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Resumo

Introdugdo: As doencas cerebrovasculares estdo entre as principais
causas de morbimortalidade no Brasil, causando um grande impacto
sobre a saude da populacdo. A terapia de reperfusédo € indicada para o
tratamento da fase aguda do acidente vascular cerebral isquémico (AVCi).
Porém, os resultados e a modalidade da terapia a ser utilizada, ainda séao
assunto de debate na literatura.

Objetivo: Descrever a evolucdo clinica dos pacientes submetidos a
terapéutica de reperfusdo cerebral no AVCi e avaliar as associacdes entre
as modalidades da terapia e a evolucgédo clinica dos pacientes.

Métodos: Coorte observacional retrospectiva, avaliando através do
prontuéario eletrénico, o periodo agudo e 3 meses ap0s o0 evento, dos
pacientes diagnosticados com AVCi e que foram tratados com terapia de
reperfusdo cerebral endovenosa (IV) ou trombectomia mecanica (IA) e/ou
terapia combinada (endovenosa seguida de trombectomia mecanica),
internados no Hospital das Clinicas da Faculdade de Medicina de
Botucatu (HC-UNESP) no periodo de junho de 2012 a dezembro de 2020.
Foi considerado nivel de significancia de p<0,05 para todas as analises.
Resultados: Os pacientes mais velhos tiveram os desfechos mais
desfavoraveis, exceto para taxa de mortalidade, na alta hospitalar. No
grupo de pacientes tratados com terapia combinada (endovenosa seguida
de trombectomia mecanica) houve um aumento na incidéncia de morte,
bem como aumento na pontuacdo do NIH Stroke Scale (NIHSS). As
curvas ROC mostraram que um aumento ou diminuicdo de 2,5 pontos no
NIHSS foi associado a incapacidade grave ou morte apés o tratamento.
Concluséo: A reperfuséo cerebral foi um tratamento viavel para o AVCi
em pacientes idosos e muito idosos, pois ndo aumentou a mortalidade. No
entanto, observou-se que o0s idosos apresentaram piores resultados

funcionais na alta hospitalar e 90 dias apdés o acidente vascular cerebral



(AVC). Quanto a terapia utilizada no tratamento, os resultados piores
foram altamente sensiveis e especificados com uma variagdo de
pontuacdo NIHSS de 2,5 pontos apos a intervencgdo. Os critérios clinicos
de selecédo de pacientes para tratamento com terapia combinada, devem

ser melhor estabelecidos.

Palavras-chave: acidente vascular cerebral; Ativador de Plasminogénio

Tecidual; trombectomia; idoso



Abstract

Introduction: Cerebrovascular diseases are among the leading causes of
morbidity and mortality in Brazil, causing a major impact on the health of
the population, the cerebral reperfusion therapy is indicated for the
treatment of the acute phase of ischemic stroke (ischemic stroke).
However, the results and the modality of this therapy to be used is still a
matter of debate in the literature.

Objective: To describe the clinical outcome of patients undergoing
cerebral reperfusion therapy for ischemic stroke and to evaluate the
associations between the modalities of therapy and clinical outcome of
patients.

Methods: Retrospective observational cohort, evaluating, through
electronic medical records, the acute period and 3 months after the event,
of patients diagnosed with CVA and who were treated with intravenous (V)
cerebral reperfusion therapy or mechanical thrombectomy (IA) and/or
therapy combined (intravenous followed by mechanical thrombectomy),
admitted to the Hospital das Clinicas da Faculdade de Medicina de
Botucatu (HC-UNESP) in the period from June 2012 to December 2020. A
significance level of p<0.05 was considered for all analyses.

Results: Older patients had the most unfavorable outcomes, except for
mortality rate, at hospital discharge. In the group of patients treated with
combination therapy (intravenous followed by mechanical thrombectomy)
there was an increased incidence of death as well as increased NIH Stroke
Scale Score (NIHSS). ROC curves showed that a 2.5 point increase or
decrease in NIHSS was associated with severe disability or death after
treatment.

Conclusion: Cerebral reperfusion was a feasible treatment for stroke in
elderly and very elderly patients, as it did not increase mortality. However,
it was observed that the elderly had worse functional outcomes at hospital

discharge and 90 days after stroke. As for the therapy used in the
3



treatment, the worse outcomes were highly sensitive and specified with a
NIHSS score range of 2.5 points after the intervention. Clinical criteria for

selecting patients for treatment with combination therapy should be better
established.

Keywords: stroke; Tissue Plasminogen Activator; thrombectomy; elderly



1. Introducéo

As doencas cerebrovasculares apresentam diferentes etiologias (2),
e estao entre as principais causas de morbidade e mortalidade no Brasil,
causando um grande impacto sobre a salude da populagéo (1). Cerca de
80% dos acidentes vasculares cerebrais (AVC) sédo de origem isquémica e
20% de origem hemorragica, destes 15% s&do hemorragias
intraparenquimatosas e 5 % correspondem a hemorragias subaracnoideas
(3).

A aprovacao pela Federal Drug Administration, nos Estados Unidos
da América, em junho de 1996, do ativador do plasminogénio tissular
recombinante (rt-PA) como trombolitico para o uso em casos selecionados
de acidente vascular cerebral isquémico (AVCi) agudo, veio reforgar a
estratégia estabelecida nos ultimos anos de considerar o AVC como uma
emergéncia meédica (4-5).

Existe uma “janela terapéutica” para o tratamento do AVC, ou seja,
um momento 6timo para intervir nos processos patoldgicos
desencadeados pela isquemia cerebral, no sentido de minimizar o dano
ao sistema nervoso central (6). Esta janela terapéutica tem uma duracéo
de poucas horas, 0 que determina a necessidade de agilidade e rapidez
no atendimento as pessoas que apresentam um AVC agudo (7-9).

Entidades como o European Stroke Council, International Stroke
Society, Sociedade Brasileira de Doengas Cerebrovasculares e a
Organizacdo Mundial da Saude, tém divulgado orientagdes sobre o
manejo das Doencas Cerebrovasculares (10-11). Todas chamam atencao
para a necessidade de uma mudanca de atitudes com relacdo ao AVC,
tanto da populagdo como dos profissionais e instituicdes de saude, no
sentido de considerar a fase aguda como uma situacdo ameacadora a
vida.

O dUnico tratamento médico, aprovado em 1996, para o AVC
isquémico agudo inicialmente foi a trombdlise com rt-PA até 3 horas do
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inicio dos sintomas. A metanalise dos ensaios clinicos com rt-PA no AVCi
ja havia demonstrado que os pacientes tratados até 4,5 horas, ainda
poderiam se beneficiar da trombolise endovenosa (IV) (12). Estes
resultados foram confirmados no ensaio clinico randomizado ECASS llI
(13) e na pratica clinica diaria no registro Safety Implementation of
Treatments in Stroke (SITS) (14), ambos publicados em 2008.

A recanalizagdo precoce é provavelmente o principal fator para a
evolucdo favoravel pés AVC e quanto mais rapida e efetiva a
recanalizacdo maior a chance de boa evolucéo (12).

O conceito de combinar as vantagens do rt-PA endovenoso, sendo
a rapidez do inicio do tratamento e maior disponibilidade de uso, e da
recanalizacdo intra-arterial (IA), que mostra taxas superiores de
reperfusdo com uso de doses menores de rt-PA, levaram uma série de
estudos a analisar o efeito da terapia combinada, utilizando a dose total
de rt-PA preconizada pelo NINDS, dividida entre a administracao IV e 1A
(15-16).

Aplicacdo de Escalas de avaliacdo no paciente vitima de AVC,
como NIH Stroke Scale (NIHSS) e Rankin modificada, permitem avaliacéo
da gravidade e progndstico desde a avaliagdo na fase aguda até
acompanhamento de incapacidade adquirida pelo paciente durante sua
evolugdo (ANEXOS 1 e 2).

Dessa maneira o uso de terapia de reperfusdo € plenamente
indicado no tratamento da fase aguda do AVCIi. Entretanto os resultados
dessa terapéutica necessitam ser melhor descritos na nossa populagao,
pois poucos estudos Brasileiros fizeram essa avaliacao.

O Hospital das Clinicas da Faculdade de Medicina do Campus de
Botucatu da UNESP (HCFMB), referéncia na regido para atendimentos de
alta complexidade, possui desde 24 de junho de 2014, uma unidade de 10
leitos, especializada no atendimento integral de pacientes vitimas de AVC.
A Unidade de AVC (U-AVC) foi credenciada em junho 2015 pelo Ministério

6



da Saude, como U-AVC tipo Il (de cuidados semi-intensivos), o nivel mais
alto na hierarquia dessa modalidade de assisténcia. Conta com o suporte
de uma equipe multiprofissional, formada por médicos, enfermeiros,
fisioterapeutas, fonoaudidlogos, psicologos, assistentes sociais e
nutricionistas, que atendem a aproximadamente 30 pacientes por més
(17).

Ainda, se a realizacdo de reperfusdo € consagrada, a modalidade a
ser utilizada, se puramente endovenosa ou associada a reperfusédo
endovascular, ainda é assunto em debate na literatura.

A proposta deste estudo é avaliar os desfechos clinicos e
funcionais durante a internacéo e ap6s 3 meses, dos pacientes com AVCi,
submetidos a tratamento com terapia de reperfusdo cerebral, internados
no HC-UNESP.



1.1 Objetivos

1.1.1 Objetivo geral

Descrever a evolugcdo clinica dos pacientes submetidos a
terapéutica de reperfusdo cerebral no AVCi, internados no HC-FMB, e

avaliar as associagdes entre as modalidades da terapia.

1.1.2 Objetivos especificos

a) Avaliar o perfil de gravidade pela escala ASPECTS na avaliacéao
da tomografia de cranio da admissdo, comorbidades,
complicag@es clinicas e desfechos funcionais (escalas Rankin e
NHISS) durante a internacao, alta e 3 meses apés o AVC.

b) Comparar as terapias de reperfusdo cerebral, endovenosa
isolada, trombectomia mecanica e terapia combinada, quanto a
transformacao hemorragica, mortalidade e incapacidade.

c) Verificar as associacfes entre essas variaveis.



2. Materiais e Métodos

O corrente estudo consiste em coorte observacional retrospectiva,
avaliando através do prontuario eletrénico, o periodo agudo e 3 meses
apos o evento, dos pacientes diagnosticados com AVCi que foram
tratados com terapia de reperfuséo cerebral endovenosa ou trombectomia
mecanica e/ou terapia combinada (endovenosa seguida de trombectomia
mecanica), internados no HC-UNESP no periodo de junho de 2012 a
dezembro de 2020.

O projeto foi aprovado pelo Comité de Etica e Pesquisa (CEP) do
HCFMB sob o numero 64134517.0 0000 5411 (ANEXO 8). Por ser um
estudo retrospectivo de uso de prontuarios dos pacientes em
acompanhamento, foi solicitada a aplicacdo do Termo de Consentimento
Livre e Esclarecido (TCLE) (ANEXO 6) para os pacientes vivos, e
dispensa deste termo para os que perderam seguimento ou evoluiram
para 6bito.

Todos os pacientes foram atendidos na fase aguda do AVC no
Pronto Socorro do HC-UNESP, pela equipe da Neurologia, permaneceram
na Unidade de AVC (U-AVC) nas primeiras 48h do icto ou foram
encaminhados dessa para a Unidade de Terapia Intensiva (UTI) nos
casos mais graves gue necessitaram de cuidados intensivos, ou em anos
anteriores a criagdo da U-AVC. Apls a internacdo, 0s pacientes
mantiveram seguimento no ambulatério de doengas cerebrovasculares da
instituicdo. Foi usado protocolo para coleta dos escores do NIHSS e
Rankin, no atendimento destes pacientes (ANEXO 1 e 2).

O tratamento de reperfusédo cerebral no AVCi foi instituido desde
maio de 2008 no HC-UNESP com parecer favoravel por parte da
Comissdo de Etica Médica, sendo uma préatica vigente e incorporada na

rotina de atendimento dos pacientes com AVCi neste HC.



2.1 Pacientes

A coleta de informag0es foi realizada por intermédio da revisdo dos
prontuarios meédicos para obtencdo dos dados clinicos supracitados e
exames laboratoriais.

A busca desses prontuarios se deu através da ficha de
atendimentos geradas nas consultas ambulatoriais e na ficha de utilizagao
do rt-PA, gerada pelo pronto socorro local. Através dessas fichas, que
contém o nome do paciente e o numero do registro hospitalar do mesmo,
foram realizadas as consultas aos prontudrios, utilizando o sistema proprio
do HC (prontuario eletrénico).

Os dados coletados foram organizados em planilha de Excel,
perfazendo um total de 123 informagdes sobre cada paciente (ANEXO 7).

A variavel de interesse foi o tipo de tratamento que o paciente foi
submetido.

O desfecho priméario foi a incapacidade analisada pela escala de
Rankin modificada (que inclui o Obito como grau supremo de
incapacidade) e a funcdo neurolégica com o escore do NIHSS. Essas
escalas foram avaliadas, no momento da internacdo, na alta hospitalar e
no seguimento ambulatorial (90 dias ap6s o evento), sendo o NIHSS
avaliado também apés a realizacéo do tratamento.

2.2 Critérios de Inclusao

e Pacientes com AVCi confirmado por critérios clinicos e
tomograficos (tomografia e/ou ressonéncia de encéfalo),

tratados com terapia de reperfusao cerebral no HC-UNESP.

2.3 Critérios de Exclusao

e Pacientes com idade inferior a 18 anos

e AVC hemorragico primario
10



e Condicao simuladora de AVC: “Stroke mimics”
e Perda de dados durante a coleta
e Pacientes com registros insuficientes no prontuario (sem

exames)

2.4 Variaveis de Confundimento

As possiveis variaveis de confundimento avaliadas foram a idade, o
sexo, cor da pele, a severidade do AVCi avaliada pela escala do NIHSS
na admissdo e apdés a trombdlise, presenca de diabetes e hipertenséo
arterial prévias, tabagismo prévio e atual, valor da pressao arterial na
admissdo hospitalar, valor da creatinina sérica, escore ASPECTS, para
graduar regides de hipodensidade definida na tomografia
computadorizada de cranio, tempo icto-porta e tempo porta tratamento, a
pontuacdo do European Cooperative Acute AVC-l Study (ECASS),
transformacdo hemorragica sintomética, realizacdo de craniectomia
descompressiva, Obito na internacdo, e 6bito e incapacidade em até 90
dias do evento e a escala TICI (ANEXO 5) (Thrombolysis in Cerebral
Infarction) de classificacdo para recanalizacdo apos trombodlise intra-
arterial no AVCi, que foi avaliada e inserida na analise de regresséo
logistica.

2.5 Analises estatisticas

Os dados nao categoricos foram descritos em meédia + desvio
padrao.

Os pacientes foram divididos em quatro faixas etarias (até 59 anos;
de 60 a 69 anos; de 70 a 79 anos e acima de 79 anos) que foram

comparadas entre si por andlise de variancia (variaveis de distribuicdo

11



paramétrica) ou teste de Kruskal-Wallis (variaveis de distribuicdo nao-
paramétrica) quanto aos dados nao categéricos, e comparados por qui-
quadrado quando apropriado. Foram tracadas curvas ROC cuja variavel
de interesse foi a idade e a variavel desfecho foi a escala de Rankin
modificada, categorizada de acordo com os diferentes valores de corte
nos diferentes momentos ja citados acima. Os pontos de corte foram
determinados pela maior soma de sensibilidade e especificidade (Youden
index).

A associacdo da idade ao desfecho primario foi avaliada por
regressdo logistica binaria. A razdo de chance dessa associacdo foi
ajustada para as variaveis que diferiram entre as faixas etarias com
p<0,05. Assim, compuseram a analise de regressdo logistica multipla,
tomando como variavel dependente o desfecho do paciente e variavel de
interesse a idade do paciente. Presenca de diabetes, escore de Rankin
modificado prévio e escore NIHSS foram incluidos no modelo por notoria
associacao aos desfechos no AVCi.

Quanto ao tipo de tratamento, os pacientes foram divididos em trés
grupos (trombdlise IV isolada, trombectomia mecéanica isolada (IA) e
trombdlise associada com trombectomia) que foram comparadas entre si
por analise de variancia (variaveis de distribuicdo paramétrica) ou teste de
Kruskal-Wallis (variaveis de distribuicdo ndo-paramétrica) quanto aos
dados nado categoricos, ou comparados por qui-quadrado quanto as
varidveis categoricas. Foram tracadas curvas ROC cuja varidvel de
interesse foi 0 escore de AVC do NIH a internacdo, bem como da variacéo
do escore NIH imediatamente apds o tratamento e a variavel desfecho foi
a pontuacédo da Escala de Rankin modificada em todos os pontos de corte
possiveis. Os pontos de corte o NIH ou da variagdo do NIH que melhor
puderam discriminar a escala de Rankin foram determinados pela maior
soma de sensibilidade e especificidade (Youden index).

A associacdo do tipo do tratamento ao desfecho primério foi

12



avaliada por regressdo logistica binaria. A razdo de chance dessa
associacao foi ajustada para as variaveis que diferiram entre os diferentes
tratamentos com p<0,05. Assim, compuseram a analise de regressao
logistica multipla, tomando como varidvel dependente o desfecho do
paciente e variavel de interesse o0 tipo de tratamento. Foi adotado o
procedimento de exclusdo automatica de variaveis Backward Stepwise.
Foi considerado nivel de significancia de p<0,05 para todas as

analises.
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3. Resultados

Deste banco de dados foram geradas varias analises e assim
elaborado dois trabalhos em formato de artigo, os quais foram
encaminhados para publicagéo.

No primeiro trabalho foram analisados 281 pacientes, internados de
junho de 2012 a setembro de 2020. Desse total, 235 pacientes foram
submetidos ao tratamento por trombdlise IV exclusiva e 46 realizaram
trombectomia mecéanica pura ou associada a trombdlise endovenosa. As
idades foram categorizadas em quatro grupos, da seguinte maneira: até
59 anos; de 60 a 69 anos; de 70 a 79 anos e acima de 79 anos, avaliando
assim o impacto da idade na incapacidade e morte, em relacdo ao

tratamento realizado.

3.1 Paperl - O impacto da idade naincapacidade e morte no
Acidente Vascular Cerebral isquémico submetido a terapia de
reperfuséo cerebral em uma coorte latino-americana

The impact of age on mortality and disability in patients with

ischemic stroke who underwent cerebral reperfusion therapy: a

Brazilian cohort study

Short Title: Aging and morbimortality after stroke

Abstract

Introduction: The main driver for increased stroke prevalence is the aging
of the population; however, the best evidenced-based strategies for stroke
treatment and prevention are not always followed for older patients.
Therefore, the aim of this study was to verify the association between the
age of stroke patients who underwent cerebral reperfusion therapy and

mortality and functional disability at hospital discharge and 90 days after
14



stroke. Methods: This was a nonconcurrent, observational, longitudinal,
retrospective and prospective cohort study of participants who had been
diagnosed with ischemic stroke and undergone intravenous cerebral
reperfusion therapy or mechanical thrombectomy. The variable of interest
was patient age, which was categorized into four groups: (1) up to 59
years; (2) 60 to 69 years; (3) 70 to 79 years old; and (4) above 79 years.
The primary outcome was mortality at hospital discharge and 90 days after
stroke, and the secondary outcome was functional capacity at hospital
discharge and 90 days after stroke. Results: The oldest patients had the
most unfavorable outcomes, except for mortality rate, at hospital discharge
(mMRS>2; OR: 1.028; 95% CI 1.005 to 1.051; p=0.017; mRS>3; OR: 1.043,
95% CI 1.018 to 1.069; p=0.001) and 90 days after stroke (MRS>2; OR:
1.028; 95% CI 1.005 to 1.051; p=0.017; mRS>3; OR: 1.043, 95% CIl 1.018
to 1.069; p=0.001). Conclusion: Cerebral reperfusion was a viable
treatment for ischemic stroke in both elderly and very elderly patients, as it
did not increase mortality. However, it was observed that older individuals
had worse functional outcomes at hospital discharge and 90 days after

stroke.

Keywords: stroke; cerebral reperfusion; rtPA; thrombectomy; elderly

Introduction
Age is the main non modifiable risk factor for stroke!-?. With the
aging of the world population and the Latin American population, there
has been an increase in chronic diseases, including stroke, which causes
morbidity, mortality and disability34. Elderly stroke patients have higher
mortality and morbidity and worse functional recovery than younger
patients®.
Ischemic stroke is responsible for 80% of all cases®. In this
condition, there is a neurological deficit caused by obstruction of arterial
15



circulation due to a thrombus or embolus that causes hypoxia and
hypoglycemia, which leads to infarction of brain tissues’. Early
recanalization due to thrombolysis or thrombectomy associated with care
in stroke units is one of the main treatment strategies in the acute phase
of stroke; the faster and more effective cerebral reperfusion is, the
greater the chance of a good functional outcome?®?°.

Studies conducted by the National Health Survey (2013) revealed
that stroke mostly affects older people, and in Brazil, high stroke rates
occur in individuals older than 70 years'®. Most of the epidemiological
indicators (incidence, prevalence, mortality-to-incidence ratio, mortality,
disability-adjusted life years, years lost due to disability, and years of life
lost) of stroke in general or for either type of stroke were higher in elderly
individuals!?.

The literature suggests that with increasing age, evidence-based
guidelines for stroke care are less likely to be followed?. Many cohorts
describe the favorable results of treatment by thrombolysis or mechanical
thrombectomy worldwide!?*4, but reports in elderly patients are less
frequent, particularly in Latin American countries.

Therefore, the aim of this study was to verify the association
between the age of stroke patients who underwent thrombolysis and/or
mechanical thrombectomy and mortality and functional disability at hospital
discharge and up to 90 days after stroke. The main hypothesis of this
study is that older individuals who have undergone cerebral reperfusion
therapy will face no increase in mortality rate but will have worse functional

outcomes than individuals who have not undergone this therapy.

Methods
This study was approved by the Institutional Review Board and
followed the recommendations from STROBE (Strengthening the
Reporting of Observational studies in Epidemiology) 1°. All participants or
legal surrogates provided written consent.
16



Study design

This is a non concurrent, observational, longitudinal, retrospective
and prospective cohort study of participants who have been diagnosed
with ischemic stroke and undergone intravenous cerebral reperfusion

therapy or mechanical thrombectomy.

Setting

The data collection was carried out at the Botucatu Stroke Unit from
June 2012 to September 2020. Botucatu is a city in the southeastern
region of Brazil and is located 224.8 km (139.7 mi) from S&o Paulo, the
capital of the state of S&o Paulo. It has an estimated population of 148,130
(as of 2020) in an area of 1,482.64 km.

Participants

Eligibility criteria

The study included participants who suffered ischemic stroke that
was confirmed by neuroimaging, were > 18 years old, did not have a
history of stroke, and had undergone cerebral reperfusion therapy.
Participants were excluded if they presented other neurological diseases,
hemorrhagic stroke confirmed by CT or MRI scan or stroke mimics.

All patients were admitted to the stroke unit in the first 48 hours of
the ictus or were referred to the intensive care unit (ICU) in severe cases
or in cases of clinical instability that required intensive care support. After
admission, patients were followed up at the cerebrovascular disease
outpatient clinic at 90 days.

Variables

Independent variable

The variable of interest was the patient's age, which was

categorized into four groups: (1) up to 59 years; (2) from 60 to 69 years;
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(3) from 70 to 79 years; and (4) above 79 years.

Outcomes

Primary

The primary outcome was mortality at hospital discharge and 90
days after stroke.

Secondary

The secondary outcome was functional capacity at hospital
discharge and 90 days after stroke.

Confounders factors

The confounding variables assessed were sex, ethnicity, stroke
severity by the NIHSS scale at admission, presence of previous diabetes
and hypertension, smoking, blood pressure value at hospital admission,
value of serum creatinine, symptomatic hemorrhagic transformation, time
between stroke and arrival at the hospital and type of treatment
(thrombolysis alone or associated with mechanical thrombectomy).

Measurements

Patient information, including clinical data and laboratory test
results, was obtained by reviewing medical records. The National Institutes
of Health Stroke Scale (NHISS) ¢ and modified Rankin scale (mRS) 16
were evaluated at the time of hospital discharge and during outpatient
follow-up (90 days). Patients were classified according to the modified
Rankin scale: >2, > 3 (worse outcome) and equal to 6 (death) at two points
of follow-up: at hospital discharge (primary outcome) and at 90 days after

discharge (secondary outcome).

Statistical Analysis
The data are described as the mean * standard deviation. The

patients were divided into four age groups, which were compared by
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analysis of variance (variables with parametric distributions) or the Kruskal-
Walllis test (variables with nonparametric distributions) for non-categorical
data or by chi-square when appropriate. ROC curves were generated
using age as the independent variable and the modified Rankin scale as
the outcome (dependent variable) and categorized according to the
different cutoff values at hospital discharge and 90 days. The cutoff points
were determined by the highest sum of sensitivity and specificity (Youden
index).

The association of age with the primary outcome was assessed by
binary logistic regression. The odds ratio for this association was adjusted
for variables that differed between age groups with p <0.05. Thus, they
composed the multiple logistic regression analysis, taking the patient's
outcome as a dependent variable and the patient's age as an independent
variable. The presence of diabetes, previous mRS score and NIHSS score
were included in the model due to their strong association with stroke
outcomes. The associations were considered statistically significant if the
p-value was <0.05. Data analysis was performed using IBM SPSS

Statistics ® Version 21 software.

Results

During the study period, 3,161 patients were admitted to the stroke unit; of
these, 2,971 had experienced an ischemic stroke. A total of 2,659 were not
subjected to any type of cerebral reperfusion therapy, and 31 patients had
lost records, which resulted in 281 patients being included in the study
(Figure 1). Of the included patients, 235 underwent treatment by
thrombolysis alone, and 46 underwent mechanical thrombectomy (19
mechanical thrombectomy only and 27 mechanical thrombectomy
associated with intravenous thrombolysis). The eligibility rate for cerebral

reperfusion was 9.5%.
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Figure 1. Flowchart

The mean age of the total sample was 67+13.1 years, 89% of the
patients were white, and 57% were male; 76% had hypertension, 30% had

diabetes, 29% were active smokers, and 19% were previous smokers.
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Upon admission, the mean NIHSS score was 13 = 6.9, and the mean
values for systolic blood pressure (SBP) and diastolic blood pressure
(DBP) were 158 + 30.5 mmHg and 89 + 17.1 mmHg, respectively. During
hospitalization, the mean value of plasma creatinine was 1.1+0.71 mmHg,
and 17% presented symptomatic hemorrhagic transformation after
treatment. The average mRS at discharge was 3 = 2.2, and after 90 days,
it was 3 £ 2.1. The rate of death within 90 days after stroke was 18% (51
patients), with 14% (40 patients) during hospitalization. The mortality rate
according to age group was 13.16% for patients up to 59 years old,
12.34% for patients 60 to 69 years old, 14.06% for patients 70 to 79 years
old and 18.33% for patients above 79 years old.

Table 1 shows the demographic and clinical data according to age
groups. There was a statistically significant difference between the age
groups regarding the following characteristics: sex, hypertension, smoking,
SBP, time between stroke ictus and hospital arrival and frequency of
mechanical thrombectomy. Older people had a higher frequency of
females, had more hypertension, smoked less, had greater SBP at
admission, experienced less time between stroke ictus and hospital arrival,
and underwent mechanical thrombectomy less frequently than younger
people. The other characteristics studied were homogeneous between
groups. The modified Rankin score outcomes at discharge and at 90 days

also showed higher values in individuals > 79 years.

21



Table 1. Demographic and clinical data according age group

Age group
<60 60 — 69 70 -79 >79 P

Age (years) 51+7.3 65+2.8 74£2.6 85+4.0 -
Females (%) 43 30 41 62 0.002
Non-Caucasian (%) 17 9 9 7 0.179
NIHSS 14+7.5 1246.2 12+6.7 13£7.0 0.270
Diabetes (%) 24 28 36 32 0.442
Hypertension (%) 67 73 84 83 0.046
Smoke (%)

Active 36 36 23 17

Previous 25 19 16 13 0012
SBP (mmHg) 147+30.2 161+28.7 163+31 163+29.6 0.002
DBP (mm Hg) 87+19.5 90+15.8 91+16.7 87+15.8 0.366
Creatinine (mg/dL) 1.0+0.56 1.1+0.77 1.2 +0.88 1.1+0.38 0.343
Hemorrhagic (%) 25 12 13 17 0.141
TID (min)* 164+114.8 148+98.3 126+76.5 121+99.1 0.019
Thrombectomy (%0) 21 15 23 5 0.025
mRS¥

Discharge 2+1.9 2+2.1 3+2 3+1.9 0.003

90-days 2+1.9 242.1 3+2.1 3+2.0 0.002

NIHSS: National Institute of Health Stroke Scale; SBP: systolic blood pressure; DBP: diastolic

blood pressure; mRS: modified Rankin scale; TID: time ictus-door; ¥: Nonparametric test

Figure 2 shows the distribution of the mRS according to the age

group at hospital discharge and 90 days after stroke. In general, there was

an increase in the frequency of higher mRS values among the older age

groups but no increase in the mortality rate.
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Figure 2. Ages categorized in relation to the modified Rankin scale at
discharge and after 90 days

Figure 3 shows the age discriminatory power for the outcomes of
MRS >2, mRS> 3 and death (MRS = 6) at hospital discharge and after 90
days. Age presented statistically significant discriminatory power for the
disability outcomes both at hospital discharge and after 90 days. Age
predicted death only in 90 days. In general, the age of 74 years presented
the best cutoff point, with a low sensitivity (patients with the outcome were
below that age) but high specificity (among the patients who presented this

outcome, most were above that age).
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Figure 3. ROC curves showing the age discriminatory power for the
modified Rankin scale score outcomes> 2,> 3 and death (= 6) at hospital
discharge and after 90 days of 281 consecutive patients with ischemic
stroke and undergoing thrombolysis

When adjusting the age odds ratio in years for the association with
mortality and functional disability at discharge and 90 days after stroke, for
the confounding variables sex, previous MRS score, hypertension,
diabetes, smoking, mechanical thrombectomy, onset stroke time to
hospital arrival and NIHSS score (Table 2), the oldest patients were those
with the most unfavorable outcomes, except for mortality rate, at hospital
discharge (MRS>2; OR: 1.028; 95% CI 1.005 to 1.051; p=0.017; mRS>3;
OR: 1.043, 95% CI 1.018 to 1.069; p=0.001) and 90 days after stroke
(mMRS>2; OR: 1.028; 95% CI 1.005 to 1.051; p=0.017; mRS>3; OR: 1.043,
95% CI 1.018 to 1.069; p=0.001).
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Table 2. Analysis of binary logistic regression considering age in years as
the variable of interest and mRS> 2, mRS> 3 and death (MRS = 6) at
hospital discharge and 90 days after stroke as the outcome variables.

mRS OR Cl 95% p
Inferior  Superior

Hospital discharge

>2 1.028 1.005 1.051 0.017

>3 1.043 1.018 1.069 0.001

Death 1.016 0.983 1.050 0.340
90 days

>2 1.028 1.005 1.051 0.017

>3 1.043 1.018 1.069 0.001

Death 1.030 0.999 1.061 0.055

OR: odds ratio adjusted by sex, hypertension, diabetes, time ictus-door, prior mRS,
NIHSS and thrombectomy

Discussion

Older people had more hypertension, smoked less, had a greater
SBP at admission, experienced less time between stroke ictus and hospital
arrival and underwent mechanical thrombectomy less frequently than
younger individuals. In the adjusted analysis, those in the older age groups
had higher mRS scores and worse outcomes than the other age groups,
with 74 years being the best cutoff, except for the mortality rate.

Fast and adequate treatment in the acute phase of stroke reduces
complications, disability and death in the long term?'’. Elderly individuals
are more likely to have stroke with greater neurological severity!®. Santana
et al. (2018) observed high disability, mainly in individuals above 70
years'!. In this study, we observed high mRS scores at hospital discharge
and 90 days after stroke in elderly individuals, although there was no
increase in mortality rate between age groups.

Nagaraja et al. (2020) showed that oldest old patients who received
t-PA alone or MT alone had remarkably worse outcomes for in-hospital
mortality and discharge to home than young adults'®. However, in a
systematic review, the authors showed that participants aged over 80

years benefited equally from those aged under 80 years, particularly if
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treated within 3 hours from stroke onset?®?!, and Eira et al. (2018)
concluded that elderly patients should not be denied IVT in the later time

However, the rate of thrombolysis in this study was approximately
10%, which is a low rate compared to that found in American and
European cohorts but is greater than that in other Latin American cohorts
due to a lack of public health organizations and campaigns to improve
public education?. In addition, only 5% of patients aged 80 and over
underwent mechanical thrombectomy. These factors may also have been
determinants for worsening the outcome in elderly individuals.

Some conditions could be associated with worse outcomes in
elderly stroke patients. Some authors highlight that the patients who arrive
at the hospital earlier are the most severe, and due to their alarming
clinical condition, they tend to have access to the hospital service faster?*
25, In this cohort, elderly individuals had less time between the onset of
stroke symptoms and arrival at the hospital, which may indicate greater
clinical severity.

Another important factor was that 76% of the individuals had
hypertension and greater SBP at hospital admission, demonstrating the
high prevalence of this main risk factor in the studied population?6. The
brain is one of the main target organs affected by hypertension?”: 28, High
blood pressure (BP) is associated with worse clinical outcomes in the
setting of acute ischemic stroke?®. Emerging evidence suggests that
hypertension may also play an important role in the development of
cognitive decline and vascular dementia after stroke®°, and the favorable
outcome rate was the highest at low SBP values and lowest at high SBP
values in the acute phase of stroke?°,

In addition to the above-mentioned conditions, chronic diseases had
a strong influence on the functional capacity of elderly individuals3:. We
must highlight that the aging of the Brazilian population is different when

compared to the population of high-income country, because the elderly
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has a high number of comorbidities (risk factors) and have difficulty
controlling risk factors at the optimal level.

We acknowledge limitations to our study. First, this is a unicentric
and retrospective cohort study based on electronic medical charts.
Second, the ASPECTS were not scored at admission, and no modality of
neuroimaging was performed to verify the recanalization rate. Third, we did
not have a cohort of non-thrombolyzed patients for comparison between
groups; finally, frailty was not evaluated in the elderly patients, and this
may have been an important contributor to the oldest old patients having
worse outcomes. Despite these limitations, electronic medical records
were a good source of information that allowed for adequate data retrieval
in 90% of patients. On the other hand, it is noteworthy that only stroke
patients treated with some type of thrombolysis were studied, which is less
frequent in the literature, particularly among Latin Americans.

In recent years, treatment with cerebral reperfusion in acute stroke
has been the gold standard treatment in some cases. Regarding the risk
and benefit balance between elderly and very elderly people with stroke, in
relation to cerebral reperfusion, this issue has not yet been fully resolved.
The data in the present study show a less favorable evolution among
elderly people undergoing reperfusion but no increase in mortality rates.

Sobolewski et al. (2020) suggested that patients aged =280 may be
safely treated with cerebral reperfusion in routine practice®2. The results of
this Latin American cohort study also reaffirm the benefits of thrombolytic
therapy for stroke patients in this age group. Age is an independent risk
factor for disabilities; however, the mortality rate of the elderly patients was
more related to comorbidities and not to age per se. Cerebral reperfusion
in elderly stroke patients proved to be safe in this study. For patients above
that age, the indication criteria should be evaluated more rigorously, but
the results are mostly favorable.
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Conclusion

Cerebral reperfusion was a viable treatment for ischemic stroke in
both elderly and very elderly patients, as it did not increase mortality.
However, it was observed that older individuals had worse functional

outcomes at hospital discharge and 90 days after stroke.
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No segundo trabalho foram analisados todos os pacientes incluidos
na pesquisa (291), internados de junho de 2012 a dezembro de 2020,
separados em 3 grupos em relacdo a terapia de reperfusdo utilizada no
tratamento dos mesmos. Avaliando assim a incapacidade e o6bito dos
grupos apos os tratamentos, na alta e em até 90 dias do evento.

Dos 291 pacientes incluidos, 241 foram submetidos ao tratamento
por IV exclusiva, 21 realizaram IA pura e 29 pacientes realizaram
trombolise endovenosa associada com trombectomia mecénica.

A classificacdo da etiologia do AVCI foi realizada através dos
aspectos clinicos e, em seguida, depois de analisar os resultados dos
exames complementares pelo Trial of Org 10172 in Acute Stroke
Treatment (TOAST) (Anexo 4). Dos 241 pacientes que realizaram
trombdlise endovenosa: 49 eram cardioembdlico; 39 grandes vasos; 11
pequenos vasos, 139 indeterminados e 3 outras causas. Dos 21 pacientes
realizaram trombectomia mecanica: 4 eram cardioembdlicos; 6 grandes
vasos; 8 indeterminado e 3 outras causas. E dos 29 pacientes para
realizaram o tratamento combinado: 5 eram cardioembdlico; 10 grandes

vasos e 14 indeterminado. Dados ndo demonstrados no artigo.

3.2 Paper 2- Avaliacéo das Terapias de Revascularizagdo no Acidente
Vascular Cerebral Isquémico realizadas no Hospital das Clinicas da
Faculdade de Medicina de Botucatu - Unesp

Clinical factors associated with mortality and functional incapacity
after cerebral reperfusion therapy in acute ischemic stroke: a

historical cohort study in Botucatu, Brazil

Running title: Mortality and functional incapacity after cerebral reperfusion

therapy in stroke patients
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Abstract

Background: Cerebral reperfusion therapy is indicated for the treatment of
the acute phase of stroke. However, the outcomes of this therapy need to
be better described in middle- and low-income countries. Objective: This
study aimed to evaluate the clinical and functional outcomes of cerebral
reperfusion therapy during hospitalization and 3 months after therapy in
patients with ischemic stroke. Methods: This is a cohort study in a
comprehensive stroke unit center of Botucatu Medical School. There were
included ischemic stroke patients treated with cerebral reperfusion therapy
including intravenous thrombolysis (IVT), mechanical thrombectomy (MT),
and IVT with MT. The primary outcomes were death and disability,
assessed using the modified Rankin scale (mRS), as well as stroke
severity, and assessed using the National Institutes of Health Stroke Scale
(NIHSS), after intervention and 90 days after ictus. The association
between the type of treatment and the primary outcome was assessed
using binary logistic regression after adjusting for confounding variables. In
addition, receiver operating characteristic (ROC) curves were generated to
identify the cutoff point of the NIHSS score that could best discriminate the
MRS score in all types of treatments. The level of significance was set at
p<0.05 for all analyses. Results: IVT with MT increased the incidence of
death (RC: 5.192; 95% confidence interval [Cl]: 2.069-13.027; p = 0.000)
and disability within 90 days (RC, 3.530; 95% CI: 1.376-9.055; p = 0.009).
There was an increase in NIHSS score in the IVT with MT group. ROC
curves showed that an increase or decrease of 2.5 points in the NIHSS
score was associated with severe disability or death after treatment.
Conclusion: Worse outcomes were highly sensitive and specified with a
2.5-point NIHSS score variation after intervention. The clinical criteria of
patient selection for IV with MT should be established.
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Keywords: stroke; cerebral reperfusion; mortality rate; disability;
intravenous thrombolysis; mechanical thrombectomy; endovascular

therapy

Key Points

Question: What clinical factors are associated with mortality and
functional incapacity after cerebral reperfusion therapy in acute ischemic
stroke?

Findings: Variation of 2.5 points in the NIHSS score after IVT was
associated with severe disability or death after MT treatment.

Meaning: There must be a more rigorous and careful selection of patients
who would undergo MT after IVT

Introduction

Cerebral reperfusion therapy is indicated for strokes of ischemic
origin, which account for 80% of all strokes (1). However, there is an
optimal time for such interventions to minimize damage to the central
nervous system and increase the chance of better outcomes (2-3). Early
recanalization is probably the main factor for a favorable evolution after
ischemic stroke; the faster and more effective the recanalization, the
greater the chance of better clinical and neurological evolution (4).

Several studies have shown the benefits of thrombolysis with tissue-
type plasminogen activator (t-PA) in acute stroke (5-11). Currently, the
advantages of combined therapy with intravenous (IV) t-PA along with
other modalities of cerebral reperfusion, such as intra-arterial
recanalization, are being evaluated. This type of combination strategy has
shown good long-term outcomes in previous studies (12-13). In addition,
the use of mechanical thrombectomy (MT), which is effective emergency
revascularization, has gained clinical evidence (14-15). It is possible to

extend the therapeutic window of MT within 8 h after the onset of stroke
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symptoms in conjunction with standard care, resulting in better functional
outcomes at 90 days after stroke than standard care alone (16).

Thus, cerebral reperfusion therapy is highly indicated for the
treatment of the acute phase of stroke. However, the benefits of this
therapy are poorly understood in low- and middle-income countries
(LMICs) due to lack of cases treated with this therapy in these countries. A
meta-analysis reported the rates of t-PA use as 19% and 33% in LMICs
and upper middle-income countries, respectively, compared t050% in high-
income countries (17). In Latin America, thrombolysis was used in<1% of
the population despite being available throughout the region (18).
Endovascular therapy is not reimbursed in the Brazilian public healthcare
system (19). It's estimated that 10 percent of patients with acute ischemic
stroke have a proximal large artery occlusion in the anterior circulation and
present early enough to qualify for mechanical thrombectomy within 6
hours (20), while approximately 9 percent of patients presenting in the 6 to
24 hour time window may qualify for mechanical thrombectomy (21-22).

An important limitation of cerebral reperfusion therapy is the need
for controlled settings, which is an important inclusion criterion for studies
involving this therapy. Such a situation has fostered an important problem-
gap-hook. Ideally, this treatment should be further explored in academic
teaching hospitals and in community-based medical centers. Therefore,
this study aimed to evaluate the clinical and functional outcomes of
cerebral reperfusion therapy during hospitalization and 3 months after

therapy in patients with ischemic stroke in Brazil.

Methods
Study design, setting and participants

This was a retrospective Brazilian cohort study. All patients were
treated in the acute phase at a comprehensive stroke unit center of

Botucatu Medical School. After hospitalization, patients were followed up
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for 90 days at the outpatient clinic between June 2012 and December
2020. Data on all patients were collected from the semi-automatic stroke
databank extracted from electronic medical records.

The study cohort included stroke patients diagnosed by clinical
examination and neuroimaging examinations including computed
tomography (CT), angiotomography, and/or magnetic resonance imaging
(MRI). Patients were treated with cerebral reperfusion therapy for up to 8 h
of ictus. All patients were admitted through emergency mobile assistance
services. The exclusion criteria were age <18 vyears, incidence of
hemorrhagic stroke, stroke mimics, and participation in a previous or

ongoing trial study.

Variables and data measurement

The variable of interest in the study was the type of treatment
received by the patient, including IV thrombolysis (IVT) alone, MT alone,
and IVT with thrombectomy. Patients were treated with standard IV dose
(0.9mg/kg) and maximum total dose (90mg) of rtPA, alteplase
(Actilyse®),10% bolus, maximum bolus dose of 9mg, and infusion of the
remainder of the total dose over 60 min (23). MT was performed using the
Solitaire flow-restoration (FR) stent retriever or the Penumbra aspiration
system (24). Either device or both devices were chosen according to the
discretion of the intervening neuroradiologist.

The primary outcomes were death and disability, assessed using
the modified Rankin scale (mRS) (25), as well as stroke severity, and
assessed using the National Institutes of Health Stroke Scale Score
(NIHSS) (25), after intervention and 90 days after ictus. The possible
confounding variables evaluated were age, sex, ethnicity, previous history
of diabetes and hypertension, smoking, symptom-to-door time, and door-
to-treatment time, blood pressure at hospital admission, serum creatinine

level, NIHSS score at admission and after thrombolysis, Alberta stroke
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program early CT score (ASPECTS) (26), symptomatic hemorrhagic
transformation according to the European Cooperative Acute Stroke Study
(ECASS) criteria (27), Thrombolysis in Cerebral Infarction (TICI) score with
aim to grade technical results of recanalizing therapies in acute ischemic
stroke. Successful recanalization was defined as TICI of 2b (50 to 99%
reperfusion) or 3 (complete reperfusion), decompression craniectomy,
death on admission, and death and disability within 90 days of stroke.

All data were obtained through review of patient medical records to

obtain clinical and neurological data.

Statistical methods

Non-categorical data are presented as mean * standard deviation
(SD). The patients were divided according to the type of treatment into
three groups (isolated IVT, isolated MT, and IVT with MT). Non-categorical
data were compared between groups using analysis of variance
(parametric distribution variables) or the Kruskal-Wallis test (non-
parametric distribution variables), and categorical variables were
compared between groups using thechi-square test. Receivers operating
characteristic (ROC) curves were generated; the variable of interest was
the NIHSS score at admission and the NIHSS score variation immediately
after treatment, and the outcome variable was the mRS score at all
possible cutoff points. The cutoff points of the NIHSS score or the NIHSS
score variation that could best discriminate the mRS score were
determined by the highest sum of sensitivity and specificity (best Youden
index).

The correlation between the type of treatment and the primary
outcome was assessed using binary logistic regression. The odds ratio for
this correlation was adjusted for variables that differed between the
different treatment groups (p<0.05). Thus, multiple logistic regression

analysis was performed, using the outcome as the dependent variable and
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the type of treatment as the variable of interest. An automatic backward
stepwise variable exclusion method was used. The level significance was
set at p<0.05 for all analyses. Data analysis was performed using IBM
SPSS Statistics ® Version 21 software.

Results

The flowchart of the patients included in the study is described in
Figure 4. Of the 291 patients who underwent cerebral reperfusion therapy,
241 patients underwent only IVT, 21 patients underwent MT, and 29
patients underwent IVT with MT. The eligibility rate for cerebral reperfusion
in was 9.46%.
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Table 1 shows the patients’ demographic and clinical

data

according to the type of treatment performed. The IVT alone group in
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comparison with other groups had a higher proportion of elderly individuals
caucasians, patients with lower post-treatment NIHSS scores, higher
ASPECTS, shorter symptom-to-door time and door-to-treatment time,
lower rate of symptomatic hemorrhage and surgical treatment. The IVT
alone group also had lower death rates and prevalence of disability at
hospitalization after 90 days of ictus. Successful recanalization (score 2b
and 3) immediately after thrombectomy was 76.2% in MT group and 72.4%
in IVT with MT.
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Table 1. Demographic and clinical data according to the type of treatment

VT MT IVT + MT
(n=241) (n=21) (n=29) P
Age (years) 68 £12.8 61+15.4 65+12.9 0.037
Females (%) 133 (55.0) 10 (48.0) 21 (72.0) 0.171
White (%) 217 (90.0) 15 (71.0) 25 (86.0) 0.031
NIHSS at admission 124 +6.8 135+73 144+6.8 0.32
NIHSS after IVT 8.8+6.6 - 17.8+£6.2 <0.001
Diabetes Mellitus (%) 68 (28.0) 8 (38.0) 11 (38.0) 0.436
Hypertension (%) 185 (77.0) 15 (71.0) 20 (69.0) 0.616
Non-smoker (%) 123 (51.0) 9 (43.0) 17 (59.0) 0.604
SBP at admission (mm Hg) 159 +29.6 146 + 40.5 153+29.1 0.098
DBP at admission (mm Hg) 90+ 16.4 83+18.1 86 £19.3 0.134
Serum creatinine (mg/dl) 1.1+£07 0.9+0.3 1.0+0.3 0.259
ASPECTS 8.8+13 73+15 8.0x£1.8 <0.001
Symptom -to-door time
135+ 90 218 + 165 141 £ 105 0.001

(min)*
Door-to-treatment time
(min)® 61 + 44 246 + 171 222 +111 <0.001
ECASS (%)

0 185 (76.8) 12 (57.1) 18 (62.1)

1 8 (3.32) 1(4.8) 3(10.3)

2 14 (5.81) 3(14.3) 0(0.0) 0.019

3 25 (10.4) 5 (23.8) 4 (13.8)

4 9 (3.67) 0(0.0) 4(13.8)
Hemorrhagic (%) 56 (23.0) 8 (38.0) 11 (38.0) 0.114
Hemicraniectomy 5(2.1) 3(14.3) 6 (20.7) <0.001
Death in Hospitalization 29 (12.0) 2 (9.5) 11 (37.9) 0.001
Death at 90 days 36 (14.9) 4 (19.0) 14 (48.3) <0.001
mRS >2 at 90 days” (%) 35/203 (17) 7/17 (41) 6/15 (40) 0.014

IVT, intravenous thrombolysis; MT, mechanical thrombectomy; NIHSS, National
Institute of Health Stroke Scale; SBP, systolic blood pressure; DBP, diastolic
blood pressure; ASPECTS, Alberta stroke program early computed tomography
score; ECASS, European Cooperative Acute Stroke Study

¥ non-parametric test

" only survivors
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The incidence of death within 90 days after correction for age, the
ASPECTS, and the ECASS criteria was increased by five times in patients
who underwent IVT with MT (RC: 5.192; 95% CI 2.069-13.027; p = 0.000;
Table 2).

Table 2. Multiple logistic regression analysis evaluating the outcome of
death at 90 days after discharge according to the three types of treatments

Variables OR Cl 95% p
IVT (Ref)
MT 0.971 0.190 4956 0.972
IVT + MT 5.264 2.084 13.294 0.000
Age (in years) 1.042 1.013 1.072  0.004

Ictus-door time (in min) ~ 1.001 0.996 1.006 0.740
Door-treatment time (in 1001 0998 1004 0.490

min)

Step 1 SBP at admission 0.998 0.987 1.009 0.714
NIHSS at admission 1.000 0.952 1.050 0.993
ASPECTS 0.743 0.598 0.924  0.007
ECASS 0 (Ref)

ECASS 1 0.585 0.087 3.929 0.581
ECASS 2 1.275 0.317 5138 0.732
ECASS 3 1.552 0.606 3.979 0.360
ECASS 4 6.266 1.738 22592 0.005
IVT (Ref)

MT 1.276 0.364 4469 0.703
IVT + MT 5.192 2.069 13.027 0.000
Age (in years) 1.039 1.011 1.067  0.006

Step 5 ASPECTS 0.747 0.603 0.925 0.007
ECASS 0 (Ref)

ECASS 1 0.556 0.086 3.601 0.538
ECASS 2 1.177 0.298 4649 0.816
ECASS 3 1.515 0.598 3.838 0.381
ECASS 4 6.579 1.856  23.328 0.004

OR: odds ratio; IC: confidence interval; IVT, intravenous thrombolysis; MT,
mechanical thrombectomy; NIHSS, National Institute of Health Stroke Scale;
SBP, systolic blood pressure; DBP, diastolic blood pressure; ASPECTS, Alberta
stroke program early computed tomography score; ECASS, European
Cooperative Acute Stroke Study

In addition, the prevalence of disability within 90 days after

correction for age, the ASPECTS, and the ECASS criteria was increase by
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three times in patients who underwent IVT with MT (RC: 3.530; 95% CI
1.376-9.055; p = 0.009; Table 3).
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Table 3. Multiple logistic regression analysis evaluating the outcome of
moderate disability (modified Rankin scale score 23) 90 days after

discharge according to the three types of treatments

Variables OR Cl 95% P

IVT (Ref)

MT 1.548 0.431 5.558 0.503
IVT + MT 3.515 1.367 9.039 0.009
Age (in years) 1.035 1.014 1.058 0.001
Ictus-door time (in min) 1.001  0.997 1.005 0.545
Door-treatment time (in  1.000  0.997 1.003 0.949
min)

Step1 SBP at admission 1.000 0.991 1.008 0.925
NIHSS at admission 0.998 0.961 1.037 0.913
ASPECTS 0.763 0.632 0.921 0.005
ECASS 0 (Ref)

ECASS 1 0.266  0.055 1.282 0.099
ECASS 2 1.032 0.352 3.021 0.955
ECASS 3 2.538 1.087 5.930 0.031
ECASS 4 5619 1138 27.731 0.034
IVT (Ref)

MT 1.938 0.707 5.317 0.199
IVT + MT 3.530 1.376 9.055 0.009
Age (in years) 1.035 1.014 1.056 0.001

Step 5 ASPECTS 0.765 0.635 0.921 0.005
ECASS 0 (Ref)

ECASS 1 0.263 0.056 1.247 0.093
ECASS 2 1.034 0.358 2.991 0.951
ECASS 3 2.549 1.104  5.884 0.028
ECASS 4 5.427 1.126  26.154 0.035

OR: odds ratio; IC: confidence interval; IVT, intravenous thrombolysis; MT,
mechanical thrombectomy; NIHSS, National Institute of Health Stroke Scale;

SBP, systolic blood pressure; DBP, diastolic blood pressure; ASPECTS, Alberta

44



stroke program early computed tomography score; ECASS, European
Cooperative Acute Stroke Study.

Figure 2 shows the variation in the NIHSS score in the IVT with MT
group. The initial mean value of NIHSS was 14.4 £ 6.85, but it increased to
17.8 £ 6.36 after the completion of IVT (p = 0.045) and then returned close
to the initial value (15.9 = 6.36) (p = 0.152). There was no significant
difference between the initial NIHSS score and the values after MT (p =
0.989).

p=0.989
p=0.045 p=0.152
30
25
v
W —
I a
= 14.4+6.85 15:926.36
= L __|
10
L 17.8+6.36
5
a
Postintravenous Post thrombectomy
Early thrombolysis mechanics

Figure 2. NIHSS score variation after treatments

Figure 3 shows the ROC curves of NIHSS scores after IVT and after
MT compared to the mRS scores. For patients in whom the NIHSS score
increased or decreased by 2.5 points, the sensitivity was 0.74 and the
specificity was 0.65, indicating severe disability or death in these patients
(mRS score, 5 or 6).
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Figure 3. ROC curve of NIHSS scores variation after IVT and after MT to
predict the mRS scores 5 or 6 at 90 days

Discussion

The study results demonstrated that IVT with MT increased the risk
of death and disability in patients within 90 days after ictus. Worse
outcomes were highly sensitive and specified with a 2.5-point NIHSS score
variation after intervention. However, regardless of the type of treatment,
the ASPECTS were a protective factor, and the presence of symptomatic
hemorrhagic transformation increased the chance of death in patients who
underwent MT alone.

The IVT alone grouped lower NIHSS score, higher ASPECTS, lower
rate of symptomatic hemorrhagic and surgical treatment, and better
outcome at 90 days. The MT alone group had a higher NIHSS score, but

the benefits were maintained at 90 days. In the IVT with MT group, the
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stroke severity after MT was very high, and the patients had a higher rate
of symptomatic hemorrhage. In a small Brazilian cohort, a higher rate of
functional independence was observed in patients treated with intra-arterial
thrombolysis plus IVT than in patients treated with IVT alone (28). The
DEVT randomized clinical trial showed that among patients with ischemic
stroke within 4.5 h from onset, MT alone, compared with IV alteplase
followed by MT, met the prespecified statistical threshold for non-inferiority
for the outcome of 90-day functional independence (29). Our study has
provided a detailed overview of the treatments, mortality rate,
complications, and functional outcomes of stroke in LMICs. Limited studies
have been conducted in a real-world hospital environment in LMICs in this
aspect.

Access to catheters in developing countries is limited. In everyday
practice, the main drawback of MT is the irregular supply of catheters and
materials (either due to a shortage of funding or inadequate stock
logistics). Moreover, devices for neurointerventional procedures are
acquired through an auction process, in which cheaper devices are more
easily acquired and may not be the best (30). Despite this, our study
reported a higher rate of acceptability for cerebral reperfusion therapy than
other studies in Latin America (31-32) due to the integration between
stroke units and emergency pre-hospital services and the availability of a
semi-automatic stroke databank. However, the eligibility of patients for MT
should be better discussed in terms of stroke severity and other clinical
aspects.

Another important factor observed in this study was that the stroke
severity of patients who underwent MT after IVT was a determining factor
for worst outcomes in this group. There must be a more rigorous and
careful selection of patients who would undergo MT after IVT. In LMICs,
stroke is more severe due to several risk factors, including high tobacco

usage (33-34); greater prevalence of diabetes mellitus, hypertension,
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cardiovascular diseases, dyslipidemia, and obesity (35); lower prevalence
of atrial fibrillation (36-37); and a higher mortality rate (38). It is unclear
whether current healthcare systems in most LMICs are well equipped to
deal with this enormous burden of stroke.

Recently, a randomized clinical trial (resilient trial) was performed to
evaluate the safety and efficacy of MT in the public health system of Brazil;
the authors concluded that endovascular treatment within 8 h after the
onset of stroke symptoms in conjunction with standard care resulted in
better functional outcomes at 90 days after stroke than standard care
alone. However, it should be noted that this positive result of endovascular
treatment was achieved due to the excellent selection of patients for MT—
patients with an ASPECTS of <6 on CT or <5 on MRI and complete
absence of leptomeningeal collaterals on CT angiography. In addition,
patients had to have a baseline infarct volume of <70 ml, a ratio of volume
of ischemic tissue to baseline infarct volume of =21.8 ml, and an absolute
volume of potentially reversible ischemia (penumbra) of 215 ml (19). There
is a gap in stroke care in Brazilian public health; however, the resilient
study brought expectations of a better health service, cost-effectiveness,
and improved care in LMICs.

However, the patients indicated for MT were considered according
to the severity of the stroke, assessed using the NHISS, and therefore, the
individuals had worse neurological conditions. Based on these findings, we
believe that other selection criteria should be considered for the indication
of MT, such as the ASPECTS, collateral circulation analysis, and CT
perfusion to assess the ischemic core (39-40). This was a real-life study
and not a controlled trial. We could have benefited a smaller proportion of
patients treated with a lower rate of complications (hemorrhagic
transformation) and death.

These procedural efficiency metrics are known to vary with various

factors, amongst which operator's previous endovascular experience as
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well as center annual procedural volume (41). Among the cerebral
intervention limitations is a high level of procedural skills required from the
operator and the discomfort of performing such a procedure. The reasons
the operator less prefers this approach include the training requirement,
technical limitations associated with catheter technology, discomfort
related to the laboratory staff or setup, apparently lengthy duration of the
method, and procedural discomfort (42). However, consistent learning and
the experience of performing around 30-50 radial interventions can
improve the skills of interventionalists, enhancing their efficiency and level
of comfort with this procedure (43-44). Our center features a specialized
interventional neuroradiologist with many years of experience; however,
the intervention laboratory is inserted in a teaching hospital with the aim of
teaching students and residents in neurology. We also have the technical
limitation of the material provided by the public health system, but in recent
years there has been great learning by the team in this procedure.

We acknowledge the limitations of our study. First, this was a
retrospective, small cohort study. Second, this study included
aconvenience sample, and our service was in a constant learning curve for
being a university hospital. Third, the number of patients treated with the
thrombectomy modality was smaller than that of patients treated with other
cerebral reperfusion modalities. Four, there was not used Collateral and
Perfusion imaging information for better patient selection. The CT
perfusion was not disponible in many periods of the retrospective study
due to techniques failures.

The strengths of this study included the longitudinal design and the
large sample size in the IVT group, and all patients were assessed with a
comprehensive neurological assessment. We believe that strategies to
improve stroke care, which have been successfully implemented in high-
income countries, may be useful for adaptation and implementation in

LMIC settings to improve overall therapeutic outcomes. Our study does not
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emphasize on the effectiveness of cerebral reperfusion therapies, but it
emphasizes on clinical predictors that might interfere with the neurological

evolution of individuals who have undergone such therapies.

Conclusion

There are several clinical factors associated with mortality and
functional incapacity secondary to cerebral reperfusion therapy in patients
with stroke in LMICs, such as a 2.5-point NIHSS score variation after
intervention. It would be desirable to incorporate more clinical and imaging
criteria for selection of patients for endovascular treatment, such as the
ASPECTS, collateral circulation analysis, and CT perfusion to assess the
ischemic core.

We believe that our study demonstrated the continued value of early
intravenous therapy. This component has a large percentage of the
population studied and the conclusions derived for MT and MT plus IVT
are influenced by many variables that include a small population size,
availability of equipment, operator experience and selecting for patients
with a higher NIHSS score.
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4. Discussao

No HC-FMB o tratamento de reperfusdo cerebral no AVCi foi
instituido desde maio de 2008, observa-se uma crescente evolucdo na
realizagcédo dos procedimentos com o passar dos anos.

Apés o tratamento de reperfusdo, 0s pacientes que nao
apresentam complicacdo, permanecem na U-AVC. Essa unidade é
definida em Portaria como um local de cuidados clinicos multiprofissional,
dando continuidade ao tratamento da fase aguda, reabilitacdo precoce e
investigacao etioldégica completa (18).

Os resultados do estudo demonstraram que 76% dos pacientes
apresentavam hipertensdo arterial (HA) prévia, e pressao arterial sistolica
(PAS) na admisséo hospitalar elevada, sendo os idosos o0s que
apresentaram em maior numero essas condi¢cbes, demonstrando a alta
prevaléncia desse principal fator de risco na populacéo estudada (19).

O cérebro € um dos principais oOrgaos-alvo afetados pela
hipertensdo (20-21). Esse fator estd associado a piores desfechos clinicos
no de AVCi agudo (22). Evidéncias emergentes sugerem que a HA
também pode desempenhar um papel importante no desenvolvimento de
declinio cognitivo e deméncia vascular apos AVC (23).

Além das condi¢cdes acima mencionadas, as doencas cronicas
tiveram forte influéncia na capacidade funcional dos idosos (24). ldosos
tém maior probabilidade de apresentar AVC com maior gravidade
neuroldgica (25). Santana et al. (2018) observaram elevada incapacidade,
principalmente em individuos acima de 70 anos (26).

Neste estudo, observamos altos valores da escala de Rankin na
alta hospitalar e 90 dias apés o AVCi, embora nao tenha havido aumento
da mortalidade entre as faixas etarias. Na analise ajustada, aqueles nas
faixas etarias mais velhas tiveram valores de Rankin mais elevados,

sendo 74 anos o melhor ponto de corte, exceto para a taxa de
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mortalidade. Devemos destacar que o envelhecimento da populacéo
brasileira é diferente quando comparado ao da populacdo de paises de
alta renda, pois os idosos apresentam elevado numero de comorbidades
(fatores de risco) e tém dificuldade em controlar os fatores de risco em
nivel ideal.

Alguns autores destacam que 0s pacientes que chegam mais
cedo ao hospital sdo os mais graves e, devido ao seu quadro clinico
alarmante, tendem a ter acesso ao servico hospitalar mais rapidamente
(27-28). Nesta coorte os idosos chegaram mais rapido ao hospital apds o
ictus, o que pode indicar maior gravidade clinica, e foram submetidos a
trombectomia mecénica com menos frequéncia do que os individuos mais
jovens. O tratamento rapido e adequado na fase aguda do AVC reduz
complicac@es, incapacidade e morte em longo prazo (29).

Nos ultimos anos, o tratamento com reperfuséo cerebral no AVCi
agudo tem sido o tratamento padrao ouro em alguns casos. Em relacéo ao
risco-beneficio, entre idosos e muito idosos com AVCi, serem submetidos
a reperfusdo cerebral, ainda é uma questdo que ndo foi totalmente
resolvida.

Nagaraja et al. (2020) mostrou que os pacientes mais velhos que
receberam rt-PA sozinho ou realizam tratamento IA isolado, tiveram
resultados notavelmente piores para mortalidade intra-hospitalar e alta
para casa, do que adultos jovens (31). No entanto, em uma revisao
sistematica, 0s autores mostraram que participantes com mais de 80 anos
se beneficiaram igualmente daqueles com menos de 80 anos,
principalmente se tratados dentro de 3 horas do inicio do AVCi (32-33) e
Eira et al. (2018) concluiram que os pacientes idosos ndo devem ser
negado trombdlise IV no tempo posterior.

Ja a taxa de trombdlise neste estudo foi de aproximadamente
10%, que é uma taxa baixa em comparagcdo com a encontrada nas

coortes americana e europeia, mas € maior do que em outras coortes
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latino-americanas, devido a falta de organizacbes de saude publica e
campanhas para melhorar educacéo publica em alguns paises (35). Além
disso, apenas 5% dos pacientes com 80 anos ou mais foram submetidos a
trombectomia mecéanica. Esses fatores também podem ter sido
determinantes para a piora do desfecho em idosos.

Os dados do presente estudo mostram uma evolucdo menos
favoravel entre os idosos submetidos a reperfusdo, mas sem aumento nas
taxas de mortalidade.

Sobolewski et al. (2020) sugeriram que pacientes com idade =80
anos podem ser tratados com seguranca com reperfusdo cerebral na
pratica de rotina. Os resultados deste estudo de coorte latino-americano
também reafirmam os beneficios da terapia trombolitica para pacientes
com AVCi nessa faixa etaria. A idade € um fator de risco independente
para deficiéncias; entretanto, a taxa de mortalidade dos pacientes idosos
estava mais relacionada as comorbidades e ndo a idade em si. A
reperfusdo cerebral em pacientes idosos com AVCi mostrou-se segura
neste estudo. Para pacientes acima dessa idade, os critérios de indicacéo
devem ser avaliados com maior rigor, mas os resultados sdo em sua
maioria favoraveis.

A associagéo do tratamento IV com IA aumentou o risco de morte
e incapacidade em pacientes dentro de 90 dias apdés o ictus,
independente da idade. Os piores resultados foram altamente sensiveis e
especificados com uma variacdo de pontuacdo NIHSS de 2,5 pontos ap6s
a intervencao. Porém, independente do tipo de tratamento, o ASPECTS
foi um fator protetor, e a presenca de transformacdo hemorragica
sintomatica aumentou a chance de 6bito em pacientes que realizaram 1A
isoladamente.

A reperfusdo IV sozinha agrupou uma pontuacdo NIHSS mais
baixa, ASPECTS mais elevados, menor taxa de transformacéo

hemorragica sintomatica e melhor resultado em 90 dias. O grupo de IA
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isolado, teve uma pontuacdo NIHSS mais alta, mas os beneficios foram
mantidos em 90 dias. No grupo IV com associacdo do IA, a gravidade do
AVCi ap6s IA foi muito alta, e os pacientes tiveram uma taxa maior de
hemorragia sintomatica. Em uma pequena coorte brasileira, uma taxa
maior de independéncia funcional foi observada em pacientes tratados
com terapia combinada (IV apds 1A), do que em pacientes tratados
apenas com IV (37).

Um ensaio clinico randomizado mostrou que entre 0s pacientes
com AVCi tratados dentro de 4,5 horas do inicio, o IA isolado, em
comparacao com alteplase IV seguida por IA, atingiu o limite estatistico
pré-especificado de néo inferioridade para o desfecho de independéncia
funcional apods 90 dias (38) . Nosso estudo forneceu uma visdo geral
detalhada dos tratamentos, taxa de mortalidade, complicacbes e
resultados funcionais do AVCi em paises subdesenvolvidos.

O acesso a cateteres em paises em desenvolvimento é limitado.
Na prética cotidiana, a principal desvantagem da IA é o fornecimento
irregular de cateteres e materiais (seja por falta de financiamento ou
logistica de estoque inadequada). Além disso, dispositivos para
procedimentos neurointervencionais sao adquiridos por meio de um
processo de leildo, no qual dispositivos mais baratos sdo mais facilmente
adquiridos e podem né&o ser os melhores (39). Apesar disso, nosso estudo
relatou uma maior taxa de aceitabilidade para terapia de reperfuséo
cerebral do que outros estudos na América Latina (35-40) devido a
integracdo entre a unidade de AVC e servicos pré-hospitalares de
emergéncia e a disponibilidade de um banco de dados de AVC semi
automatico. No entanto, a elegibilidade dos pacientes para tratamento IA
deve ser melhor discutida em termos de gravidade do AVCi e outros
aspectos clinicos.

Outro fator importante observado neste estudo foi que a

gravidade do AVCi dos pacientes submetidos a IA apds a trombdlise 1V,
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foi um fator determinante para os piores desfechos neste grupo. Deve
haver uma selecdo mais rigorosa e cuidadosa dos pacientes que seriam
submetidos a esse tratamento combinado. Em paises de baixa e média
renda o AVCi é mais grave devido a varios fatores de risco, incluindo alto
uso de tabaco (41-42); maior prevaléncia de diabetes mellitus,
hipertensdo, doencas cardiovasculares, dislipidemia e obesidade (43);
maior prevaléncia de fibrilagdo atrial (44-45); e consequentemente uma
taxa de mortalidade mais elevada (46). Nao esta claro se os sistemas de
salde atuais, na maioria dos paises de baixa renda, estdo bem equipados
para lidar com essa enorme carga de AVC.

Recentemente, um ensaio clinico randomizado (ensaio
Resiliente) foi realizado para avaliar a seguranca e eficacia da terapia IA
no sistema publico de saude do Brasil, os autores concluiram que o
tratamento endovascular dentro de 8 horas apds o inicio dos sintomas, em
conjunto com o tratamento padrdo, resultou em melhores resultados
funcionais em 90 dias apés o AVCi, do que o tratamento padrédo sozinho.
No entanto, deve-se notar que este resultado positivo do tratamento
endovascular foi alcancado devido a excelente selecédo de pacientes para
trombectomia IA - pacientes com ASPECTS >6 na tomografia
computadorizada (TC) ou >5 na ressonancia magnética e auséncia
completa de colaterais leptomeningeos na angiografia por TC. Além disso,
0s pacientes deveriam ter um volume de infarto basal de <70 ml, uma
relacdo entre o volume de tecido isquémico e o volume de infarto basal de
21,8 ml e um volume absoluto de isquemia potencialmente reversivel
(penumbra) de =215 ml (31). Existe uma lacuna no atendimento ao AVC na
saude publica brasileira, no entanto, o estudo Resiliente trouxe
expectativas de um melhor servico de saude, custo-efetividade e melhor
atendimento nos paises subdesenvolvidos.

Porém, neste estudo os pacientes indicados para trombectomia

mecanica, foram considerados de acordo com a gravidade do AVCi,
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avaliada pelo NHISS e, portanto, os individuos apresentavam piores
condicBes neurologicas. Com base nesses achados, acreditamos que
outros critérios de selecdo devam ser considerados para a indicacao da
trombectomia mecénica, como ASPECTS, analise da circulacdo colateral
e perfuséo por TC para avaliagdo do nucleo isquémico (47-48).

A média da classificacdo da escala TICI dos pacientes que
realizaram trombectomia exclusiva foi de 2,95 (+1,36) j& dos pacientes
tratados com terapia combinada foi de 3 (x1,36), 0 que nao apresentou
diferenca estatistica na analise de regressédo logistica. Foi realizado
também curva ROC do valor da escala TICI, dos grupos, em comparacao
com os valores da escala de Ranking modificada, onde n&o conseguiu
prever o 6bito com o Rankin em 90 dias, ndo demonstrada.

A necessidade de realizar a selecdo correta dos pacientes apos IV
para realizar procedimento de trombectomia é evidenciada em alguns
estudos (49), como evidenciado neste estudo.

Este foi um estudo da vida real e ndo um ensaio clinico
controlado. Poderiamos ter beneficiado uma proporcdo menor de
pacientes tratados com um menor indice de complicacfes (transformacéao
hemorragica) e obito.

Reconhecemos as limitagdes do nosso estudo. Em primeiro lugar,
este € um de coorte unicéntrico e retrospectivo baseado em prontuéarios
eletrbnicos. Em segundo lugar, no estudo referente a idade dos pacientes,
0 ASPECTS néo foi pontuado na admissdo e nenhuma modalidade de
neuroimagem foi realizada para verificar a taxa de recanalizagdo e este
estudo incluiu uma amostra de conveniéncia, € Nn0SSO servigco estava em
constante curva de aprendizado por ser um hospital universitario. Terceiro,
nao tivemos uma coorte de pacientes ndo trombolisados para comparagao
entre os grupos de idade e o numero de pacientes tratados com a
modalidade de trombectomia mecanica foi menor do que o de pacientes

tratados com outras modalidades de reperfusdo cerebral; por fim, a
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fragilidade ndo foi avaliada nos pacientes idosos, e isso pode ter
contribuido de forma importante para que os pacientes mais velhos
tenham piores desfechos. Os pontos fortes deste estudo incluiram o
desenho longitudinal e o grande tamanho da amostra no grupo IV, e todos
os pacientes foram avaliados com uma avaliacdo neuroldgica abrangente.
O prontuério eletrénico foi uma boa fonte de informacdes que permitiu a
recuperagéo adequada dos dados em 90% dos pacientes. Por outro lado,
vale ressaltar que foram estudados apenas pacientes com AVCi tratados
com algum tipo de trombdlise, o que € menos frequente na literatura,
principalmente entre os latino-americanos.

Acreditamos que as estratégias para melhorar o tratamento do
AVCi, que foram implementadas com sucesso em paises de alta renda,
podem ser Uteis para adaptacdo e implementacdo em paises de baixa e
meédia renda, para melhorar os resultados terapéuticos gerais. N0SSO
estudo ndo enfatiza a eficacia das terapias de reperfusdo cerebral, mas
enfatiza os preditores clinicos que podem interferir na evolucdo

neuroldgica de individuos submetidos a tais terapias.
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5. Conclusao

Os resultados deste estudo de coorte latino-americana, reafirmam
os beneficios da terapia trombolitica para pacientes com AVCi. A idade foi
fator de risco independente para as incapacidades, porém, o Obito dos
mais idosos foi relacionado com as comorbidades pré-existentes, e ndo
com a idade per se. Realizar o tratamento com trombolise em pacientes
até 80 anos se mostrou seguro neste estudo, ja para pacientes acima
dessa idade os critérios de indicacdo devem ser avaliados com mais rigor,
porém os resultados sdo, em sua maioria, favoraveis. Assim, conclui-se
qgue a trombdlise foi um tratamento viavel no AVCi tanto de idosos, como

de muito idosos.

A gravidade com que o0s pacientes entraram para a realizacdo da
trombectomia mecanica, apos tentativa de tratamento IV, foi fator
determinante para o pior desfecho. Deve haver uma selecdo mais rigorosa
e criteriosa dos pacientes que serdo submetidos a trombectomia

mecanica, apoés terem realizados trombdlise endovenosa.
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7. Anexos
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Anexol — Escala do NIH

fiskco devem sor dadas ordens simples adequadas. Pont 58
a primedn tentatia.

Instrughes Defimicho da escala Pontuacio
fla. Hivel de Conscidnoa: O esaminador dese escolher uma 0 = Acordade; responds conmectaments.
respala, mesmo gui a dabiscio completa sefa prejudicada .
por ohtetdculos como Curative ou tubss orotraguesal, Barmeiras 1 5-'\.";:“”' thmumm‘"u
e binguagem cu trawmatisme. Um 3 & dado apenas se o » Mesponds g
packente ndo fer renhum movimento em resposta & 2 = Estuporcan; acords Com estimula Torte, roguer
estimulacio dolorosa, para além de respostas refless. estimelacio repeida cu dolorosa para

realizar movimentos indo 051,

3 = COMa0Sn; apONas respostas refloxas motras

ol SUTDNGMICAE, D S0 qualquer Tipo de

FEEPoSLE.
b, KOC Questfes: O packente & questionado sobne o més © 0 = Responde 3 ambas 25 QUESTSCS COMMEtATEnLE.
dade. A resposta dewe SOY CONTELA - N&0 s valorizam
respostas aproximadas. Pacikentes com afasi ou estupor que | 1 FIRSDORAE 3 WRd QUETI0 COMmeLamente.
mdo compreendam as perguakas tém 2. Pacikentes ncapazes 2 = Mio responde & nenhuma quest o
e falar por tubo o Trasmatimo orctraqueal, disartria grave CETELAMEnTE.
e qualquer causa, barreiras de lINgUAEeM ou gualquer outr
problema ndo seoundrio a afasia receberdo 1. E importame
consilerar apnas a respista inidal & que o examinader nao R
=ajude” o packente com dicas verbals ou ndo verbais.
fic. HOC Ordens: D paciente & solicitado a abrir e fechar os 0 = Realiza ambas as tarefas COMEtAMEntE.
b & depoks abeir @ fechar 3 mdo ndo panstica. Substius
por outro comando de W Gnico passs Se &5 mAos ndo 1 = Realiza uma tarefa cometaments.
praderom sor uilizadas, Devimos valonzar uma tentativa 2 & Mio realiza renhama tarela cometament .
inequiveca, ainda que ndo ompletada devido A fragueza
mesoular, 50 o paciente ndo responds 3 ordem, a tarela deve
ST demonsirada wands gestos ¢ o resultado registado. Aos
FRCHNLES COM DRUma, &M pULacED ou Sars impedimein —_—

2. Melhor Dihar Conjugadn: Teshe 20enas & MOvimentos
oculares horizontals. 0% movimentcs. oculanes voluntirios ou
reflens [podooefAon) S0 ponfuados, mas a prova Calinica
mldod paliada. 5S¢0 packnte tem um desvio Conjugado do
oclbar, que & newertido pela atividade woluntdna oo refless, a
PoNtuacas serd 1. 58 0 pACkenie TE Wma partsiy de nene
perifericn isolady (HC WL, TV ou V1§, pontue 1. O olhar &
Testadn em todos o6 packentes alisices. O pACNCEs Com
AT U CURAE G Deular, Cogueing pré - stente ol Butr
distirbis de acuidade ou campo visual devem ser testados
Coim vt refleses & 2 escolha feita pelo cxamirador.
Estabalecer pontacto visual & mover-se peno do paciente de
m lado para outro pode esclanecer a presenca de paralisia
o olhar conjugadao.

0 = Mormnal.

1 = Paralisia parcial do olsar conjugado. Esta
ponhsacis ¢ dada quandn o olkar & anomal
&M M £ ambos os olhos, mas n&o bd desvio
forcado ou paresia total do olhar Conjugada.
2 = Dusvio forcado ou présis total So olhar
oo ugado ndo resertidos pels manchoa
oodoceTalica.
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3. Campes viuais: 0% campos visuals (quadrantes suporiones
& inferiones) s testadot por confrontacis, uwiilizando
contagem de dedes ou Ameaca visual, conforme apeopriado.
O packente pode sor encorjado, mas basty identificar
olbands pary o 1300 6 QUE MENEM o Ao para ser
corsideralo como normal. 5S¢ houver ceguein unitatoral ou

enUChEagan, 0f CAMPOEE visuals no ol restants 3o svatiados.

Pontue 1 apenas so houver Lma acmetria clam, incluinds
gandrantandfcis. 5o o pachente & Cog0 pOF qualyeer LI,
pontie 3. A estimulachs dupla simaltlines & realtrada neste
momentn. 5o houser extingdo, o packente recebe 1 & o
rosultadio: Sho LSAA0E [ArE reSpOndeT 3 quests 11,

0 = Sem difices campimétricos.
1 = Hemdanopsia parcial
2 = Hesmlanopsls completa.

3 = Hemianogsia bilateral |cega, incluindo
cegueira cortical).

4. Parésla Fadal: Pergunte ou 150 SESLis para encorajar o
paciente a moshrar o6 dentes cu levantar s sobrancedhas ¢
fechar com forga o olhos. Ponbse 3 simetria da contraccio
facial em respista a0 estimubs doloresn nos pacientes pown
TESpONSIVGS DU QUE NG0 Compreendam. Ka presenca de
traumatimo, tubo oretraquesl, A0eSios ou oUTra barmeia
fiskca que possam esconder a face, CSOes deverm sor
Femovidos, tanto quanto possivel.

0 = Mowimentos normaks simetrcos.

1 = Faralisia facial mince (apagaments de prega
masolabial, ascimetria no sorriso).

2 = Paralisia facial central evidente (paralisia
facial inferior total ou quase total).

3 = Paralisia facial completa {asénda de
movimenics Paciai das regibes suporion ¢
finforior de um bdo da faceh.

5. Membros Superiones: O brago & colocado na posiclo
apropriadac extensio dos bragos, palmas para bales, a 90 se
sentads ou & 45" @ pOsicEs supina. Pontur-se 3 qusds do
Bragn quando £51a ofonne antes de 10 sequados. O pacients
atisico & encorajado atravts de FIMBeTa Na VO OU RESLOS,
R N oo estimidacio dolorosy. Cada membig & testado
oladaments, comegands o brago ndo- parético. APENas no
i de AMptac s ou anguiloss 0o Gmbro o fem poderd ser
comiderado como néo-testaved (NT), @ uma explicacio deve
s4r escrita fundamentande esta esoolha.

0 = Sem queda; mantém o kg a F0° ou £5° ) por
um penicdo de 10 segundo.

1 = Quda parcial antes de completar o perodo
e 10 segundns; ndo chega a tocar na cama
L MO ot

I = Algum eshoro conira a gravidade; o bragn
acaba por Cair Na CAITE 0U NG Saporte

antes dos 10 segundos, mas ndo de Tomma
imadiata.

3 = Nenhum esfonco contra & gravidade; o brago
cai logo; pousido, o memibro faz slgum
ROvim ento.

4 = Wenhim movimento.
HT = Amputacio o anquitae,

e plipse:

Sa. Mo Superion esquerds
5b. Membro Superior direits

& Membros Inforiones: A perna ¢ colocada na posicao
apropeiadac extenio 3 307, Teshe SeMpre na poeic o supine
Pontue-se 3 quoda da pema quandd 513 oforme antes de §
seguidios. O paciente atisios & encora)ade atravis de
TIME2a R VOT O GISI0E, M3t ndo Com estimulac o dolore.
Cats memiben & testads isoladamente, COMSCaRdD N3 pEma
A pANGica. ADORAS M0 C3%0 A AMpUTACho o anguiloss da
anca o e poderd Ser Coniderads como nbo-test vl (HT),
& uma explicacio deve ser esorita fundamentands <12
escodha.

0 = 5o queda; Mantém & perma 2 30 por um
perindo de 5 segundos.

1 = Quedy parcial antes de completar o periado
e 5 segundos ndo chega 3 LOCA R CAMa o
POLLD SUTE.

I = Alguim sshoron cOntra & gravidade; a pema
acaba por calr Na CAMA 04 N Sapone
antes dos 5 segundns, mas nbo de forma
imediata.

3 = Meshum eslonco contra & gravidade; a perna
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cai bogo; pousado, o membro faz algum
M.

4 = Menhism moyimenta.

HT = Amputacio oo anguilse,
el g

Sa. Neambo Iderion Esguerdo
Sbi. Mamibra Inferier Direitn

7. Atzwla de membros: Este ftem procura evidinois de lesio
cerebelom unilateral. Teste com o5 olhos abers. Mo caso
de défice de campo visal, oS que o este ¢ felto no
camgo visual intacte. Os testes dedo-nariz @ calcanhar joelhs
o realizados om ambaos of |ados o a ataxia & valorizada,
apenas, s for desproporcional em relacio A fragueza
masrular. A ataxia & considerads susente o doonte com
pertwbachs da comprommslo cu plegion. Anenas no caso de
amputacio ou anguiles o ikem pode sor considerado como
- testised (NT), & uma explicacio deve ser escrita
fundamentands esta esonlha. Ko caso de cogueina, pea pam
TECAr Com o dedo fo nafiz a partr da posico de braco
estendida.

0 = Ausente.
1 = Pressente ¢ 1 mombro.
2 = Presuenbe om 2 maembeos.

HT = Amputacio oo anguiboe,
i

B Semnsbilidade: Avalie 3 serabilidade ou mimica facial &
picady de AMINELE oU 3 NeSposta di retirada 30 estimulo
dolorosn em packnie obnubilado ou afasio. 50 perda de
sensibilidade atribuida a0 AVT & ponbuada. Teste tantas x
partes do corpd - Membros SUperiones. (excepto miosh,
inferiones |Exceplo pés), tronco o face - QuANTas a5
ECesEArias para avallar com precisio uma porda
Paemmissensitiva. Ponbes oom 2 50 50 W porda grave ou total
da sersibilidade puder sor Claramente demonstrada. Deste
M0, 0eNTes ESIUPONoans o aFISIoos Indo ser pontuados
possivelmente oom 1 oa O O doente com AV do troncs
cenebral com perda de sensibilidade bilateral ¢ pontuado
coim 1. S o pacients nbo responde @ o5td quadiplégica,
pontue 1. Packenies om coma {ibem 1a=3) o pontusdes
arbitrariamente com 1 neste ibem.

0 = Moemal; sem perda de wnsbiidade.

1 = Perds de sensibilidade s a moderada; o
doente sente mends a picada , ou ha uma
perda da sercbilidade dolonos & picada |
mas O pACKNLE SEnte & tocar.

2 = Perda da sensibilidade grave cu total; o
packente nio senie que o5t sendo tocade.

5. Melhor linguagem: Durantes 3 pontuacan dos Lens
precedentes obiberd muita informacio acenca da capackdade
de compreenado. Pede-se a0 doenle para descrever O gue
€53 2 ACONCECEr N IMAGEeMm &M ANEX0, PAFA N

Fiam cartio de NOMEeagso anews ¢ para ler uma lista de frases
o anean. A compreensdo & julgada a partir destas
FRSPOELAL, ASTHW COMO a5 reforentes s ondens dadas no
exame newcldgico geral precedente. Se a porda visual
interierir omm o5 bestes, peca a0 doende para identificar
ohjetes colorados ra Mo, repetir Trases ¢ produzie disourss.
0 paciente entubado deve escrever as respostas. O doente
o coma [1a=3) serd pontuado arbitraramente com 3. O
examinador deve escolher 3 ponTacio no doents omm
eStupor ou pouco colaborante, Mas a ponbuacss de 3 esth
Feserady 3 O0enbes el MULme & que o Cumpram
maenhuma ondem simplhes.

0 = Serm afasia; nommal.

1= Al love a moderads; porda obwia de
alguma Musénicia ou dificuidade de
comproenssa, sem Himitagio sinificativa das
delas expressat ou formas de expresclo.
Contude, odiscursn afou
reduzidos dificultam ou impoesibilitam a
COMErsaga0 sobre o material fomecido. Por
exemplo, R CoMeTsa sobre o maberial
Tomecido, O examinader consegue
identificar figuras ou iters da lista de
AOMEacio 3 partin di regosta 0o packente.

1= A grave; todh a comunicacs & feita

mecessidade de interferdnca,
g bhon aEmasn b0 & Aadivichachs por parte di

examinador. & quantidade de informacio
g pode ser trocada & limitada; o
ExATINSIOr MEUME & Ma kor parte da
Comanicacio; o exnaminador NS consepu
dentificar icens do material fomecido 3
partir da resposa do paceme.

3 = Mutismo, afasiy global; semm disourso ou
cOmpreenain vertal minimaments Gtets.

10. Disartria: Se acredita que o J0enTe DNSegue, Pode-oe
para ber ou repetin as palavras da lista anesa. S¢ o paciente
tem afasis grave, a clareza da articolacss da Tala egpontdeea
e sov ponbuaids. Este fom & onskdetado ndo testaeel
(WT} apenas se 0 doenbe estiver eniubade ou thver mutrs
barreiras fisicas que impecam o discurso. Ko diga a0
paciente a razio pely qual estd a ser bestada.

0 = Mormal.

1 = Drisartria leve a moderada; doente oom woz
arrastads pelo menos ralgumes palawas, &
ma phor das hipdtoses pode ser entendida
com alguma dificuldade.

1 = Disartria grave; voz do dosnte & 130 amatada
qur chega a seT indnbeligived, na ausénoia ou
desproporcionalmente a disfasia, ou tem
e U anartria.

HT = Entubads ou oatrs bamedn Pecas
il

11. Extincio o Desatencio, anthi neglighncia. A informacss
suficiente para 3 idenificacio de negligéncia pode ter sido
ohiida duoranie os bestes anteriones. Se o doonte tom perda
'l‘lﬂ.l.l.lz:\:-. qu impede o teste da estimulacio visual dupla
simult , & 05 estimubs cutneos sho normais, &
ponbuacho & normal. Se 0 doenbe tem afasia, mas parece
identificar ambos o lados, & pontuado como normall. A
presonca de negligincia visunespacial ou anosagrosia
contribuem tambem para a evidéncia de anommatidade.
COmo a anor dade @ & o s pr te, o Iberm
maanca & considerado ndo testavel.

0 = Memhiuma anorm alkdade.

1 = Desatencio visual, titl, audithva, eopcial ou
pessoal, o extingdo & ostimulacio
simultinea om uma das modalidades
sersorats.

2 = Profunds hemidesatencio ou hemidesaton 5o
P mals oo wma miodalkdade; nds
reconhece & propria m3o @ s orenta apenas
para um lado do espaco.
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Anexo 2 — Escala de Rankin Modificada

Escala de avaliagdo funcional pés-AVC - Escala de Rankin modificada

Grau Descrigio

0 Sem sintomas
1 Nenhuma deficiéncia significativa, a despeito Capaz de conduzir todos os deveres e alividades habituais
sintomas

2 Leve deficiéncia Incapaz conduzir todas as atividades de anles, mas é capaz de
cuidar dos proprics interesses sem assisiéncia

3 Deficiéncia moderada Requer alguma ajuda mas é capaz de caminhar sem
assisténcia (pode usar bengala ou andador)

4 Deficiéncia moderadamente grave Incapaz de caminhar sem assisléncia e incapaz de atender as
préprias necessidades fisiolbgicas sem assisiéncia

] Deficiéncia grave Confinado 4 cama, inconlinente, requerendo cuidados e
alengdo constante de enfermagem

6 Obito
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Anexo 3 — Escala de ASPECTS

A=circulacdo anterior; P=circulacéo posterior

Territérios do escore ASPECTS: C=caudado; L=nucleo lentiforme;
IC=céapsula interna; I= insula; MCA= artéria cerebral média; M1= cértex
anterior da ACM; M2= cértex da ACM lateral a insula; M3= cértex posterior
da ACM; M4, M5 e M6 séo territérios da ACM anterior, lateral e posterior
imediatamente superiores a M1, M2 e M3, rostrais aos nucleos da base.
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Anexo 4 — Classificacdo de TOAST

-

©

o

. Aterosclerose de grandes artérias:

Nos infartos por aterosclerose de grandes artérias, os exames dos vasos (por intermédio de Doppler de carétidas, Doppler transcraniano,
angiorressonancia ou angiotomografia dos vasos cranianos), demonstram estenose maior que 50% ou ocluséo de grandes ramos arteriais (intra ou
extracranianos), do mesmo lado da leséo central ou placas complexas na aorta ascendente ou transversa (= 4mm). A tomografia do crénio (TC) ou
ressonancia magnética do cranio (RM), em geral, demonstram lesées cerebrais maiores que 1,5 cm de didmetro. Outros exames devem excluir
fontes potenciais de cardioembolia

. Cardioembolisme

Os infartos cardioembdlicos séo decorrentes de ocluséo de vaso cerebral por émbolos provenientes do corag&o. As principais doencas cardiacas
potencialmente emboligénicas podem ser classificadas em alto e médio risco de embolizagéo (Tabela abaixo).

Ocluséo de pequenas artérias {lacunas)

Nos infartos por oclusé&o de pequenas artérias cerebrais, também chamados infartos lacunares, o paciente apresenta clinica de sindrome lacunar
(deficit neurolégico sem comprometimento cortical) e, em geral, a TC ou RM demonstram lesdes pequenas (lacunas) no territdrio de artérias
perfurantes, ou seja, nucleos da base, téalamo, tronco cerebral, coroa radiada e capsulas interna e externa menores que 1,5 cm de diametro.
Ocorrem por degeneracéo dos pequenos vasos e de arteriolas perfurantes, por acéo direta da hipertenséo arterial crénica, associada ou néo ao
diabetes

Infartos por outras etiologias

Infartos com outras etiologias englobam todas as causas que diferem destas trés primeiras, por exemplo: vasculopatias n&o aterosclerdticas
(Moyamoya, disseccéo arterial), desordens hematologicas (anemia falciforme), coagulopatias (deficiéncia de fatores fibrinoliticos), vasculites
(varicela, lipus, meningite) efc.

. Infartos de origem indeterminada

Os infartos de causa indeterminada s&o aqueles que néo se enquadram nas categorias anteriores, apesar de investigacéo completa.
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Anexo 5 — Escala TICI (Thrombolysis in Cerebral Ischemia) de
classificacdo para recanalizacdo apos trombdlise intra-arterial
no AVCi.

0 — Oclusdo completa

1 — Movimentacdo do trombo sem reperfuséao

2a — Recanalizacdo parcial com reperfusdo < 50%

2b — Recanalizacdo parcial com reperfusédo > 50%

3 — Recanalizagdo completa com reperfusdao normal dos ramos
distais
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Anexo 6 — Termo de Consentimento Livre e Esclarecido

TITULO: Avaliagio das terapias de reperfusio cerebral no Acidente Vascular
Cerebral Isquémico, realizadas no Hospital das Clinicas da Faculdade de
Medicina de Botucatu-UNESP

Paciente:

Responsavel pelo paciente ;

acima identificado, declara ter lido e estar esclarecido do presente termo de
consentimento que lhe informa estar ciente do seguinte:

Que o paciente participara de um estudo para avaliar a evolugao clinica e
radiolégica, dos pacientes submetidos a terapéutica de reperfusdo cerebral no
AVCi e avaliar as associacdes entre as modalidades da terapia e evolugao. Sera
avaliado também o perfil de gravidade, escala ASPECTS na avaliagdo da
tomografia de cranio da admissdo, comorbidades, complicacdes clinicas e
desfechos funcionais (escalas Rankin, Barthel, NHISS) durante a internacéo e 3
e 6 meses apos o cerebral.

Os dados serdo registrados e os valores obtidos anotados na ficha do
paciente e seu nome ou qualquer outro dado pessoal ndo sera utilizado nem
divulgado para fim algum. N&o serd realizado nenhum tipo de intervencéo
adicional as realizadas para o tratamento do paciente de acordo com as rotinas
ja estabelecidas no servico, isto quer dizer que este estudo apenas observara o
paciente e nao realizard nenhum tipo de experimento.

Vocé tem o direito de conhecer os resultados da pesquisa e os dados
coletados serdo analisados em conjunto com os de outros pacientes.

Garante-se também ao paciente a confidencialidade dos dados de modo
gue o nome do paciente ou indicagcbes que possam identifica-lo ndo sera
divulgado.

Que a autorizacao para a participacdo do paciente é voluntaria podendo
livremente retirar o paciente do estudo se assim o desejar, sem qualquer prejuizo

na assisténcia do mesmo.
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O termo constara de 2 coOpias uma para a pesquisadora e outra para o
responsavel pelo paciente. Comité de Etica em Pesquisa para contato: (14)
3811-6143.

Nome e assinatura do responsavel: data: / /

Nome: Assinatura;

Pesquisadora

Pesquisadora: Natalia Eduarda Furlan

Rua Antonio Luchesi Filho, 241 Sao Manuel — SP. Fone: (14) 991912604.
Orientador: Prof. Dr. Rodrigo Bazan

Departamento de Clinica Médica HC FMB. Fone: (14) 38116213
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Anexo 7 — Informacg0bes coletadas

Nome IAM prévio Local de internagdo AVC1/UTI2
RG Fibrilagdo Atrial Data do AVC

TOST FA2 Paroxistica Via de chegada

ESUS Insufiencia Cardiaca prévia Dose trombolitico (0,9 x 0,6)
BAMFORD AVCi prévio trombdlise IV

Idade AVCh prévio Trombdlise IV + trombectomia (Bridge)
Cor AIT prévio Trombectomia

Sexo Doenga arterial periférica Numero passadas Solitaire

HAS prévia Estatina prévia Tempo icto até infusdo IV (bolus)
DM prévia Dissec¢do do vaso Taxa de recanalizagdo TICI/TIBI
Tabagismo Antiag. (prévio ao AVC) Recanalizagdo (confirmagao)
Alcool Anticoag. (prévio ao AVC) Tempo icto até pung¢do femoral
Drogas Data da internagao Tempo porta-tomo

Dislipidemias

Data da alta

Tempo porta-agulha

Outras doencgas

Tempo da internagao

Tempo porta tratamento

Tempo icto-porta Glicemia Obito durante a internagdo
PAS chegada Hb glicada Obito causa basica

PAD chegada Creatinina Obito causa terminal

PAS inicio trombolise | NIHSSinicial Obito apds 2 anos

PAD inicio trombdlise

NHISS pds trombdlise IV

Data do 6bito

Hemoglobina

NHISS pds trombectomia

Hemorragia sintomatica

Leucdcitos NIHSS alta Hemorragia (ECASS)

Neutrdfilos NIHSS 90dias Transf. Hemorragica

Linfécitos NIHSS 180 dias Tempo hemorragia (pds trombdlise)
Plaquetas Rankin prévio Vaso denso (artéria ACM)

Sifilis (VDRL)

Rankin alta

ASPECTS (0-10)

Tomo perfusdo (volume area

HIV Rankin 90 dias isquémico)
Chagas Rankin 180dias Angiotomo (escala colaterais 0-4)
Hepatite C Barthel 90dias Angiotomo (sitio oclusdo)

INR (coagulograma)

Barthel 180 dias

ComplicagGes

Craniectomia
descompressiva

NOR na internagao

Estatina na alta

Basilar (topo, terco
médio ou vertebrais)

Niprid na internagao

Obesidade

Cerebral média
(M1/M2)

Nitroglicerina na internagao

Recorréncia da trombdlise

82



Cardtida associada
(Tandem)

Estatina na internagdo

Tratamento carétida

(Stent) Blog. Canal de calcio
Tempo apos término

IV para inicio

trombectomia Beta blog. na internagdo
Tempo que

permaneceu na
hemodinamica

Uso de outros antihipert.

TVP na internagao

Insulina na internacgdo

TEP na internagao

Outras medicagdes

Pnm apds alta

Outras inf.relevantes

Pnm na internagao

Antiagregante na internagao

IAM na internagao

ACO na internagao

Dialise na internagdo

Heparina na internagao

IECA na internagao

Antiagregante na alta

BRA na internagao

ACO na alta

Anexo 8 — Aprovacgao do Projeto
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