurred with followup; measurement instruments are acceptable (although not the best) and generally applied equally; some but not all important outcomes are
considered; and some but not all potential confounders are accounted for. Intention to treat analysis is done for RCTs.

Poor: Any of the following fatal flaws exists: groups assembled initially are not close to being comparable or maintained throughout the study; unreliable or invalid measurement instruments are used
or not applied at all equally among groups (including not masking outcome assessment); and key confounders are given little or no attention. For RCTs, intention to treat analysis is lacking.
Abbreviations: CAAS = carotid angioplasty and stenting; CAS = carotid artery stenosis; CEA = carotid endarterectomy; CMS = Centers for Medicare & Medicaid Services; CND = could not
determine; CPR = cardiopulmonary resuscitation; CPT = Current Procedural Terminology; CT = computed tomography; EKG = electrocardiography; ICD = International Classification of Diseases;
KQ = key question; MI = myocardial infarction; MRI = magnetic resonance imaging; NR = not reported; NIHSS = National Institutes of Health Stroke Scale; NSQIP = National Surgical Quality
Improvement Program; TIA = transient ischemic attack; RCT = randomized, controlled trial; VA = Department of Veterans Affairs.
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