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RESUMO

Introducdo: O acidente vascular cerebral (AVC) trata-se de um acometimento agudo do
sistema neuroldgico, que tem origem vascular e com desenvolvimento de sinais clinicos
devido a distirbios da funcdo cerebral, tendo uma duracdo superior a 24 horas. Com
prevaléncia alta e atualmente 90% dos sobreviventes desenvolvem sequelas, tornando-o
importante causa de incapacidade em adultos. Objetivo: Examinar os efeitos do treinamento
intervalado de alta intensidade na funcionalidade e na qualidade de vida relacionada a salde
de pacientes com sequelas pds-AVC e avaliar a seguranca e eficacia da mobilizacdo muito
precoce de pacientes trombolisados pdés AVC isquémico no grau de incapacidade e
dependéncia para atividades de vida diaria, equilibrio, mobilidade funcional e complicacdes
em até 7 dias de internacdo e em 90 dias ap0s a alta hospitalar. Metodologia: Para examinar
os efeitos do treinamento intervalado de alta intensidade na funcionalidade e qualidade de
vida, foi realizada uma revisao sistematica com metanalise pesquisado os seguintes bancos de
dados eletronicos: MEDLINE/Pubmed, Cochrane Central Register of Controlled Trials,
PEDro database e Scielo até janeiro de 2022 para ensaios clinicos randomizados que
investigaram os efeitos do treinamento intervalado de alta intensidade em pacientes pds-AVC.
Dois revisores selecionaram os estudos de forma independente. A qualidade do estudo foi
avaliada usando a escala PEDro. A diferenca média (MD), diferenca média padrdo (SMD) e
intervalos de confianca de 95% (ICs) foram calculados. Também foi realizado um ensaio
clinico randomizado comparando a mobilizacdo muito precoce pos trombdlise e os cuidados
usuais de pacientes com AVC isquémico agudo na seguranca e recuperacdo funcional em até
7 dias de internacdo e ap0s 90 dias da alta hospitalar. Resultados: Para a revisdo sistematica
nove estudos preencheram os critérios do estudo (375 pacientes). A idade dos participantes
variou de 55,8 a 72,1 anos. Os estudos incluiram pacientes dentro de 2 semanas do inicio do
AVC a pacientes com mais de 1 més de AVC. O treinamento intervalado de alta intensidade
resultou em melhora na aptiddo cardiorrespiratoria (pico de consumo de oxigénio) MD (3,8
mL/kg/min, 95% CI: 2,62, 5,01, n=91), equilibrio MD 5,7 (95% CI: 3,50, 7,91; N = 64) e
velocidade de marcha SMD (0,2 m/s; IC 95%: 0,05, 0,27; N = 100) em comparagdo com 0
treinamento aerobico continuo. A qualidade de vida relacionada a satde nao diferiu entre os
grupos. Comparado aos cuidados habituais, o treinamento intervalado de alta intensidade
melhorou a aptiddo cardiorrespiratoria SMD (0,5 IC 95%: 0,14, 0,81, n=239). Ndo foram
observados eventos adversos graves. Para o ensaio clinico randomizado, um total de 104
pacientes com acidente vascular cerebral isquémico que receberam tratamento trombolitico
entre agosto de 2020 e julho de 2021 foram recrutados prospectivamente para o estudo.
Destes, 51 pacientes receberam mobilizagdo muito precoce (VEMG) em até 24 horas ap0s 0
ictus e outros 53 pacientes receberam cuidados habituais (UCG) com mobilizagcdo 24 horas
apos o ictus. Quando comparados 0s grupos em até 7 dias de internacédo e apos 90 dias da alta,
ndo houve diferengas no grau de incapacidade e dependéncia para atividades de vida diaria
(p= 0,44; p=0,15), equilibrio (p=0,17; p=0,27), mobilidade funcional (p= 0,33;p=0,65),
complicagdes (p=0,55;p=0,56 ) e tempo de internacdo hospitalar (p=0,69). Concluséo: O
treinamento intervalado de alta intensidade foi mais eficiente que o treinamento aerobico
continuo para ganho de aptiddo cardiorrespiratéria, equilibrio e velocidade de marcha em
pacientes com sequelas pds-AVC e ndo foi superior no que diz respeito a qualidade de vida
relacionada a salude. J& a estratégia de mobilizacdo muito precoce ap6s trombolise no acidente
vascular cerebral isquémico foi segura, mas sem evidéncia de beneficio em curto prazo.

Palavras-chave: AVC; Mobilizacdo precoce; Reabilitacdo de AVC; Recuperagdo motora;
Exercicio.



ABSTRACT

Introduction: Stroke is an acute impairment of the neurological system, which has a vascular
origin and develops clinical signs due to disturbances in brain function, lasting more than 24
hours. With high prevalence and currently 90% of survivors develop sequelae, making it an
important cause of disability in adults. Objective: To examine the effects of high-intensity
interval training on functionality and health-related quality of life in patients with post-stroke
sequelae and to assess the safety and efficacy of very early mobilization of thrombolyzed
post-ischemic stroke patients on the degree of disability and dependence for activities of daily
living, balance, functional mobility and complications within 7 days of hospitalization and 90
days after hospital discharge. Methodology: To examine the effects of high-intensity interval
training on functionality and quality of life, a systematic review with meta-analysis was
performed by searching the following electronic databases: MEDLINE/Pubmed, Cochrane
Central Register of Controlled Trials, PEDro database and Scielo by January 2022 for
randomized clinical trials investigating the effects of high-intensity interval training in post-
stroke patients. Two reviewers independently selected the studies. Study quality was assessed
using the PEDro scale. Mean difference (MD), standard mean difference (SMD) and 95%
confidence intervals (Cls) were calculated. A randomized clinical trial was also performed
comparing very early mobilization after thrombolysis and the usual care of patients with acute
ischemic stroke in safety and functional recovery within 7 days of hospitalization and after 90
days of hospital discharge. Results: For the systematic review, nine studies met the study
criteria (375 patients). The age of the participants ranged from 55.8 to 72.1 years. The studies
ranged from patients within 2 weeks of stroke onset to patients with more than 1 month of
stroke. High-intensity interval training resulted in improved cardiorespiratory fitness (peak
oxygen consumption) MD (3.8 mL/kg/min, 95% CI: 2.62, 5.01, n=91), balance MD 5 .7 (95%
Cl: 350, 7.91; N = 64) and SMD gait speed (0.2 m/s; 95% CI: 0.05, 0.27; N = 100) in
comparison with continuous aerobic training. Health-related quality of life did not differ
between groups. Compared with usual care, high-intensity interval training improved SMD
cardiorespiratory fitness (0.5 95% CI: 0.14, 0.81, n=239). No serious adverse events were
observed. For the randomized clinical trial, a total of 104 patients with ischemic stroke who
received thrombolytic treatment between August 2020 and July 2021 were prospectively
recruited into the study. Of these, 51 patients received very early mobilization (VEMG)
within 24 hours after the ictus and another 53 patients received usual care (UCG) with
mobilization 24 hours after the ictus. When comparing the groups within 7 days of
hospitalization and after 90 days of discharge, there were no differences in the degree of
disability and dependence for activities of daily living (p= 0.44; p=0.15), balance (p=0 .17;
p=0.27), functional mobility (p= 0.33; p=0.65), complications (p=0.55; p=0.56) and length of
hospital stay (p=0. 69). Conclusion: High-intensity interval training was more efficient than
continuous aerobic training for gaining cardiorespiratory fitness, balance and walking speed
in patients with post-stroke sequelae and was not superior with regard to health-related quality
of life. The very early mobilization strategy after thrombolysis in ischemic stroke was safe,
but without evidence of short-term benefit.

Keywords: Stroke; Early mobilization; Stroke Rehabilitation; Motor recovery; Exercise.
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1 INTRODUCAO

O acidente vascular cerebral (AVC) trata-se de um acometimento agudo do sistema
neurologico, que tem origem vascular e com desenvolvimento de sinais clinicos devido a
distarbios da fungao cerebral, tendo uma duragao superior a 24 horas. Com prevaléncia alta e
atualmente 90% dos sobreviventes desenvolvem sequelas, tornando-o importante causa de

incapacidade em adultos (MAKIYAMA et al, 2016).

No Brasil, o AVC representa a primeira causa de morte e incapacidade, gerando
impacto econdmico e social importante. Alguns estudos indicaram uma incidéncia anual de
108 casos por 100 mil habitantes, taxa de mortalidade de 18,5% apos 30 dias e 30,9% apos 01
ano, tendo uma taxa de recorréncia apds um ano de 15,9% (DE MARCO et al, 2016).

Os pacientes acometidos pelo AVC apresentam alto risco de complicagdes durante a
evolugdo do quadro agudo, aumentando a probabilidade de sequelas e até mesmo a de
evolugdo para o6bito. Essas complicagcdes podem interromper o processo de reabilitagao das
sequelas, comprometendo a melhora funcional, resultando em maior morbidade e impacto na
qualidade de vida, podendo determinar pior evolucdo dos pacientes, independente da

estratégia de tratamento utilizada (CONTERNO et al, 2016).

Principal responsavel por incapacidades em adultos, o AVC provoca alteragdes
funcionais que predispdem aos acometidos um padrao de vida sedentario, com limitagdes para

as atividades de vida diaria (AVD’s) (SCHUSTER et al, 2016).

As diretrizes clinicas praticas recomendam dois tratamentos-chave para AVC
isquémico agudo, sendo estes os cuidados em unidades especializadas em AVC e trombolise
com tecido recombinante ativador de plasminogénio (rtPA), pois esses cuidados melhoram os
resultados e aumentam as chances de sobrevivéncia e a qualidade de vida apds o acidente

vascular cerebral (MUHL et al, 2014).

A avaliagdo e identificagdo dos deficits e incapacidades na fase aguda do AVC devem
comecgar desde a fase de internagdo hospitalar, pois quanto mais precocemente condigdes
clinicas e motora funcionais passiveis de intervencdo puderem ser identificados, melhor

podera ser o progndstico terapéutico e a probabilidade de recuperacdo do individuo, pois o
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tratamento fisioterapéutico exerce um papel decisivo no tratamento desses pacientes,
promovendo a recuperagao motora e prevenindo complicagdes secundarias (GUIMARAES

et al, 2017; SILVA et al, 2014).

O 1nicio da reabilitagdo € importante tanto para evitar e tratar complica¢des, quanto para
melhorar a independéncia funcional, porém componentes da reabilitagdo ainda estdo mal
definidos e a mobilizagdao precoce ¢ um desses, sendo que no que diz respeito a mobilizagao
de pacientes trombolisados alguns protocolos incluem 24 horas de repouso na cama apos o

tratamento (MUHL et al, 2014).

Além disso, pacientes pos-AVC tém menos da metade de sua aptidao cardiorrespiratéria
do que seus pares sem AVC. Associado a isto, os programas de reabilitagdo de AVC oferecem
oportunidades limitadas para treinamento cardiorrespiratdrio, especialmente para exercicios

de alta intensidade. (CROZIER et al, 2018).

Apesar de existirem evidéncias que sugerem que o treinamento cardiorrespiratorio em
pacientes com AVC reduz a incapacidade durante ou ap6s a rotina de cuidados com o AVC
(SAUNDERS, 2020) e, apesar dos conhecidos efeitos positivos do exercicio em pacientes
com AVC, o melhor protocolo de treinamento ainda estd em discussdo, estando entre as
prescricdes tradicionais de treinamento cardiorrespiratdrio o treinamento aerdbico continuo
moderado (GOMES-NETO, 2017), no entanto, desde a recomendacdo da American Heart
Association em 2007, surgiu um forte interesse clinico no treinamento intervalado de alta

intensidade (BALADY, 2007).

Diante do exposto este estudo busca responder as seguintes questfes norteadoras: O
treinamento intervalado de alta intensidade traz beneficios na funcionalidade e qualidade de
vida relacionada a salde de pacientes com sequelas p6s AVC? A Mobilizacdo muito precoce
po6s trombolise em pacientes com AVC isquémico é segura? A Mobilizagdo muito precoce
po6s trombdlise em pacientes vitimas de AVC é eficaz em reduzir o grau de deficiéncia e
dependéncia de atividades da vida diaria? Pacientes submetidos ao tratamento trombolitico
qgue sdo mobilizados precocemente apresentam melhores resultados no grau mobilidade

funcional e equilibrio?
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Portanto, o objetivo do presente estudo ¢ o de examinar os efeitos do treinamento
intervalado de alta intensidade na funcionalidade e na qualidade de vida relacionada a saude
de pacientes com sequelas pos-AVC e, na fase aguda, avaliar a seguranca ¢ eficdcia da

mobiliza¢do muito precoce na recuperacao de pacientes trombolisados.
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2 OBJETIVOS

2.1 Objetivo geral

e Examinar os efeitos do treinamento intervalado de alta intensidade na funcionalidade e na

qualidade de vida relacionada a saude de pacientes com sequelas pds-AVC.

e Auvaliar a seguranca e eficacia da mobilizacdo muito precoce de pacientes trombolisados
p6s-AVC isquémico nos resultados funcionais em 7 dias ou na alta (0 que ocorrer antes) e em

90 dias ap0s a alta hospitalar;

2.2 Objetivos especificos

e Avaliar os efeitos do treinamento intervalado de alta intensidade na aptidao
cardiorrespiratdria, equilibrio e velocidade de marcha em comparacdo com o treinamento

aerébico continuo.

e Observar a ocorréncia de eventos adversos graves em pacientes submetidos ao

treinamento intervalado de alta intensidade;

e Auvaliar grau de deficiéncia e dependéncia de atividades da vida diaria, a mobilidade
funcional e equilibrio em sete dias ou na alta (o que ocorrer antes) e em 90 dias apds a alta

hospitalar;

e ldentificar a frequéncia de complicacdes (Reducdo do nivel de consciéncia, embolia
pulmonar, delirium, instabilidade hemodinamica, disfuncdo renal, infeccdo do trato

respiratorio, trombose venosa profunda, cefaleia e parada cardiorrespiratoria);

e Comparar o tempo de internacdo hospitalar de pacientes submetidos ao protocolo de
mobilizacdo muito precoce em comparagdo com o0s cuidados usuais de pacientes

trombolisados p6s AVC isquemico agudo.
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Abstract

Objective: To examine the effects of high-intensity interval training on the functioning and health-related
quality of life of post-stroke patients.

Methods: We searched the following electronic databases: MEDLINE/Pubmed, Cochrane Central
Register of Controlled Trials, PEDro database, and Scielo up to January 2022 for randomized controlled
trials that investigated the effects of high-intensity interval training in post-stroke patients. Two reviewers
selected the studies independently. Study quality was evaluated using the PEDro scale. The mean difference
(MD), standard mean difference (SMD), and 95% confidence intervals (Cls) were calculated.

Results: Nine studies met the study criteria (375 patients). The age of the participants ranged from 55.8
to 72.1 years. The studies included patients within 2 weeks of stroke onset to patients longer than | month
of stroke. High-intensity interval training resulted in improvement in cardiorespiratory fitness (peak oxy-
gen uptake) MD (3.8 mU/kg/min, 95% Cl: 2.62, 5.01, n = 91), balance MD 5.7 (95% ClI: 3.50, 7.91; N= 64),
and gait speed SMD (0.2 m/s; 95% Cl: 0.05, 0.27; N = 1 00) compared with continuous aerobic training. The
health-related quality of life did not differ between the groups. Compared to usual care, high-intensity
interval training improved the cardiorespiratory fitness SMD (0.5 95% Cl: 0.14, 0.81, n = 239). No serious
adverse events were observed.
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Conclusions: The findings of this systematic review show that high-intensity interval training was more
efficient than continuous aerobic training to gain cardiorespiratory fitness, balance and gait speed in post-
stroke patients. In addition, compared to usual care, high-intensity interval training improved cardio-

respiratory fitness.

Keywords
Exercise, Stroke, Rehabilitation
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Background

Post-stroke patients have less than half of their car-
diorespiratory fitness than their non-stroke counter-
parts' Stroke rehabilitation programs offer limited
opportunities for cardiorespiratory training, espe-
cially for high-intensity exercise.' Evidence sug-
gests that cardiorespiratory training in stroke
patients reduces disability during or after routine
stroke care.” Despite the well-known positive
effects of exercise in stroke patients, the best car-
diorespiratory training protocol is still under
discussion.

Traditional cardiorespiratory training prescrip-
tions include moderate continuous aerobic exercise
training,3 however, since the recommendation of
the American Heart Association in 2007, a
strong clinical interest has emerged in high-
intensity interval training.* Recent systematic
reviews and meta-analyses reinforce the benefits
and safety of high-intensity interval training in
healthy individuals®*® and patients with chronic
diseases.>”® Despite, Girard et al.,” suggest
that stroke patients are not sufficiently involved
in therapeutic activities that induce a cardiovas-
cular training effect, which can interfere with
their capacity to regain functional independ-
ence.” A better understanding of the effects of
high-intensity interval training will enable post-
stroke patients and their health care providers to
practice effective and appropriate exercise
prescription.

Luo et al.'"” and Weiner et al.'" recently pub-
lished systematic reviews and reported that high-
intensity exercise is beneficial for cardiorespiratory

fitness in stroke survivors and might be safe as a
novel intervention in cardiopulmonary rehabilita-
tion after stroke. However, they included
meta-analyses that were not randomized clinical
trials (RCTs), and Luo et al.'” included studies in
a meta-analysis that did not use high-intensity inter-
val training as an intervention. In addition, the lit-
erature search for these reviews was from January
2018"" to April 2019," and some RCTs have
been completed and published since. Thus, this
study expands on previous publication by perform-
ing a comprehensive systematic literature review
with meta-analysis of randomized clinical trials
that investigated the effects of high-intensity inter-
val training on the functioning and health-related
quality of life in post-stroke patients.

Methods

This meta-analysis was completed in accordance with
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines.'” The
review protocol was registered with an international
registration database [PROSPERO, Registration
Number: CRD42021251602].

This systematic review included all randomized
clinical trials that studied the effects of high-
intensity interval training in post-stroke patients.
Studies were considered for inclusion regardless
of publication status, language, or size. To be eli-
gible, each trial should have randomized post-
stroke patients (independent of the time since the
onset of stroke, i.e. acute, sub-acute, or chronic
stages) to at least one group of high-intensity inter-
val training.
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High-intensity interval training was defined as
the application of maximum exercise intensity (>
60% heart, rate reserve [HRR] /VO2peak, > 70%
peak HR, or > 14 Borg RPE [6-20 scale]), by
short bursts of concentrated effort altemating with
low activity or rest'? We included all randomized
clinical trials that studied the effects of high-
intensity interval training compared to controls
that received usual care or interventions using con-
tinuous aerobic training.

Decisions regarding the health outcomes
included in the systematic review were made by
examining what outcomes were studied in previ-
ously conducted randomized clinical trials and sys-
tematic reviews on stroke rehabilitation. These key
indicators of functioning consisted of the following:
peak oxygen consumption, exercise time, or
maximum workload during a cardiopulmonary exer-
cise test or maximal distance in walk tests, as a
measure of cardiorespiratory fitness, balance, gait
speed, and health-related quality of life (any standar-
dized and validated scales or questionnaires).

We searched references in MEDLINE/PubMed,
Cochrane Central Register of Controlled Trials,
PEDro database and Scielo databases through
January 2022 with no language restrictions. A
standard protocol for this search was developed,
and whenever possible, controlled vocabulary
(MeSH terms for MEDLINE and Cochrane) was
used. Key words and their synonyms were used
to sensitize the search.

The optimally sensitive search strategy devel-
oped by Higgins and Green'* was used to identify
randomized clinical trials in MEDLINE/PubMed.
We checked the references of the articles included
in this systematic review to identify other poten-
tially eligible studies. For ongoing studies or
when the confirmation of any data or additional
information was needed, the authors were con-
tacted by e-mail. The full search strategy can be
found in the Electronic Supplementary File 1 for
independent replication (Table E1).

The previously described search strategies were
used to obtain titles and abstracts of studies that
might be relevant for this review. Each abstract
identified in the research was independently evalu-
ated by two authors. If at least one author

considered a reference eligible, the full text was
obtained for complete assessment. Two reviewers
independently evaluated the full-text articles for eli-
gibility using the inclusion and exclusion criteria.
In the event of a disagreement, each of the
authors discussed the reasons for their decisions
and a final decision was made by consensus.

Two authors independently extracted data from
published reports using standard data extraction
forms adapted from the Cochrane Collaboration’s"*
model. Aspects of the study population, types of
intervention performed, follow-up and loss to
follow-up, outcome measures, and results were
reviewed. Disagreements were resolved by one of
the authors. Any further information required from
the original author was requested by e-mail.

Methodological quality was independently
assessed by two researchers. Studies were scored
on the PEDro scale, which consists of 11 items.
One item on the PEDro scale (eligibility criteria)
is related to external validity and is generally not
used to calculate the method score, leaving a
score range of 0 to 10."

Pooled-effect estimates were obtained by com-
paring the mean change from baseline to endpoint
for each group and were expressed as the mean dif-
ference between the groups. For continuous vari-
ables, results were expressed as the mean
difference in the change in the variables between
randomized groups. Conversion of nonparametric
data to means and standard deviation (SD) was
based on recently established methods.'® When
the standard deviation of change was not available,
but confidence interval was available, we converted
to standard deviation as guidance by Higgins and
Green.'* If the trial was a multiple-arm randomized
clinical trials, all relevant experimental intervention
groups had data extracted. In follow-up reports
with multiple endpoints, only the data closest to
the end of the exercise program were included. In
crossover trials, size effects were only extracted at
the first crossover point. When standard deviation
of change was not available, the baseline measure
was used for meta-analysis.

Calculations were made using fixed and
random-effects models, and two comparisons were
made: high-intensity interval training versus aerobic
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continuous training group, and high-intensity interval
training versus control group. An « value of 0.05 was
considered significant. Statistical heterogeneity of the
treatment effect among studies was assessed using
Cochran’s Q-test and the inconsistency P test, in
which values above 25% and 50% were considered
indicative of moderate and high heterogeneity,
respectively.'” All analyses were conducted using
Review Manager Version 53

The quality of evidence for the outcomes of pain
and disability was assessed using the Grading of
Recommendations Assessment, Development and
Evaluation (GRADE) approach to interpret the
results and using GRADEpro GDT 2015 to import
data from Review Manager to create a “‘summary
of findings table.” The assessment involved five
items: risk of bias, imprecision, inconsistency, indir-
ectness, and publication bias. "* The quality of evi-
dence was downgraded by one level for the risk of
bias when more than a quarter of the studies included
in the meta-analysis were considered at high risk of
bias (studies without allocation concealment,
random allocation, and/or sample size calculation).
Results were considered imprecise if the pooled
sample size was <300 for dichotomous or <400 for
continuous outcomes, and inconsistent if the hetero-
geneity between randomized clinical trials was sub-
stantial (ie., 12>40%). Where possible, publication
bias was assessed by visual inspection of funnel
plots (scatterplot of the ES from individual studies
against its SE) for the meta-analysis with 10 or
more trials.'*'>* Decisions to downgrade the
quality of studies were justified using footnotes
and making comments, where necessary, to aid the
readers’ understanding of the review.

Results

The initial search led to the identification of 1014
abstracts, 12 of which were considered potentially
relevant and were retrieved for a detailed analysis.
Nine studies met the eligibility criteria. Figure 1
shows the PRISMA flow diagram of the studies in
this review.

The remaining nine papers were fully ana-
lyzed and approved by both reviewers, and their

21-29

data were extracted. Each of the papers was
scored using the PEDro scale methodology by
both reviewers. The studies included in this
review had PEDro scores of 6-8, and the mean
methodological quality of the included studies
was 7.2. The results of the assessment of the
PEDro scale are presented individually in
Electronic Supplementary File 2 (Table E2).

The number of participants in the included
studies was 375. The age of the participants ranged
from 55.8 to 72.1 years. All of the studies included
patients of both genders, but there was an overall
predominance of male participants. Two
studies”®** included patients within 2 weeks of
stroke onset, while others included patients with
more than 1 month of stroke. Table 1 summarizes
the main characteristics of the included studies.

The parameters used in the application of high-
intensity interval training were reported in most
studies. The characteristics of high-intensity inter-
val training in the included studies are given in
Table 2.

Four studies assessed cardiorespiratory
fitness outcomes. Cardiorespiratory fitness was
assessed using the cardiopulmonary exercise test
(peak VO2). The total number of patients in the
high-intensity interval training group was 47,
while 44 patients were included in the continuous
aerobic training group. The effects on cardio-
respiratory fitness compared to aerobic training
are considered in Figure 2(a), which shows a sig-
nificant difference in peak VO2 for participants in
the high-intensity interval training group compared
to the continuous aerobic training group.

Two studies™?® assessed balance as an
outcome. Balance was assessed using the Berg
Balance Scale (0-56 points). The total number of
patients in the high-intensity interval training
group was 33, while 31 patients were included in
the continuous aerobic training group. The effects
on balance compared to continuous aerobic training
are shown in Figure 2(b), which shows a significant
improvement in balance for participants in the
high-intensity interval training group compared to
the continuous aerobic training group.

Four studies®?*?*% agssessed gait speed as an
outcome. Gait speed was assessed by the

22,23,25,26
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Figure 1. Flow diagram showing the reference screening and study selection.

10-meter walk test, and the total number of patients
in the high-intensity interval training group was 54,
while 46 patients were included in the continuous
aerobic training group. The effects on walking
speed compared to continuous aerobic training
are in Figure 2(c), where an effective improvement
in walking speed can be observed for participants in
the high-intensity interval training group compared
to the continuous aerobic training group.

Two studies®** assessed the quality of life as an
outcome. Quality of life was assessed using the

Medical Outcomes Study Short Form-36 (SF-36)
and summary measures of physical and mental
health. The total number of patients in the high-
intensity interval training group was 18, while 20
patients were included in the continuous aerobic
training group. Undisclosed meta-analysis on phys-
ical component scores for participants in the high-
intensity interval training group compared to the
continuous aerobic training group. There was also
no difference in mental component scores for parti-
cipants in the high-intensity interval training group
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Table 1. Characteristics of the included studies.

Study

Patients (time

(months),
N analyzed,
age, %sex)

Outcome measures

Results

I Gjellesvik
etal,
2020

2 Sohetal,
2020

3 Hsuetal,
2020

4 Krawcyk
etal,
2019

5 Sandberg
etal,
2016

(>6) n = 70;
age = 57,6;
58,8% male

(>6); n = 36;
age = 56,9,
75% male

(>6) n = 23;
age = 55,8;
80% male

(NR) n = 63;

age = 63,7,
51% female

(NR); n = 56;

age = 70,8;
50% male

Peak VO,, blood pressure, blood
profile.

Peak VO,, EQ-5D, cardiorespiratory
fitness (CRF) and balance.

Aerobic capacity, cerebral
oxygenation, CO, BDNFE.

Cardiorespiratory Fitness (GCT-TT),
physical activity, fatigue, depression,

well-being, stress, cognition,
endothelial function, blood
pressure, body mass index,
biomarkers.

Aerobic capacity (peak work rate),
6MWT, maximum walking speed for

10 m, TUG, SLS, EQ-5D, SIS.

There was a significant and greater
improvement in the HIIT group
compared with the MICT group at 12
months in 3 of 6 sary outcomes from
the peak test but no significant
differences for blood pressure or
blood profile.

Between-group comparisons
demonstrated greater improvements
in EQ-5D, VO2 peak, peak oxygen
pulse, peak VE, DGI, and BBS in the
HIIT group than those in the MICT
group (p<0,05). Correlation analysis
showed significant relationships
between EQ-5D and VO2peak, peak
VE, DG, and BBS (p<0,05).

HIIT induced significant increases in
VO2peak (p<0.008), CO (p<0.038),
D[HHb] (p <0.046), D [THb] (p<
0.046), and serum BDNF level (p <
0.012). The improvement in VO2peak
was significantly greater with HIIT
than MICT (20.7% vs. 9.8%, p<
0.031), as was AV O2diff (p <0.041),
D [HHb] (p<0.027), and serum
BDNF level (p<0.001).

Home-based HIIT was feasible with no
reported adverse events in relation to
the intervention. No significant
change between the groups in
GCT-TT power output was detected
(p <0.90). The change in time spent
on vigorous-intensity activity was 2 h/
week and 0.6 h/week, intervention
and usual care, respectively (p <
0.045).

Both aerobic capacity (peak work rate, p
<0006) and walking distance (6MWT,
p <001 1), maximum walking speed
for 10 m (p<0001), TUG (p <0001),
SLS with the right or left leg with both
eyes open (p <000l and p <0.022,
respectively), and SLS with the right
leg with eyes closed (p <0019)
increased significantly more in the

(Continued)
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Table I. (Continued)

Patients (time

Outcome measures

Results

(months),
N analyzed,
Study age, %sex)
6 Boyne etal, (>6) n = 26;
2016 age = 58; 64%
male
7 Munarietal, (>6)n =15
2016 age = 61,5;
95% male
8 lauetal
2011 =72,1; 80%
male
9 Pohl etal, (NR) n = 60;
2002 age = 58,9;
80% male

Peak oxygen uptake, ventilatory
threshold, metabolic cost of gait,
fractional utilization, fastest
treadmill speed, 10-Meter Walk
Test, Six-Minute Walk Test

HIIT group versus the MICT group
post intervention.

Within the HIT group, statistically

significant improvements from
baseline to post intervention
measurement were found for
ventilatory threshold, metabolic cost
of gait, fractional utilization,fastest
treadmill speed, the 10-Meter Walk
Test, and 6-min walk distance. No
statistically significant outcome
changes were found within the MCT

group.

Six-Minute Walk Test, Ten-Meter Walk HITT group produced greater

Test, Health Survey Questionnaire
SF-36, Stroke Impact Scale, gait
analysis, VO2peak, walking energy
cost

<6) n = 26;age Gait speed, stride length, cadence,

Berg's Balance Score.

Overground walking speed, cadence,
stride length, Functional
Ambulation Category scores.

improvements than LITT group on
the Six-Minute Walk Test (p <0.005)
and Ten-Meter Walk Test
performances (p <0.007), stride
length (p<0.003), VO2peak (p
<0.015) other outcomes assessed. In
the LITT, no significant results were
observed.

Within each subject group, there were

improvements in all gait parameters
and Berg’s. HIIT group showed
significantly larger increases in gait
speed (95% Cl 0.04-0.26) and stride
length (95% Cl 0.02-0.30) than the
MICT group.

The STT group scored significantly

higher than the LTT and CGT groups
for overground walking speed (STT vs
LTT, p <0.001; STT vs CGT, p
<0.001), cadence (STT vs LTT, p
<0.007; STT vs CGT, p<0.001),
stride length (STT vs LTT, p<0.001;
STT vs CGT, p<0.001), and
Functional Ambulation Category
scores (STT vs LTT, p <0.007; STT vs
CGT, p <0.001).

HIIT: high intensity interval training; MICT: Moderate Intensity Continuous Training; VO2peak: Peak oxygen consumption; EDQ-5D:
European Quality of Lifee5 Dimension; CRF: cardiorespiratory fitness; DGI: Dynamic Gait Index; BBS: Berg Balance Scale; VE: peak
minute ventilation; 6MWT: Distance on the é-min walk test; TUG: balance on the timed Up and Go; SLS: test and single leg stance; SIS:
Stroke Impact Scale; FSs: fastest-possible speeds; GaitMat; Chalfont, PA: over short distances using a pressure-sensitive walkway; BDNF:
serum brain-derived neurotrophic factor; CO: peak cardiac output; O2Hb: oxyhemoglobin D; HHb: deoxyhemoglobin; THb: total

hemoglobin D; AV O2diff: arteriovenous oxygen difference; GC-TT: Graded Cycling Test with Talk Test; LITT: low-intensity treadmill

training; NR: not reported.
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Table 2. Characteristics of the interventions in the trials included in the review.

Frequency (x per

Type Wk)/ Time (min)/
Study exercise Intensity/ duration (wk) Volume Length (wk)
| Gjellesvik HIIT Walking: 85%-95% of HR; Recovery 10 min warm-up; 4 min intervals 3/38/8
etal, at 50%-70% of HR Supervised by (4 X 4) HIIT protocol; 3 min
2020 physiotherapist cool-down.
ucC Standard care according national Uninformed NR
guidelines.
2 Soh et al, HIIT Skater exercise: Maintained below | session comprised 10 3/30/12
2020 14 points on the Borg. Supervised by repetitions of the skater
a physiotherapist and physiatrist exercise; | min of light
stretching exercise; The number
of sessions 7-10 times.
ACT Walking: Initially set to 40%-50% of Recovery period duration were NR/30/NR
exercise capacity, of 50-80% HRR. setat | min.
Maintained below 14 points on the
Borg.
3 Hsu et al, HIIT Bicycle ergometer: 80% VO2peak. 3 min warm-up at 30% of 2-3/30/12-18
2020 Supervised VO2peak; 30 min HIIT; 3 min
cool-down at 30% VO2peak.
ACT Bicycle ergometer: 60% VO2peak. 3 min warm-up at 30% of NR/30/NR
VO2peak for 30 ACT 3 min
cool-down at 30% VO2peak for
4 Krawcyk HIIT Stationary bicycle: 77-93% of HRR;  Home-based HIIT daily 3 x 3 5/NR/12
etal, 14-16 on the Borg scale. min with 2 min of active
2019 recovery.
ucC Received secondary preventive NR NR
medication and advice on
self-managed lifestyle changes.
5 Sandberg HIIT Aerobic exercise: First: 50% of the I5 min warm-up; 26 min to 2/60/12
etal, EMOU; 60% of the HRR. Second: intensity training; 15 min
2016 75% of the EMOU; 80% of the HRR. cool-down.
Supervised by physiotherapist
uc No monitoring. No monitoring. NR
6 Boyne HIIT Walking: 30-50% of max HR to 3 min warm-up; 20 min HIT; 60 3/25/4
etal, warm-up; 20 min of training s recovery; 2 min cool-down.
2016 85-95HRpeak 40% - 10% of max HR
to cool-down. Supervised by
physiotherapist
ACT Walking: Continuous walking: 45% 3 min warm-up; 20 min MICT; 2 NR/25/NR
of HR. min cool-down.
7 Munari HIIT Walking: 85-95% of HRR; 40% of 5 X 5-min intervals; 10 min of 3/50-60/15
etal, HRR of warm-up and inclination 1%;  warm-up; 3 min active breaks
2016 Intervals active 50% of HRR; 50% -  walking; 5 min of cool-down.
70% of HRR of cool-down.
Supervised
LITT Walking: Training 60% of HRR; 40% 40 min training 10 min of NR/55/NR

of HRR of warm-up; 30% of HRR of
cool-down.

warm-up; 5 min of cool-down.

(Continued)
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Table 2. (Continued)

Frequency (x per
Type WK)/ Time (min)/
Study exercise Intensity/ duration (wk) Volume Length (wk)
8. Lau et al, HIT Walking NR Supervised by 30 s for walking; 2 min rest; NR/30/NR
2011 physiotherapist Increased by 10% (safely and
without stumbling); Maximum
of 5 increments within one
training session.
ACT Walking NR 30 min of continuous exercise NR/30/NR
9. Pohl etal, STT Walking: The speed was increased in 12 X 30 min; 5 min of warm-up; 3/30/4
2002 each cycle maintained for 10 Cycle maintained for 10 s (Vtl,
s. Supervised by physiotherapist Vt2, Vt3, Vt4,Vt5); Recovery
period for each cycle; 12 h of
treatment.
ACT Walking: Increased in no more than 12 X 30 min; 20% over 4 weeks; NR/30/NR
5% of the maximum initial walking Total: 12 h of treatment.
speed.
CGT  Physiotherapeutic gait therapy based 12 X 30 min Total: I5 h of NR/45/NR

on the principles of the PNF.

treatment.

HIIT: high intensity interval training; ACT: continuous aerobic training group; MICT: Moderate Intensity Continuous Training; STT:
speed-dependent treadmill training; UC: usual care group; LTT: limited progressive treadmill training; CGT: conventional gait training
LITT: low-intensity treadmill training; HR: Heart Rate; HRR: Heart Rate Reserve; EMOU: estimated maximum oxygen uptake; NR: not
report; Vt: speed-dependent training PNF: proprioceptive neuromuscular facilitation; min: minute.

compared to the continuous aerobic training group.
The effects on quality of life compared continuous
aerobic training group are shown in Figure 3.

Three studies™***’ assessed cardiorespiratory
fitness as an outcome. Due to the difference
between the instruments used in the assessment of
cardiorespiratory fitness, cardiopulmonary exercise
test (peak VO2), symptom-limited graduated cycle
ergometer test (peak work rate), six-minute walk
test (walked distance in meters) and Graded
Cycling Test with Talk Test (power in watts), a
meta-analysis performed using the standardized
mean difference. Effects on cardiorespiratory
fitness compared to the control group (usual care)
are showed in Figure 4, which shows the improve-
ment in exercise tolerance for participants in the
high-intensity interval training group compared to
the usual care group.

GRADE assessments are reviewed in Summary
Tables of Findings E3 and E4 (Supplemental
Electronic File 3). In comparison with continuous
aerobic training (Table E3), the quality of evidence

for the peak VO2 results, SF-36 (physical compo-
nent) and SF-36 (mental component) was given
as moderate. For the balance and gait speed
results, the quality of evidence was given as low.
When compared to the usual care group, the
quality of evidence for cardiorespiratory fitness
was assessed as moderate, as seen in Table E4.

Discussion

Our systematic review showed that high-intensity
interval training, when compared to continuous
aerobic training, was more efficient for cardio-
respiratory fitness when assessed by cardiopulmon-
ary exercise testing (peak VO2), balance, and gait
speed gain in post-stroke patients, but health-related
quality of life did not differ between groups. When
compared to usual care no-exercise controls, high-
intensity interval training results in an improvement
in cardiorespiratory fitness. The quality of evidence
for the results obtained was given as moderate to
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Figure 2. Change in outcomes - High-intensity interval training vs Continuous aerobic training.
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Figure 3. Change in outcomes - High-intensity interval training vs Continuous aerobic training.

low because of inclusion studies with no allocation
concealment, masking, sample size calculation,
pooled sample size <400, and statistical heterogen-

eity in the meta-analysis.

The results of this review are in accordance with
the findings of previous systematic reviews on post-
stroke patients 011 High-intensity interval training
has also been shown to have positive effects on
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Figure 4. Change in cardiorespiratory fitness - High-intensity interval training versus Usual Care.

functioning in the context of other cardiovascular
diseases.’*?" Nevertheless, it is important to note
that the superiority of high-intensity training for
VO2peak is still controversial in different popula-
tions 2 30-32

In patients with cardiovascular disease, for
example, the superiority of high-intensity interval
training over continuous aerobic training may dis-
appear when comparative analysis of isocaloric
protocols is perforrned.3‘7'3 ?

Cardiorespiratory fitness and quality of life are
essential components of rehabilitation programs.
In addition, decreased levels of functioning are
important because they have been associated with
an increased risk of stroke and mortality.“‘3 ?

Poor cardiovascular fitness may impede the
physical functioning of post-stroke patients.z'6 Our
systematic review showed that high-intensity inter-
val training is effective in peak VO,. The magni-
tude of improvement with high-intensity interval
training (mean change: + 3.7 mL/kg/min) is super-
ior to the improvements observed following
aerobic continuous training (mean change: —0.1
mL/kg/min). Specifically, the MD in peak VO,
was 3.8, favoring high-intensity interval training,
which represents a significant improvement. A
minimal clinically important difference in peak
VO, in post-stroke patients is not available.
However, the gains were greater than 10%, which
likely represents clinically meaningful cardio-
respiratory fitness gains.37

Balance is essential for the optimal functioning of
the locomotor system and the performance of many
activities of daily living in post-stroke patients.38
The minimum clinically important difference in
balance assessed by the Berg Balance Scale for
persons with chronic stroke has not yet been

studied. In people with MS, the minimum clinically
important difference for change on the Berg Balance
Scale was 3 points.39 Thus, a 5.7-point change found
in our meta-analysis may be indicative of a clinically
significant improvement.

Gait speed is also an important outcome in ran-
domized clinical trials involving exercise for post-
stroke patients, as it is related to functioning and
improves meaningfully when patients with stroke
are engaged in rehabilitation training. Our
meta-analysis demonstrated a magnitude of
improvement with high-intensity interval training
of 0.15 m/s in gait speed. The minimum clinically
important difference values for gait speed were
set at 0.10-0.20 m/s.*

This systematic review highlights some differ-
ences between daily clinical practice and research
protocols used in the selected studies. For
example, routine cardiopulmonary exercise testing
performed in randomized trials may not be avail-
able in many neurological rehabilitation settings,
available in reliance on other exercise intensity pre-
scription measures such as peak heart rate and Borg
scale. Thus, a well-defined implementation of an
exercise program depends on recognizing and
addressing the barriers of patient, physician, insur-
ance, and practice.

Another important message is that no serious
adverse events were observed in any of the
studies included in this review, demonstrating that
high-intensity interval exercise in this population
is safe and feasible.

Given the small pool of randomized clinical
trials available, caution is required when interpret-
ing our results. The notable limitation of the
included studies was the small sample size and
the fact that the age range in most of the selected
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studies was below 70 years, which means that a sig-
nificant number of stroke patients were not studied,
as stroke is more common in older patients.‘“ No
studies older than 72.1 years were found.

Importantly, although physical activity and
exercise, in addition to being important compo-
nents that improve cardiovascular health and func-
tion, also can reduce the risk of stroke recurrence,
and stroke survivors are less active compared to
people without stroke of the same age, with
factors such as age, sex, pre-stroke physical activ-
ity, functionality, depression, fatigue, self-efficacy
and quality of life associated with post-stroke phys-
ical activity level and, because of this, a large pro-
portion of stroke survivors experience a reduction
in your level of physical activity after stroke.*?

In addition, the quality of evidence for the out-
comes balance and gait speed were determined to
be low. In addition, patients and therapists were
not blinded in any of the included studies. Apart
from the methodological limitations identified for
the studies included in the curmrent systematic
review, there are limitations of our approach that
should be considered when interpreting the
reported findings. No systematic review protocol
was found to be registered prior to this systematic
review. Although we strictly followed methodo-
logical parameters in accordance with Cochrane
recommendations and PRISMA guidelines, we
may have missed studies that could be included.

Future randomized controlled trials also must
report the total energy expenditure and encourage
the comparison between different exercise inten-
sities by using isocaloric protocols for post-Stroke
patients. Clearly, the value of high-intensity inter-
val training in post-stroke patients deserves
special attention in well-planned future studies.

The results of this systematic review showed
that high-intensity interval training was more effi-
cient than continuous aerobic training for cardio-
respiratory fitness, balance, and gait speed gain in
post-Stroke patients, however, did not differ
between groups with regard to health-related
quality of life. Furthermore, when compared to
the usual care group, high-intensity interval train-
ing resulted in an improvement in cardiorespiratory
fitness. Thus, high-intensity interval training can be

incorporated as a potential modality in the neuro-
logical rehabilitation of post-stroke patients.
Despite, further investigation is needed to explore
how the positive effects of high-intensity interval
training can be sustained over time, as well as to
determine optimal intensity, sets, follow-up, and
outcomes.

Clinical messages

e After having a stroke, younger patients
who perform high-intensity interval train-
ing may improve cardiorespiratory fitness,
balance, and walking speed.

e Provided that patient, physician, insurance,
and practice barriers are recognized and
addressed, the implementation of a well-
defined exercise program can be
successful.

e Further well-designed randomized con-
trolled trials are needed before high-
intensity interval training is used routinely.
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Abstract

Background Stroke has a deleterious impact on human health due to its high incidence, degree of disabling sequelae and
mortality, constituting one of the main causes of death and disability worldwide.

Objectives This study aimed to assess the efficacy and safety of very early mobilization (VEMG) after thrombolysis in
functional recovery in patients with acute ischemic stroke.

Methods The present study was an open, prospective, randomized study, with no blinded outcome, carried out in the stroke
unit of a tertiary referral hospital located in Salvador-Bahia, Brazil. The primary outcome was the level of functional inde-
pendence. Secondary outcomes were functional mobility, balance, complications within 7 days of hospitalization and 90 days
after hospital discharge, and length of stay.

Outcomes A total of 104 patients with ischemic stroke who received thrombolytic treatment between August 2020 and July
2021 were prospectively recruited to the study. Of these, 51 patients received VEMG within 24 h of the ictus and another
53 patients receiving usual care (UCG) with mobilization 24 h after the ictus. When compared to the usual care, the VEMG
group was not associated with a significant reduction in the risk of the primary outcome (relative risk [95% confidence
intervals]: 0.74 [0.339-1.607]) or any of the secondary outcomes.

Conclusion In this study, the strategy of early mobilization after thrombolysis in ischemic stroke was safe, but without evi-

dence of short-term benefit. Brazilian Registry of Clinical Trials under the registry (registry number: RBR-8bgcs3).

Keywords Stroke - Early mobilization - Stroke rehabilitation - Motor recovery

Introduction

Practical clinical guidelines recommend two key treatments
for acute ischemic stroke: care in units specializing in stroke
management and thrombolysis with recombinant tissue

B4 Jorge Motta Anjos
jorgelmanjos @hotmail.com

Post-graduate Program in Medicine and Health, PPgMS/
UFBA-Salvador-BA, Brazil
Federal University of Bahia-UFBA, Salvador-BA, Brazil

3 Faculty of Technology and Sciences/UNIFTC, Salvador, BA,
Brazil

=)

Epidemiology Research Unit, Cardiovascular Analytics
Group, China-UK Collaboration, Hong Kong, China

Tianjin Key Laboratory of Ionic-Molecular Function
of Cardiovascular Disease, Department of Cardiology.
Tianjin Institute of Cardiology, Second Hospital

Published online: 11 October 2022

plasminogen activator (rtPA). Thrombolysis is a specific
treatment for acute ischemic stroke when given within the
first 4.5 h of ischemic stroke onset [1].

It may be administered to patients who wake up with
stroke symptoms (wake-up stroke) or have an uncertain
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onset time >4.5 h since last seen asymptomatic, when
administered within 4.5 h of recognition of stroke symp-
toms, if NIHSS <25 [2]. Or after 4.5 h if a mismatch is
found on MRI between flair and diffusion [3].

The benefits of are well defined, however, thrombolysis
has side effects and patients are carefully selected due to
the risk of secondary intracranial hemorrhage, which is one
of the main limiting factors for the use of this therapy in a
broader spectrum of patients. Smoking, atrial fibrillation,
National Institutes of Health Stroke Scale (NIHSS) score
before thrombolysis > 17, and high systolic blood pressure
2 h after thrombolysis are amongst the risk factors for bleed-
ing after intravenous thrombolysis. Age is not considered
a contraindication, and the use of thrombolysis is recom-
mended regardless of age [4-6].

Starting rehabilitation in the acute phase is important
both to prevent and treat complications and to improve
functional independence. However, several components of
rehabilitation are still poorly defined, with early mobilization
being among these and further, with regard to mobilization
of thrombolyzed patients, some protocols include 24 h of
bed rest after treatment [1].

In theory, the best period for brain repair may be in a very
narrow window after the onset of the stroke, as brain func-
tion is plastic and reorganizable and may change in structure
and function to adapt to post-injury needs. early mobiliza-
tion is an important factor in the functional recovery of the
central nervous system [7-9].

The largest study carried out on very early mobilization
in stroke found negative results at 3 months, but in the sub-
group of patients who underwent thrombolytic treatment,
it was not possible to say that early mobilization is harmful
[10].

The main objective of mobilization is the prevention of
complications and, therefore, our hypothesis is that very
early mobilization in stroke patients undergoing thrombo-
lytic treatment may associate the benefits of recanalization
promoted by thrombolysis with the benefits of mobilization
in a small time window after stroke, reducing the occurrence
of complications and accelerating functional recovery.

Therefore, this study aimed to assess the efficacy and
safety of very early mobilization (VEMG) after thrombolysis
in functional recovery in patients with acute ischemic stroke.

Materials and methods
Study design
The present study was an open-label, prospective rand-

omized trial without blinded outcome, performed in the
stroke unit (SU) of a tertiary referral hospital located in

@ Springer

Salvador, Bahia, Brazil. The report follows the CONSORT
instruction (Supplementary Fig. 1).

Participants

The inclusion criteria include patients older than 18 years of
age, diagnosed with acute ischemic stroke who had under-
gone intravenous thrombolytic therapy, hemodynamically
stable, oxygen saturation> 92%, cognitively preserved
(being able to respond to the examiner’s command), and who
had previously reported a modified Rankin Score (mRS)
(mRS<2) [11].

Exclusion criteria were any of the following: if your con-
dition deteriorated within the first hour of hospital admis-
sion, verified by values greater than or equal to 1 on the
National Institutes of Health Stroke Scale level 1¢ (NIHSS
lc> 1), transient ischemic attacks, concomitant progressive
neurological disorder, and condition unstable coronary. e.g.,
acute myocardial infarction) or other medical conditions that
could pose a danger to the patient or if their physiological
variables (blood pressure, oxygen saturation, heart rate, tem-
perature) are beyond established safety limits, heart failure
severe, lower limb fracture, mobility impairment, as well as
those patients with terminal cancer.

Interventions

The intervention group (very early mobilization group;
VEMG) received treatment as soon as possible after recruit-
ment, with the aim of mobilizing within 12 h after throm-
bolysis. The time spent in early mobilization activities was
15 min, and mobilization was performed twice a day for
7 days or until discharge (whichever comes first), with the
following activities performed: three sets of ten repetitions
of bridging exercises (in the supine position on the bed, with
knees bent and hands at the side, the patient is asked to
lift the hip, using the hands and feet for support, until the
trunk is more or less in a straight line with legs, then slowly
lower), sitting in bed with lower limbs hanging, standing,
ambulation and functional activities for the upper limbs.

Patients in the usual care group (UCG) group were mobi-
lized 24 h after thrombolysis and received routine care in
the stroke unit, including active mobilization (if possible),
correct bed positioning, bed mobilization, sitting balance
training, limb and trunk control activities, and ambulation
for 45 min a day, for 7 days or until discharge.

Outcomes

The primary outcome was defined as a favorable outcome
in the degree of disability and dependence on activities of
daily living at 7 days or at discharge (whichever occurred
before) and at 90 days after hospital discharge, measured
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using mRS, which is an ordinal scale ranging from 0 (no
disability) to 5 (severe disability), with a score of 6 allocated
to those who died [11].

The secondary outcomes evaluated were functional
mobility, balance, complications (decreased level of con-
sciousness, pulmonary embolism, delirium, hemodynamic
instability, renal dysfunction, respiratory tract infection,
deep vein thrombosis, headache, and cardiorespiratory
arrest), and length of hospital stay.

To assess neurological severity, the NIHSS was used,
which is a systematic instrument used to describe stroke-
related deficits, monitor the patient's neurological status, and
analyze the severity of the injury. The scale is composed of
11 categories, with 15 items of neurological examination,
scored from zero to four depending on the item. The total
score ranges from 0 to 42 points; the higher the score, the
worse the severity of the disease [12].

The Berg Balance Scale (BBS) and Timed Up and Go test
(TUG) were used to assess balance and functional mobil-
ity, respectively. The BBS is used to assess the elderly and
individuals with balance deficits, for example, after stroke,
regardless of their age. The cutoff point adopted was a score
of 45 points, and lower values were suggestive of a high risk
of falls [13].

The TUG assesses an individual’s mobility level by meas-
uring the time taken to get up from the chair, walk a distance
of three meters, turn around, and return to the place and
position of origin. The cutoff point used for this test was
14 s, which was also mentioned in another study carried out
with older individuals hospitalized in an SU, thus indicating
a greater risk of falls [14].

The scales were applied on three occasions: admission to
the unit, if they were able to do so, after completing 7 days
of hospitalization in the unit or at the time of hospital dis-
charge (whichever occurred before) and 90 days after hos-
pital discharge.

Baseline patient characteristics were collected, includ-
ing age, sex, and stroke territory, in addition to risk factors
(hypertension, diabetes, cardiovascular disease, and smok-
ing) and premorbid disability (as per the mRS).

Sample size

To define the sample size, an internal pilot study was carried
out with 70 participants to calculate 02 proportions based on
the Modified Rankin Score transformed into a dichotomous
variable, where mRS values <2 were defined as a favorable
outcome in up to 07 days of hospitalization, with favorable
outcome proportions of 39.4% in the very early mobilization
group and 67.6% in the usual care group. The sample size
was calculated, along with these proportions. Adopting a 1:1
sample ratio, a total of 48 patients were required for each
group with a two-sided significance of 0.05 (alpha 5%) and a

power of 0.8 (80%).To perform the calculation, the Bioestat
5.3 Software was used [15].

Randomization

After agreeing to participate in the study, patients were ran-
domly allocated by a block randomization process, where
the randomization list was a random sequence of blocks of
participants, with blocks of predetermined size with four
or six participants, ensuring that the group intervention
and control groups were balanced in terms of the number
of participants, using a randomized sequence generated by
free online software (Random.org), using a hidden opaque
envelope method.

The randomization sequence was generated by a
researcher who was not involved in the enrolment of the
participants in the study.

Statistical analysis

Descriptive statistics were used to analyze demographic and
clinical characteristics. Continuous data were presented as
mean and standard deviation or median and IQI (25-75%),
and categorical data were presented as numbers and per-
centages. Differences in severity scores, degree of disability
and dependence for activities of daily living, balance and
functional mobility, respectively, obtained on the 7th day or
hospital discharge and 90 days after hospital discharge were
compared between groups using the Mann—Whitney test.
To assess the results of the study, the relative risk between
the two groups was used. Statistical analysis was performed
using the Statistical Package for the Social Sciences (SPSS),
version 16.0 (SPSS Inc., Chicago, IL, USA). The signifi-
cance level was set at 5%.

Ethical aspects

The study was approved by the Research Ethics Commit-
tee of Roberto Santos General Hospital under the number
CAAE: 87,271,218.0.0000.5028 and Opinion No. 3.447.930.
Informed consent was obtained from all the patients or their
representatives at baseline. No adverse events were associ-
ated with study participation. The present study is registered
in the Brazilian Registry of Clinical Trials under the registry
(registry number: RBR-8bgcs3).

Results
Prospectively, from August 2020 to July 2021, a total
of 166 patients were evaluated for eligibility, where 104

patients with ischemic stroke who received thrombo-
lytic treatment were recruited to this study, including 51

@ Springer
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patients who received very early mobilization within 24 h
after the ictus and another 53 patients who received care
usual with mobilization 24 h after the ictus (Fig. 1).

Among the recruited patients, nine were excluded by
the established exclusion criteria (one from the VEMG,
five from the UCG, and one and two deaths in the VEMG
and UCG, respectively). There were no statistical differ-
ences in age between the two groups, and the main risk
factor for stroke in both groups was systemic arterial
hypertension (SAH), followed by smoking and diabetes
mellitus. The level of severity on admission, as assessed
using the NIHSS, was predominantly mild-to-moderate in
both groups (Table 1).

Another important aspect was the pre-morbidity score
using mRS, where most patients in both groups claimed to
have a score of 0 (zero), that is, without previous disabilities.
In addition, there were no significant differences between
blood pressure levels at admission, in the window for throm-
bolysis, or in the length of hospital stay.

When comparing the severity between the two groups,
the difference between the level of functional independence,
and balance at admission and discharge were used. It was
noted that there were differences in the severity assessed
through the NIHSS between the groups, with the UCG pre-
senting a lower level of severity on admission. However,
in both groups, the medians were within the range of clas-
sification of mild stroke. Moreover, in both groups, there
were gains in terms of severity (NIHSS), level of functional
independence (mRS), and balance (BBS) at discharge when
compared to admission scores, with no differences between
groups (Table 2).

Owing to the serious COVID-19 pandemic that began in
Brazil in March 2020, which brought about restrictive meas-
ures and social distancing to minimize the risks of spreading
this disease, only 54 patients selected in the study returned
for follow-up after 90 days.

For the primary endpoint assessed, a favorable out-
come was defined as an mRS score of <2 (no disability

( Enrollment ]

Assessed for eligibility (n= 166)

Excluded (n=62)
+ Not meeting inclusion criteria (n=41)
"] « Declined to participate (n= 21)

Randomized (n=104)

l

Fig.1 Flow of participants in the study

2} Springer

- { Allocation ] Y
Allocated to intervention (n= 51) Allocated to intervention (n=53)
+ Received allocated intervention (n=51 ) + Received allocated intervention (n= 53 )

y [ Follow-Up ] y
Lost to follow-up (Due to the serious health crisis Lost to follow-up (Due to the serious health crisis
caused by COVID-19 and the need for social isolation caused by COVID-19 and the need for social isolation
measures, these participants did not show up for the 90- measures, these participants did not show up for the 90-
day Follow-UP) (n=27) day Follow-UP) (n=23 )

¥ [ Analysis ] L
Analysed within 7 days post stroke (n=51) Analysed within 7 days post stroke (n=53)
Analyzed in 90 days after discharge (n=27 ) Analyzed in 90 days after discharge (n=30)
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Table 1 Baseline characteristics
of the groups

Very early mobilization
group (N=51)

Usual care group (N=53)

Age
Mean (SD)

Sex
Male, no. (%)

Affected side
Right, no. (%)

Stroke risk factors, no. (%)
Hypertension
Diabetes mellitus
HFrEF
Atrial fibrillation
Coronary disease
Dyslipidemia
Smoking

Severity (NIHSS). no. (%)
Light (0-7)
Moderate (8-16)
Severe (> 16)

Pre-morbidity score (mRS), no. (%)

0
1
2

61.80 (13.03) 58.89 (12.16)

Systolic pressure at admission (mm Hg)

Mean (SD)

Diastolic pressure at admission (mm Hg)

Mean (SD)
Time to thrombolysis (hours)*
Median (IQR)

27 (52.9) 28 (52.8)
30(58.8) 27 (50.9)

38 (74.5) 43 (81.1)

14 (27.5) 15(28.3)
3(5.9) 3(5.7)
6(11.8) 504
3(5.9) 3(5.7)
4(7.8) 4(7.5)

22 (43.1) 20(37.7)

36 (70.6) 39 (73.6)

14 (27.5) 13 (24.5)
1(2.0) 1(1.9)

49 (96.1) 51(96.2)
1(2.0) 1(1.9)
1(2.0) 1(1.9)
157.30 (23.74) 158.80 (28.25)
88.18 (14.11) 91.53 (18.25)

3.10 (2.264.00) 3.08 (2.50-3.50)

Time for first mobilization after stroke (hours)

Mean (SD)

12.24(5.00) 29.14(5.82)

HFYEF heart failure with reduced ejection fraction, SD standard deviation, IQR interquartile range, mRS
modified rankin scale, NIJHSS national institutes of health stroke scale

or minimal disability) and an unfavorable outcome score
of 3-6 (moderate to severe disability or death). It was
observed that most participants (56.7% within 7 days
after the stroke and 75.92% within 90 days after dis-
charge, respectively) had no or minimal disability at dis-
charge and, when compared between in both groups, no
increased risk was observed between the groups within
seven days and after 90 days of discharge (p =0.44 and
p=0.15, respectively) (Table 3).

As secondary outcomes, favorable results for func-
tional mobility, assessed using the TUG and balance
assessed using the BBS, were considered together with
complications and length of hospital stay, with no sig-
nificant differences being found between groups within
7 days after stroke and 90 days after hospital discharge
(Table 3).

Discussion

Exercise protocols are already used in other cardiovascular
pathologies and present good results in several compo-
nents of rehabilitation [16].

In this study, we observed that the post-thrombolysis
early mobilization protocol was safe and effective to get
the patient out of bed and get the patient to perform sitting,
standing, and walking activities earlier than with usual
care, but it was not capable of showing superiority up to
7 days after the stroke and 90 days after hospital discharge
when compared to usual care regarding the degree of dis-
ability and dependence on activities of daily living, func-
tional mobility, balance and complications.
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Table2 Comparison of the

Very early mobilization Usual care group P*
scores of the assessment group (N=51) (N=53)
instruments
NIHSS
Admission 5(39) 3(1-8) 0.01
Hospital discharge 2(14) 1(04) 091
Difference (discharge—admission) 2(0-3) 1(0-2) 0.09
Difference (discharge-90 days) (N=>54) 3(1-5) 2(04) 0.69
mRS
Admission 4(14) 2(14) 0.24
Hospital discharge 2 (0-5) 2 (0-6) 0.57
Difference (discharge—admission) 0(0-1) 0(0-1) 0.73
Difference (discharge-90 days) (N=54) 1(1-2) 1(0-1) 0.15
BBS
Admission 38 (5-50) 46 (17-54) 047
Hospital discharge 44 (14-54) 53 (28-55) 0.11
Difference (discharge—admission) 3(0-6) 1(0-5) 0.14
Difference (discharge-90 days) (N=>54) 14 (4-26) 3(1-8) 0.40
BBS berg balance scale, mRS modified rankin scale, NIJHSS national institutes of health stroke scale
“Mann-Whitney U test
Table 3 Outcome in up to 7 days of hospitalization and in 90 days
Very early mobilization Usual care group (N=53) Relative risk (95% confidence P*
group (N=51) interval)
Primary outcome 27 (52.9%) 32 (60.4%) 0.74 (0.339-1.607) 0.44
7 days or discharge (N=104)
mRS <2
90 days (N=54) 16 (66.7%) 25 (83.3%) 0.400 (0.111-0.441) 0.15
mRS <2
Favorable secondary outcomes 22 (81.5%) 24 (70.6%) 1.833 (0.542-6.207) 0.33
7 days or discharge (N=104) 21 (47.7%) 28 (62.2%) 1.804 (0.775-4.197) 0.17
TUG <14 seconds(N=61) 41 (80.4%) 40 (75.5%) 1.230 (0.478-3.166) 0.55
BBS >45 (N-89)
No complications (N-104)
90 days 17 (73.9%) 23 (79.3%) 0.739 (0.203-2.695) 0.65
TUG <14 seconds (N=52) 16 (66.7%) 24 (80.0%) 2.00 (0.583-6.864) 0.27
BBS >45 (N-54) 22 (91.7%) 26 (86.7%) 0.59 (0.099-3.539) 0.56
No complications (N-54)
Length of hospital stay (days) 6.0 (4.0-7.0) 5.0 (4.0-8.0) 0.69

Median (IQR)**

BBS berg balance scale, mRS modified rankin scale, N/JHSS national institutes of health stroke scale, TUG timed up and go scale

“Chi-squared test
“*Mann-Whitney test

The results of this study are in agreement with a sys-
tematic review that found no evidence of superiority of
mobilization before 24 h compared to mobilization above
24 h in acute stroke [17]. Although there are no studies
regarding very early mobilization with exclusive popula-
tions of patients diagnosed with stroke undergoing throm-
bolytic treatment, there is a study that evaluated very early
mobilization of patients with stroke, regardless of whether

@ Springer

the patient had been treated with thrombolysis. In that
study, the authors further analyzed if there were differ-
ences between patients who were included in the study
undergoing thrombolytic treatment compared to patients
undergoing thrombolysis who were not included in the
study. They concluded that there were no differences,
indicating the possibility of performing mobilization very
early in this patient profile [1].



Journal of Neurology

40

The overall prognosis was favorable for the main outcome
of the study (mRS <2), where 59 of the 104 participants had
a favorable outcome within 7 days after the stroke and 41
of the 54 participants who returned for follow-up 90 days
after the stroke had a favorable outcome. Hospital discharge
favorable results for this outcome.

Of the 61 participants who were able to perform the
TUG test within 7 days after the stroke and of the 52 par-
ticipants who performed the test 90 days after discharge, 46
participants and 40 participants, respectively, showed good
functional mobility. Moreover, of the 89 patients that were
evaluated using the BBS up to 7 days and of the 54 patients
evaluated after 90 days of hospital discharge, 49 participants
and 40 participants, respectively, showed no change in bal-
ance and most participants did not present complications
during hospital stay.

Regarding the main and secondary outcomes evaluated
in this study, no differences were found in the degree of
disability and dependence on activities of daily living, bal-
ance, and functional mobility within 7 days of hospitaliza-
tion and 90 days after discharge; however, other studies have
found favorable results [18] or unfavorable results for early
mobilization [10], which is in agreement with three studies
that found no benefits in early mobilization over usual care
[19-21].

The time to first mobilization after the onset of stroke
symptoms was significantly shorter in VEMG than in GCU
(p <0.001), similar to that found in the study by Sundseth
and colleagues, which reported no differences between early
mobilization and usual care [19]. However, the timings
reported by this study are lower than what other two studies
have reported [10, 18].

Regarding length of stay and complications, the results
are in agreement with the study by Herisson et al. which did
not observe significant differences between the groups in
both cases [21].

Another study had already verified that very early mobi-
lization was not associated with higher risks of mortality,
progression of stroke or falls with injury, compared to usual
care, and therefore could be considered safe, but found no
evidence of benefits in use of very early mobilization, which
is in agreement with the results of this study [22].

Limitations

The limitations of this study are the small sample size, slow
recruitment, and especially the rate of loss of participants to
follow-up, driven by the COVID-19 pandemic.

It can also be considered as a limitation of this study
the non-assessment of other outcomes, such as the impact
of early mobilization on the workload of the multiprofes-
sional team, since the faster exit from bed can favor the per-
formance of activities outside the bed, such as performing

personal hygiene care, which could lead to a reduction in the
workload of the nursing team.

Future directions

As a future direction, it is necessary to assess the economic
impacts, cost-effectiveness and quality of life related to
performing very early mobilization in patients undergoing
thrombolysis after acute ischemic stroke.

Clinical messages

In this study, the strategy of early mobilization after throm-
bolysis in ischemic stroke was safe, but without evidence of
short-term benefit.

Furthermore, very early mobilization after thrombolysis
has not been shown to be superior to usual care and therefore
does not provide additional recovery benefits for patients
with ischemic stroke.

Larger RCTs related to very early mobilization after
thrombolysis in acute stroke are needed to clarify potential
benefits and provide better evidence of health guidance for
patients and therapists.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00415-022-11411-5.

Acknowledgements We would like to welcome the residents of the
Physiotherapy in Neurofunctional Rehabilitation residency program at
the Roberto Santos General Hospital in Salvador, Bahia, Brazil. Thanks
also to Editage (www.editage.com) for the English edition.

Funding This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Declarations

Conflict of interest Giuseppe Biondi-Zoccai has consulted for Car-
dionovum, Crannmedical, Innovheart, Guidotti, Meditrial, Opsens
Medical, Replycare, Teleflex, and Terumo. All other authors declare
that they have no competing interest.

Ethical approval The study complies with the ethical standards set out
in the 1964 Declaration of Helsinki and its subsequent amendments.
Research Ethics Committee of Roberto Santos General Hospital under
the number 3.447.930.

References

1. Muhl L, Kulin J, Dagonnier M et al (2014) Mobilization after
thrombolysis (rtPA) within 24 hours of acute stroke: what fac-
tors influence inclusion of patients in a very early rehabilita-
tion trial (AVERT)? BMC Neurology. https://doi.org/10.1186/
s12883-014-0163-6

2. Powers W], Rabinstein AA, Ackerson T et al (2019) Guidelines
for the early management of patients with acute ischemic stroke:

@ Springer



41

Journal of Neurology

10.

11.

2019 update to the 2018 guidelines for the early management of
acute ischemic stroke: a guideline for healthcare professionals
from the american heart association/american stroke association.
Stroke. https://doi.org/10.1161/str.0000000000000211

Bai QK, Zhao ZG, Lu LJ, Shen J, Zhang JY, Sui HJ, Xie XH,
Chen J, Yang J, Chen CR (2019) Treating ischaemic stroke with
intravenous tPA beyond 4.5 hours under the guidance of a MRI
DWI/T2WI mismatch was safe and effective. Stroke Vasc Neurol
4(1):8-13. https://doi.org/10.1136/svn-2018-000186

Li KH, Jesuthasan A, Kui C, Davies R, Tse G, Lip GY (2020)
Acute ischemic stroke management: concepts and controversies.
A narrative review. Expert Rev Neurother 21(1):65-79. https:/
doi.org/10.1080/14737175.2021.1836963

Sun F, Liu H, Fu HX et al (2020) Predictive factors of hemorrhage
after thrombolysis in patients with acute ischemic stroke. Front
Neurol. https://doi.org/10.3389/fneur.2020.551157

Emberson J, Lees KR, Lyden P, Blackwell L, Albers G. Bluh-
mki E, Brott T, Cohen G, Davis S, Donnan G, Grotta J, Howard
G, Kaste M, Koga M, von Kummer R, Lansberg M, Lindley RI,
Murray G, Olivot JM, Parsons M, Tilley B, Toni D, Toyoda K,
Wahlgren N, Wardlaw J, Whiteley W, del Zoppo GJ, Baigent C,
Sandercock P, Hacke W (2014) Stroke thrombolysis Trialists” col-
laborative group. Effect of treatment delay, age. and stroke sever-
ity on the effects of intravenous thrombolysis with alteplase for
acute ischaemic stroke: a meta-analysis of individual patient data
from randomised trials. Lancet 384(9958):1929-35. https://doi.
org/10.1016/50140-6736(14)60584-5 (Epub 2014 Aug 5. PMID:
25106063; PMCID: PMC4441266)

Ding R, Zhang H (2021) Efficacy of very early mobilization in
patients with acute stroke: a systematic review and meta-analysis.
Ann Palliat Med 10(11):11776—11784. https://doi.org/10.21037/
apm-21-2997

Langhorne P, Collier JM, Bate PJ, Thuy MN, Bernhardt J (2018)
Very early versus delayed mobilisation after stroke. Cochrane
Database Syst Rev 10(10):CDO006 187. https://doi.org/10.1002/
14651858.CD006187.pub3 (pub3. PMID: 30321906; PMCID:
PMC6517132)

Li Z, Zhang X, Wang K, Wen J (2018) Effects of early mobili-
zation after acute stroke: a meta-analysis of randomized control
trials. J Stroke Cerebrovasc Dis 27(5):1326-1337. https://doi.org/
10.1016/j.jstrokecerebrovasdis.2017.12.021 (Epub 2018 Jan 17
PMID: 29373228)

Efficacy and safety of very early mobilisation within 24 h of stroke
onset AVERT (2015) A randomised controlled trial. The Lan-
cet 386(9988):46-55. https://doi.org/10.1016/s0140-6736(15)
60690-0

Banks JL, Marotta CA (2007) Outcomes validity and reliability
of the modified rankin scale: implications for stroke clinical trials.

Q Springer

12.

14.

15.

16.

17.

18.

19.

21.

22.

Stroke 38(3):1091-1096. https://doi.org/10.1161/01.str.00002
58355.23810.c6

Brott T, Adams HP, Olinger CP et al (1989) Measurements of
acute cerebral infarction: a clinical examination scale. Stroke
20(7):864-870. https://doi.org/10.1161/01.5tr.20.7.864

. Miyamoto ST, Lombardi Junior I, Berg KO, Ramos LR, Natour

J (2004) Brazilian version of the Berg balance scale. Braz J Med
Biol Res 37(9):1411-1421. https://doi.org/10.1590/s0100-879x2
004000900017

Andersson A, Kamwendo K, Seiger A Appelros P (2006) How to
identify potential fallers in a stroke unit: validity indexes of 4 test
methods. J Rehabil Med 38(3):186—191. https://doi.org/10.1080/
16501970500478023

Mamiraua Institute (2013) Bioestat 5.3 [Internet]. Brasil. https://
www.mamiraua.org.br/downloads/programas/. Accessed 28 Jun
2022

Kitzman DW, Whellan DJ, Duncan P et al (2021) Physical reha-
bilitation for older patients hospitalized for heart failure. N Engl
J Med 385(3):203-216. https://doi.org/10.1056/nejmoa2026141
Fure B, Holte HH, Hov L, Vist GE, Kateraas LH, Indredavik B
(2018) Veldig tidlig mobilisering ved akutt hjerneslag. Tidsskrift
for Den norske legeforening. https://doi.org/10.4045/tidsskr.17.
0924

Chippala P, Sharma R (2015) Effect of very early mobilisation
on functional status in patients with acute stroke: a single-blind,
randomized controlled trail. Clin Rehabil 30(7):669-675. https://
doi.org/10.1177/0269215515596054

Sundseth A, Thommessen B, Rgnning OM (2012) Outcome after
mobilization within 24 hours of acute stroke. Stroke 43(9):2389—
2394. https://doi.org/10.1161/strokeaha.111.646687

Yelnik AP, Quintaine V, Andriantsifanetra C et al (2017)
AMOBES (Active Mobility Very Early After Stroke). Stroke
48(2):400—-405. https://doi.org/10.1161/strokeaha.116.014803
Herisson F, Godard S, Volteau C, Le Blanc E, Guillon B, Gaudron
M (2016) Early sitting in ischemic stroke patients (SEVEL): a
randomized controlled trial. PLoS ONE 11(3):e0149466. https://
doi.org/10.1371/journal.pone.0149466

Xu T, Yu X, Ou S, Liu X, Yuan J, Chen Y (2017) Efficacy and
safety of very early mobilization in patients with acute stroke: a
systematic review and meta-analysis. Sci Rep. https://doi.org/10.
1038/s41598-017-06871-z

Springer Nature orits licensor holds exclusive rights to this article under
a publishing agreement with the author(s) or other rightsholder(s):
author self-archiving of the accepted manuscript version of this article
is solely governed by the terms of such publishing agreement and
applicable law.



42

4 DISCUSSAO

Essa tese mostrou através de uma revisdo sistematica com metanalise que o
treinamento intervalado de alta intensidade, quando comparado ao treinamento aerdbio
continuo, foi mais eficiente para a aptiddo cardiorrespiratéria quando avaliado pelo teste de
exercicio cardiopulmonar (VO2 pico), equilibrio e ganho de velocidade da marcha em
pacientes pés-AVC, mas qualidade de vida relacionada a satde ndo diferiu entre os grupos.
Quando comparado aos controles normais sem exercicio, o treinamento intervalado de alta
intensidade resulta em uma melhora na aptiddo cardiorrespiratoria, estando de acordo com 0s
achados de revisfes sistematicas anteriores em pacientes poés -AVC ( LUO L et al, 2020;
WIENER et al, 2019).

O treinamento intervalado de alta intensidade também demonstrou ter efeitos positivos
sobre a funcionalidade no contexto de outras doencas cardiovasculares ( WAY KL et al, 2019;
CONCEICAO et al, 2021).

Além disso, niveis reduzidos de atividade fisica sdo importantes porque tém sido
associados a um risco aumentado de acidente vascular cerebral e mortalidade (LEE CD E
BLAIR SN, 2002; GOMES-NETO et al, 2016).

Esse estudo mostrou que o treinamento intervalado de alta intensidade é eficaz na
otimizagdo do VO2 pico, com uma magnitude da melhora com o treinamento intervalado de
alta intensidade (alteracdo média: +3,7 mL/kg/min) superior as melhorias observadas apds o
treinamento aerobico continuo (alteracdo média: -0,1 mL/kg/ min). E, apesar de uma
diferenga minima clinicamente importante no pico de VO2 em pacientes pds-AVC ndo esta
disponivel na literatura, os ganhos foram superiores a 10%, o que provavelmente representa

ganhos de aptiddo cardiorrespiratdria clinicamente significativos (SWANK et al, 2012).

O equilibrio é essencial para o funcionamento ideal do sistema locomotor e o
desempenho de muitas atividades da vida didria em pacientes p6s-AVC, porém, assim como 0
VO2 pico, uma diferenca minima clinicamente importante no equilibrio avaliada pela Escala
de Equilibrio de Berg para pessoas com AVC cronico ainda ndo foi estudada., entretando um
estudo com portadores de exclerose multipla, concluiu que a diferengca minima clinicamente

importante para mudanca na Escala de Equilibrio de Berg foi de 3 pontos (BLUM;KORNER-
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BITENSKY, 2008; GERVASONI et al, 2017). Assim, em pacientes tratados com exercicios
intervalados de alta intensidade, uma mudanca de 5,7 pontos encontrada na meta-analise

realizada nesta tese pode ser indicativa de uma melhora clinicamente significativa.

Outro aspecto importante a ser observado é a velocidade da marcha, pois esta se
relaciona com funcionalidade e melhora significativamente quando os pacientes com AVC
estdo em reabilitacdo. A meta-analise realizada nesta tese demonstrou uma magnitude de
melhora com treinamento intervalado de alta intensidade de 0,15 m/s na velocidade da
marcha, estando dentro da faixa de 0,10-0,20 m/s, que foram definidos como valores minimos
de diferenca clinicamente importantes (BOHANNON;GLENNEY, 2014).

Em relacdo aos exericios intervalados de alta intensidade em pacientes com sequelas
por AVC, podem existir algumas diferencas entre a pratica clinica diaria e os protocolos de
pesquisa utilizados nos estudos selecionados. Por exemplo, testes de exercicio
cardiopulmonar de rotina realizados em estudos randomizados podem ndo estar disponiveis
em muitos ambientes de reabilitacdo neuroldgica, disponiveis com base em outras medidas de
prescricdo de intensidade de exercicio, como frequéncia cardiaca de pico e escala de Borg.
Assim, uma implementacdo bem definida de um programa de exercicios depende de

reconhecer e abordar as barreiras do paciente, médico, seguranca e pratica.

Outra mensagem importante € que nenhum evento adverso grave foi observado em
nenhum dos estudos incluidos nesta revisao, demonstrando que o exercicio intervalado de alta

intensidade nessa populacao é seguro e viavel.

Dado o pequeno conjunto de ensaios clinicos randomizados disponiveis, é necessario
cautela ao interpretar nossos resultados. A limitacdo notavel dos estudos incluidos foi o
pequeno tamanho da amostra e o fato de que a faixa etaria na maioria dos selecionados
estudos foi inferior a 70 anos, o que significa que um namero significativo de pacientes com
AVC néo foi estudado como o acidente vascular cerebral € mais comum em pacientes mais
velhos (ALVES PEREIRA et al, 2019).

No que diz respeito & mobilizagdo muito precoce de pacientes trombolisados p6s AVC
isquemico agudo, observamos que o protocolo de mobilizacdo precoce pds-trombolise foi

seguro e eficaz para tirar o paciente do leito e fazer com que ele realizasse as atividades



44

sentado, em pé e deambulacdo mais cedo do que com os cuidados habituais, mas nao foi
capaz de mostrando superioridade até 7 dias apos o AVC e 90 dias apds a alta hospitalar
guando comparados aos cuidados habituais quanto ao grau de incapacidade e dependéncia das

atividades de vida diaria, mobilidade funcional, equilibrio e complicagdes.

Os resultados deste estudo estdo de acordo com uma revisdo sistematica que ndo
encontrou evidéncia de superioridade da mobilizacdo antes de 24 h em comparacdo com a
mobiliza¢do acima de 24 h no AVC agudo (FURE B et al, 2018).

Embora ndo existam estudos sobre mobilizacdo muito precoce com populacbes
exclusivas de pacientes com diagnéstico de AVC em tratamento trombolitico, em um estudo
que avaliou a mobilizacdo muito precoce de pacientes com AVC, independentemente o
paciente havia sido tratado com trombdlise, os autores analisaram se havia diferencas entre os
pacientes incluidos no estudo em tratamento trombolitico em comparacdo aos pacientes
submetidos a trombolise que ndo foram incluidos no estudo e concluiram que ndo houve
diferengas, indicando a possibilidade de realizar a mobilizacdo muito precocemente neste
perfil de paciente (MUHL et al, 2014).

O prognostico geral foi favoravel para o desfecho principal do estudo (mRS < 2), onde
59 do total de 104 participantes apresentaram resultado favoravel em até sete dias apds o
AVC e 41 dos 54 participantes que retornaram para o follow-up apds 90 dias da alta

hospitalar obtiveram resultado favoravel para este desfecho.

Dos 61 que conseguiram realizar o Time Up and Go teste em até 07 dias ap6s o AVC
e dos 52 que realizaram o teste apds 90 dias da alta, 46 participantes e 40 participantes,
respectivamente, apresentaram boa mobilidade funcional, além disso, de 89 pacientes que
foram avaliados com a utilizacdo da Escala de Equilibrio de Berg (BBS) em até sete dias e 54
pacientes avaliados ap6s 90 dias da alta hospitalar, 49 e 40 participantes respectivamente nao
apresentaram alteracdo do equilibrio, avaliado e a maior parte dos participantes néo

apresentou complicacdes durante o internamento hospitalar.

Em relacdo aos desfechos principais e secundarios avaliados neste estudo, ndo foram
encontradas diferengas no grau de incapacidade e dependéncia para atividades de vida diéria,

equilibrio e mobilidade funcional em 7 dias de internacdo e 90 dias ap0s a alta; no entanto,
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outros estudos encontraram resultados favoraveis (CHIPPALA P, SHARMA R, 2015), ou
desfavoraveis para a mobilizacdo precoce (AVERT, 2015), estando de acordo com trés
estudos que ndo encontraram beneficios na mobilizacdo precoce sobre os cuidados habituais
(SUNDSETH et al, 2012; YELNIK et al, 2017; HERISSON, 2016).

O tempo para a primeira mobilizacdo ap6s inicio dos sintomas do AVC foi
significativamente menor no grupo VEMG em comparacdo ao UCG (p< 0,001), sendo os
valores préximos aos encontrados em outro estudo que também ndo encontrou diferencas
entre a mobilizacdo precoce e os cuidados usuais (SUNDSETH et al, 2012) e inferiores a
outros estudos que encontraram resultados diferentes aos do presente estudo(CHIPPALA P,
SHARMA R, 2015; AVERT, 2015).

Em relagcdo ao tempo de internacdo hospitalar e as complicacfes, ndo foi observado
associacdo com maiores riscos de mortalidade, progressdo do acidente vascular cerebral ou
guedas com lesdo em comparacdo com os cuidados usuais, podendo dessa maneira ser
considerada segura, estando esses resultados de acordo com outro estudo que ndo observou
diferencas significativas entre os grupos em ambos os casos (HERISSON et al, 2016).

As limitagGes deste estudo séo o pequeno tamanho da amostra, o recrutamento lento e,
principalmente, a taxa de perda de participantes no acompanhamento, impulsionada pela
pandemia de COVID-19. Também pode ser considerada como limitacdo deste estudo a nao
avaliacdo de outros desfechos, como o impacto da mobilizacdo precoce na carga de trabalho
da equipe multiprofissional, pois a saida mais rapida do leito pode favorecer a realizagdo de
atividades fora da cama, como realizar cuidados de higiene pessoal, 0 que poderia levar a
reducdo da carga de trabalho da equipe de enfermagem.
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5 CONCLUSAO

Com base nos resultados encontrados neste estudo pode-se concluir que o treinamento
intervalado de alta intensidade melhora a aptiddo cardiorrespiratéria, o equilibrio e a
velocidade da marcha de pacientes com sequelas decorrentes do AVC e que a estratégia de
mobilizacdo muito precoce apds trombdlise é segura, mas sem evidéncia de beneficio em
curto prazo no que diz respeito ao grau de independéncia e incapacidade para as atividades de
vida diaria, no equilibrio, no nivel de mobilidade funcional e no tempo de internacéo
hospitalar, podendo o profissional de saide utilizar essa conduta na rotina de pratica clinica

com finalidade de retirar o paciente precocemente do leito.
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6 PERSPECTIVAS DE ESTUDO

Pretende-se dar continuidade a este estudo com o intuito de aumentar a amostra e, além
disso, inlcuir novas hipdteses ao estudo, avaliando aspectos relacionados ao impacto da
mobilizacdo muito precoce na carga de trabalho das equipes que atuam nas unidades de AVC,
percepcao da equipe e pacientes/familiares no que diz respeito a humanizacgéo do tratamento
desse perfil de pacientes, identificar possiveis barreiras para a mobilizacdo muito precoce e

avaliacdo da qualidade de vida relacionada a satde ap6s 90 dias da alta hospitalar.
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Instrucao

Definicao da escala

Escore

Hora

1a. Nivel de Consciéncia

O investigador deve escolher uma resposta mesmo se
uma avaliacdo completa é prejudicada por obstaculos
como um tubo orotraqueal, barreiras de linguagem,
trauma ou curativo orotraqueal. Um 3 é dado apenas
se o paciente ndo faz nenhum movimento (outro além
de postura reflexa) em resposta a estimulacdo
dolorosa.

0 = Alerta; reponde com entusiasmo.

1 = Nao alerta, mas ao ser acordado por minima
estimulacdo obedece, responde ou reage.

2 = N&o alerta, requer repetida estimulacéo ou
estimulacdo dolorosa para realizar
movimentos (ndo estereotipados).

3 = Responde somente com reflexo motor ou
reacdes autondmicas, ou totalmente
irresponsivo, flacido e arreflexo.

1b. Perguntas de Nivel de Consciéncia

O paciente é questionado sobre o més e sua idade. A
resposta deve ser correta - ndao ha nota parcial por
chegar perto. Pacientes com afasia ou esturpor que
ndo compreendem as perguntas irdo receber 2.
Pacientes incapacitados de falar devido a intubacdo
orotraqueal, trauma orotraqueal, disartria grave de
qualquer causa, barreiras de linguagem ou qualquer
outro problema ndo secundario a afasia receberdo um
1. E importante que somente a resposta inicial seja
considerada e que o examinador ndo “ajude” o
paciente com dicas verbais ou ndo verbais.

0 = Responde ambas as questoes corretamente.

1 = Responde uma questdo corretamente.

2 = Nao responde nenhuma questao
corretamente.

1c. Comandos de Nivel de Consciéncia

O paciente é solicitado a abrir e fechar os olhos e
entdo abrir e fechar a mao ndo parética. Substitua
por outro comando de um Unico passo se as maos nao
podem ser utilizadas. E dado credito se uma tentativa
inequivoca é feita, mas ndo completada devido a
fraqueza. Se o paciente ndo responde ao comando, a
tarefa deve ser demonstrada a ele (pantomima) e o
resultado registrado (i.e., segue um, nenhum ou
ambos os comandos). Aos pacientes com trauma,
amputacdo ou outro impedimento fisico devem ser
dados comandos Unicos compativeis. Somente a
primeira tentativa é registrada.

0 = Realiza ambas as tarefas corretamente.
1 = Realiza uma tarefa corretamente.
2 = N&o realiza nenhuma tarefa corretamente.

2. Melhor olhar conjugado

Somente os movimentos oculares horizontais sao
testados. Movimentos oculares voluntarios ou reflexos
(6culo-cefalico) recebem nota, mas a prova calérica
ndo é usada.

Se o paciente tem um desvio conjugado do olhar, que
pode ser sobreposto por atividade voluntaria ou
reflexa, o escore serd 1. Se o paciente tem uma
paresia de nervo periférica isolada (NC Ill, IV ou VI),
marque 1. O olhar é testado em todos os pacientes
afasicos. Os pacientes com trauma ocular, curativos,
cegueira preexistente ou outro disturbio de acuidade
ou campo visual devem ser testados com movimentos
reflexos e a escolha feita pelo investigador.
Estabelecer contato visual e, entdo, mover-se perto
do paciente de um lado para outro, pode esclarecer a
presenca de paralisia do olhar.

0 = Normal.

1 = Paralisia parcial do olhar. Este escore é
dado quando o olhar é anormal em um ou
ambos os olhos, mas néo ha desvio forcado
ou paresia total do olhar.

2 = Desvio forcado ou paralisia total do olhar
que ndo podem ser vencidos pela manobra
oculo-cefalica.
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Instrucdo

Definicao da escala

Escore

Hora

3. Visual

0OS campos visuais (quadrantes superiores e inferiores)
sdo testados por confrontacdo, utilizando contagem
de dedos ou ameaca visual, conforme apropriado. O
paciente deve ser encorajado, mas se olha para o
lado do movimento dos dedos, deve ser considerado
como normal. Se houver cegueira unilateral ou
enucleacdo, os campos visuais no olho restante sao
avaliados. Marque 1 somente se uma clara assimetria,
incluindo quadrantanopsia, for encontrada. Se o
paciente & cego por qualquer causa, marque 3.
Estimulacdo dupla simultdnea é realizada neste
momento. Se houver uma extincao, o paciente recebe
1 e os resultados sao usados para responder a questao
11.

0 = Sem perda visual.

1 = Hemianopsia parcial.

2 = Hemianopsia completa.

3 = Hemianopsia bilateral (cego, incluindo
cegueira cortical).

4. Paralisia Facial

Pergunte ou use pantomima para encorajar o paciente
a mostrar os dentes ou sorrir e fechar os olhos.
Considere a simetria de contracdo facial em resposta
a estimulo doloroso em paciente pouco responsivo ou
incapaz de compreender. Na presenca de trauma
/curativo facial, tubo orotraqueal, esparadrapo ou
outra barreira fisica que obscureca a face, estes
devem ser removidos, tanto quanto possivel.

0 = Movimentos normais simétricos.

1 = Paralisia facial leve (apagamento de prega
nasolabial, assimetria no sorriso).

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

3 = Paralisia facial completa (auséncia de
movimentos faciais das regides superior e
inferior da face).

5. Motor para bragos

O braco é colocado na posicao apropriada: extensdo
dos bracos (palmas para baixo) a 90° (se sentado) ou a
45° (se deitado). E valorizada queda do braco se esta
ocorre antes de 10 segundos. O paciente afasico é
encorajado através de firmeza na voz e de
pantomima, mas ndo com estimulacdo dolorosa. Cada
membro é testado isoladamente, iniciando pelo braco
ndo-parético. Somente em caso de amputacdo ou de
fusdo de articulacdo no ombro, o item deve ser
considerado ndo-testavel (NT), e uma explicacdo deve
ser escrita para esta escolha.

0 = Sem queda; mantém o braco 90° (ou 45°)
por 10 segundos completos.

1 = Queda; mantém o braco a 90° (ou 45°),
porém este apresenta queda antes dos 10
segundos completos; ndo toca a cama ou
outro suporte.

2 = Algum esforco contra a gravidade; o braco
ndo atinge ou ndao mantém 90° (ou 45°), cai
na cama, mas tem alguma forca contra a
gravidade.

3 = Nenhum esforco contra a gravidade; braco
despenca.

4 = Nenhum movimento.

NT = Amputacdo ou fusdo articular,
explique:

5a. Braco esquerdo 5b. Brago direito

6. Motor para pernas

A perna é colocada na posicdo apropriada: extensdo a
30° (sempre na posicao supina). E valorizada queda do
braco se esta ocorre antes de 5 segundos. O paciente
afasico é encorajado através de firmeza na voz e de
pantomima, mas ndo com estimulacdo dolorosa. Cada
membro é testado isoladamente, iniciando pela perna
ndo-parética. Somente em caso de amputacao ou de
fusdo de articulacdo no quadril, o item deve ser
considerado n&o-testavel (NT), e uma explicacdo
deve ser escrita para esta escolha.

0 = Sem queda; mantém a perna a 30° por 5
segundos completos.

1 = Queda; mantém a perna a 30°, porém esta
apresenta queda antes dos 5 segundos
completos; ndo toca a cama ou outro
suporte.

2 = Algum esforco contra a gravidade; a perna
nao atinge ou ndo mantém 30°, cai na
cama, mas tem alguma forca contra a
gravidade.

3 = Nenhum esforco contra a gravidade; perna
despenca.

4 = Nenhum movimento.

NT = Amputac&o ou fuséo articular,
explique:

6a. Perna esquerda 6b. Perna direita




56

Instrucao

Definicdo da escala

Escore

Hora

7. Ataxia de membros

Este item é avalia se existe evidéncia de uma leséo
cerebelar unilateral. Teste com os olhos abertos. Em
caso de defeito visual, assegure-se que o teste é feito
no campo visual intacto. Os testes index-nariz e
calcanhar-joelho sdo realizados em ambos os lados e a
ataxia é valorizada, somente, se for desproporcional a
fraqueza. A ataxia é considerada ausente no paciente
que nao pode entender ou esta hemiplégico. Somente
em caso de amputacao ou de fusdo de articulacdes, o
item deve ser considerado ndo-testavel (NT), e uma
explicacdo deve ser escrita para esta escolha. Em
caso de cegueira, teste tocando o nariz, a partir de
uma posicao com os bracos estendidos.

0 = Ausente.

1 = Presente em 1 membro.

2 = Presente em dois membros.

NT = Amputacao ou fusdo articular,

explique:

8. Sensibilidade

Avalie sensibilidade ou mimica facial ao beliscar ou
retirada do estimulo doloroso em paciente torporoso
ou afasico. Somente a perda de sensibilidade
atribuida ao AVC é registrada como anormal e o
examinador deve testar tantas areas do corpo (bracos
[exceto mdos], pernas, tronco e face) quantas forem
necessarias para checar acuradamente um perda
hemisensitiva. Um escore de 2, “grave ou total” deve
ser dados somente quando uma perda grave ou total
da sensibilidade pode ser claramente demonstrada.
Portanto, pacientes em esturpor e afasicos irdo
receber provavelmente 1 ou 0. O paciente com AVC
de tronco que tem perda de sensibilidade bilateral
recebe 2. Se o paciente ndo responde e esta
quadriplégico, marque 2. Pacientes em coma (item
1a=3) recebem arbitrariamente 2 neste item.

0 = Normal; nenhuma perda.

1 = Perda sensitiva leve a moderada; a
sensibilidade ao beliscar € menos aguda ou
diminuida do lado afetado, ou ha uma
perda da dor superficial ao beliscar, mas o
paciente esta ciente de que esta sendo
tocado.

2 = Perda da sensibilidade grave ou total; o
paciente ndo sente que estas sendo tocado.

9. Melhor linguagem

Uma grande quantidade de informacdes acerca da
compreensdo pode obtida durante a aplicacdo dos
itens precedentes do exame. O paciente é solicitado a
descrever o que esta acontecendo no quadro em
anexo, a nomear os itens na lista de identificacdo
anexa e a ler da lista de sentenca anexa. A
compreensao é julgada a partir destas respostas assim
como das de todos os comandos no exame neuroldgico
geral precedente. Se a perda visual interfere com os
testes, peca ao paciente que identifique objetos
colocados em sua mao, repita e produza falas. O
paciente intubado deve ser incentivado a escrever. O
paciente em coma (ltem 1A=3) recebera
automaticamente 3 neste item. O examinador deve
escolher um escore para pacientes em estupor ou
pouco cooperativos, mas a pontuacao 3 deve ser
reservada ao paciente que esta mudo e que ndo segue
nenhum comando simples.

0 = Sem afasia; normal.

1 = Afasia leve a moderada; alguma perda obvia
da fluéncia ou dificuldade de compreensao,
sem limitacdo significativa das idéias
expressdo ou forma de expressao. A
reducdo do discurso e/ou compreensao,
entretanto, dificultam ou impossibilitam a
conversacdo sobre o material fornecido.
Por exemplo, na conversa sobre o material
fornecido, o examinador pode identi-ficar
figuras ou item da lista de nomeacao a
partir da resposta do paciente.

2 = Afasia grave; toda a comunicacdo é feita
através de expressoes fragmentadas;
grande necessidade de interferéncia,
questionamento e adivinhacdo por parte do
ouvinte. A quantidade de informacao que
pode ser trocada é limitada; o ouvinte
carrega o fardo da comunicacdo. O
examinador ndo consegue identificar itens
do material fornecido a partir da resposta
do paciente.

3 = Mudo, afasia global; nenhuma fala Gtil ou
compreensao auditiva.
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Instrucao

Definigdo da escala

Escore

Hora

10. Disartria

Se acredita que o paciente € normal, uma avaliacdo
mais adequada € obtida, pedindo-se ao paciente que
leia ou repita palavras da lista anexa. Se o paciente
tem afasia grave, a clareza da articulacdo da fala
espontdnea pode ser graduada. Somente se o paciente
estiver intubado ou tiver outras barreiras fisicas a
producdo da fala, este item devera ser considerado
nao testavel (NT). Nao diga ao paciente por que ele
estad sendo testado.

0 = Normal.

1 = Disartria leve a moderada; paciente arrasta
pelo menos algumas palavras, e na pior
das hipoteses, pode ser entendido, com
alguma dificuldade.

2 = Disartria grave; fala do paciente é tao
empastada que chega a ser ininteligivel,
na auséncia de disfasia ou com disfasia
desproporcional, ou é mudo/anartrico.

NT = Intubado ou outra barreira fisica;
explique

11. Extingao ou Desatencdo (antiga negligéncia)
Informacao suficiente para a identificacdo de
negligéncia pode ter sido obtida durante os testes
anteriores. Se o paciente tem perda visual grave, que
impede o teste da estimulacao visual dupla simultanea,
e os estimulos cutdneos sdo normais, o escore &
normal. Se o paciente tem afasia, mas parece atentar
para ambos os lados, o escore € normal. A presenca de
negligéncia espacial visual ou anosagnosia pode
também ser considerada como evidéncia de
negligéncia. Como a anormalidade s¢ é pontuada se
presente, o item nunca é considerado nao testavel.

0 = Nenhuma anormalidade.

1 = Desatencao visual, tatil, auditiva, espacial
ou pessoal, ou extincao a estimulacao
simultanea em uma das modalidades
sensoriais.

2 = Profunda hemi-desatencao ou hemi-
desatencdo para mais de uma modalidade;
nao reconhece a prépria mao e se orienta
somente para um lado do espaco.
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Escala de Equilibrio de Berg (BBS)

1) Posicho sentada para posicdo em pé
Instrugdo: Por favor, levante-se. Terte ndo usar suas maos
para se apoiar.

(1) capaz de levantar-se sem utilizar as maos e estabilizar-se independentemente
{3) capaz de levantar-se independentemente utilizando as maos

(2) capaz de levantar-se utilizando as maos apds diversas tentativas

(1) necessita de ajuda minima para levantar-se cu estabilizar-se

() necessita de ajuda moderada ou maxima para levantar-se

1) Permanecer em pé sem apoio

Instrugde: Por favar, fique em pé por 2 minutos sem se
apoiar .

Se o paciente for capaz de permanecer em pé por 2 minu-
tas sem apoio, dé o nimero total de pontos o item N° 3.
Continue com o item N°4,

(4) capaz de permanecer em pé com seguranga por 2 minutos

(3) capaz de permanecer em pé por 2 minutos com supenisac

{2) capaz de permanecer em pé por 30 segundas sem apoio

(1) necessita de varias tentativas para permanecer em pé por 30 sequndes sem apoio
{0 incapaz de parmanecer em pé por 30 segundos sem apoic

31 Permanecer sentada sem apoio nas costas, mas com os
pés apoiados no chao ou num kanquinho

Instrugac: Por favor, fique sentada sern apolar as costas com
05 bragos cruzados por 2 minutos,

(#) capaz de permanecer sentado com sequranga e com firmeza por 2 minutas
(31 capaz de perrmanecer sentado por 2 minutos sob supervisao

(2) capaz de permanscer sentado por 30 segundos

(1) capaz de permanecer sentado por 10 segundos

(0} incapaz de parmanecer sentado sem apolo durante 10 segundos

4) Posicao em pé para posicao sentada
Instrugac: Por favor, sente-se,

(41 senta-se Com segUranga com uso minime das mios

(3) controla a descida utilizando as maos

(2 utiliza a parte posterior das pernas contra a cadelra para controlar a descida
(11 senita-se inclependentaments, mas tem descida sern controle

(01 necessita de gjuda para sentar-se

5) Transferéncias

Instrugio: Ariume as cadeiras perpendicularmente ou uma
de frente para a outra para uma transferéneia em piva. Peca
a0 paciente para transferir-se de uma cadeira com apoio de
braco para urna cadeira sem apeio de brago, & vice-versa.

(4) capaz de rransferir-se com seguranga Com uso minime das maos

(3) capaz de transferir-se com seguranga com o use das mios

{2) capaz de transferir-se seguinda orientagdes verbals efou supervisao

(1) necessita de uma pessoa para ajudar

(0) necessita de duas pessoas para ajudar ou supervisionar para realizar a tarefa com seguranga

&) Permnanecer erm pé sem apole corm os olhos fachados
Instrugdo: Por faver, fique em pé e feche os olhos por 10
sequridas.

(#) capaz de permanecer em pé por 10 segundos corm sequranca

(3) capaz de permanecer em pé por 10 segundos corm supervisac

(2) capaz de permanacer em pé por 3 segundos

(1) incapaz de permanecer com os olhos fechados durante 3 saqundos, mas mantém-se em pé
(D) necessita de ajuda para ndo cair

7) Permanecer em pé sem apoio com os pés juntos
Instrugac: Junte seus pés e fique em pé sem se apoiar.

(4) capaz de posicionar os pés juntos independentements & permanscer por 1 minUo corm seguranga

(3) capaz de posicionar o5 pés juntos independentemente @ PEMmanacer par 1 mMinUta com SsUpervisao

() capaz de posicionar os pés juntos independentemente e permanecer por 30 segundos

{13 necessita de ajuda para posicionar-se, rmas € capaz de permanacer com o5 pés juntos durante 15 segundos
(D) necessita de ajuda para posicionar-se e & incapaz de penmanecer nessa posicae por 15 segundos

8) Alcangar a frente com o brago estendide permanecenda
em pé

Instrugac: Levante o brago a 90e Estique o5 dedos e tente
alcangar a frente o mais longe possivel,

(4) pode avangar a frente »25 < comn saquranga

{3) pode avangar a frente »12,5 cm com seguranga

(2) pode avangar a frente =5 Crn Com seguranca

(1) pode avangar a frente, mas necessita de supervisao

(0) perde o equilibio na tentative, ol necassita de apoio extemo

10) Virar-se & olhar para trds por cima dos ombros direito e
esguando enquanto permanece em pé

Instrugao: Vire-se para olhar diretaments atrds de vocé por
cima do seu ambio esquerds sem tirar 03 pés do chao. Faga
O mesma por dma do ombro dirsito,

{#) clha para trs de ambos os lados com uma boa distribuicio do peso

(3) olha para trds somente de um lado, o lado contrdrio demonstra menar distribuicdo do peso
{21 vira sornente para os lados, mas mantém o equilibric

(1) necessita de supervisio para virar

() necessita de zjuda para ndo perder o equiliorio ou calr

1) Girar 380 graus

Instrugéo: Gire-se completamente ao redor de si mesme.
Pauza, Gire-se completamente ao redor de s mesmo em
sentido contrdrio.

{4) capaz de girar 360 graus com seguranca ern 4 sequndas ou menas

(3) capaz de girar 360 graus com seguranga somente para um lado em 4 segundos ou Mmenas
() capaz de girar 360 graus com seguranga, mas lentamente

(1) necessita de supervisdo prixima ou orientagdes verbais

{0) necessita de gjuda enguanto gira

12) Posiclonar 05 pés alternadarnente no degrau ou bangul-
nho enguanto permansce em pé sem apoio

Instrugac: Tegue cada pé akemadarmente no degrawban-
quinha Continue até que cads pé tenha tocado o degrau/
hanquinho quatre veges.

(#) capaz de permanacer em pé Independentaments & com sequrangs, completando 8 movirmentos em 20 segundos
(3) capaz de permanecer em pé independentements e completar § movimentes em »20 segundos

(2) capaz de completar 4 movimentos serm ajuda

(1) capaz de cormpletar »2 mavimentos com o minima de ajuda

{0y incapaz de tentar, ou necessita de ajuda para nao cair

13) Permanecer em pé sem apoio com urm pé & frente
Instrugan: Cologue urm pé dirstarmente & frente do cutro na
mesma linha, se voré achar que nao ird conseguir, coloque
o pé um pouce mais 2 frente do outro pé e levements para
o lado.

(4) capaz de cologar urm pé imediatamente 3 frente do outro, independentemente, e permanecer por 30 segundos

(3) capaz de colocar um pé um pouco mais & frente do cutro e levernente para © lade, independenterments, & perma-
nacer par 30 sequndos

() capaz de dar um pequeno passo, independentements, e permanecer por 30 segundas

{13 necessita de ajuda para dar 0 passo, porém permanece por 15 segundos

(0) perde o equilibrio ao tentar dar um passe ou ficar de pé

14) Permanecer em pé sobre uma pema
Instrugac: Fique em pé sobre uma pema o maxime que vocé
puder s2m s2 sequrar.

(4) capaz de levantar uma perna independenternente @ permanecer por >10 sequndos

{3) capaz de levantar uma perna independentemente @ permanecer por 5-10 sequndes

() capaz de levantar uma perna independenternente e perrmanecer por = 3 segundos

(1) tenta levantar uma pema, rmas & incapaz de permanecer por 3 sequndos, embara permanega em pé independen-
temente

() incapaz de tentar, ou necessita de ajuda para ndo cair
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Escala de Rankin Modificada (mRS)

TABELA 1
Escala de Rankin modificada**

Pontuacao Descricao

Sem incapacidade significante apesar dos sintomas; capaz de realizar todos os deveres e atividades usuais.
Incapacidade leve; incapaz de realizar todas as atividades prévias, mas é capaz de cuidar de si proprio sem auxilio.
Incapacidade moderada; necessita de alguma ajuda, mas é capaz de caminhar sem assisténcia.

Incapacidade moderadamente grave, incapaz de caminhar sem assisténcia e incapaz de atender a suas

Incapacidade grave, acamado, incontinente, requer constante atencdo e cuidados de enfermagem.

0 Sem qualquer sintoma.

1

2

3

4

necessidades fisicas sem assisténcia.

5

6 Obito.

Tabela 1. Escala de equilibrio de Berg™®

1) Posican sentada para posigio em pé
Instrugao: Por favor, levante-se Tente nao usar suas maos
para se apoiar.

(4) capaz de levantar-se sem utilizar as méos e estabilizar-se independentemeante
(3) capaz de levantar-se independentamente utilizando as macs

(2) capaz de levantar-se utilizando as maos apds diversas tentativas

(1) necessita de ajuda minima para levantar-se cu estabilizar-se

() necessita de ajuda moderada ou maxima para levantar-se

2) Permanecer em pé sem apoio

Instrugdo: Por favor, fique em pé per 2 minutos sem se
apoiar .

Se o paciente for capaz de permanecer em pé por 2 minu-
tos sem apolo, dé o nimero total de pontos o item N° 3.
Continue com o item N°4.

(4) capaz de permanscer em pé com saguranga por 2 minutos

(3) capaz de permanecer em pé par 2 minutas com sUpervisac

(2) capaz de permanecer em pé por 30 sequndos sem apaic

(1) necessita de vérias tentativas para permanecer em pé por 30 sequndos sem apoio
(0) incapaz de permanecer em pé por 30 sequndos sem apoio

3] Permanecer sentada sem apoio nas costas, mas com os
pés apoiados ne chdo ou num banquinho

Instrugac: Por favor, fique sentado semn apoiar as costas com
05 bragos cruzados por 2 minutos.

(4) capaz de permanecer sentado com seguranga e com firmeza por 2 minutos
(3) capaz de perrmanecer sentado por 2 minutos sob supervisio

(21 capaz de permanecer sentado por 30 segundos

(11 capaz de permanecer sentado por 10 segundos

() incapaz de parmanecer sentado sem apoio durante 10 segundos

4) Posicao em pé para posicio sentada
Instrugacr: Por favor, sente-se,

(4] senta-se COM S2QURANGA COM Uso minime das macs

(3) controla a descida utilizando as macs

(2) utiliza a parte posterior das pernas contra 2 cadeira para controlar a deccida
(1] senta-se independentaments, mas tem descida sem controle

(0) necessita de ajuda para sentar-se

5) Transferéncias

Instrugéo: Arrume as cadeiras perpendicularmente ou uma
de frente para a outra para uma transferéncia em piva. Paga
an pacients para transferir-se de uma cadeira com apoio de
brago para uma cadeira sem apeio de brago, e vice-versa.

(4] capaz de transferir-se com sequranga com uso minimo das maos

(3] capaz de transferir-se com sequranga com o wso das maos

() capaz de transferir-se seguinda orientagbes verbais efou supervisio

(1) necessita de uma pessoa para ajudar

() necessita de duas pessoas para ajudar ou supervisionar para realizar a tarefa com seguranga

&) Permanecer erm p£ sem apelo corm os olhos fechados
Instrugao: Por favor, fique em pé e feche os olhos por 10
segundos.

(4] capaz de permanacer em pé por 10 sequndos Com sequranga

(3) capaz de permanecer em pé por 10 sequndos com supervisac

(2) capaz de permanecer em pé por 3 segundos

{1} incapaz de permanecer com os olhos fechados durante 3 segundos, mas mantém-se em pé
() necessita de ajuda para nao cair

7) Permanecer em pé sem apoio com os pés juntos
Instrugac: Junte seus pés e fique em pé sem se apoiar,

(4) capaz de posicionar os pés juntos independenterments e permanecar por 1 minuto com seguranga

(3) capaz de posicionar os pés juntos independentemente & permanacer por 1 minuto com supervisio

(2) capaz de posicionar os pés juntos independentemente e permanecer por 30 segundos

(1) necessita de ajuda para posicionar-se, mas £ capaz de permansecer com o5 Pes juntos durante 15 segundos
() necessita de ajuda para posicionar-se e & incapaz de permanacer nessa posicao por 15 segundos

8] Alcangar a frente com o brago estendide permanecendo
em pé

Instrugac: Levante o brago a 908 Estique os dedos e tente
alcangar a frente o mais longe possivel,

(4) pode avangar 2 frente >25 cm com seqguranga

(3) pode avangar a frente >12,5 cm com sequran;a

(2) pode avangar a frente »5 o Com seguranga

(1) pode avangar a frente, mas necassita de supervisdo

{01 perde o equilibrio na tentativa, ou necessita de apoio extamo

10) Virar-se e clhar para trds por cima dos ombros direito e
esquerndo enguanto permanece erm pé

Instrugac: Vire-se para olhar diretamente atrds de vocé por
cima do seu ombro esquerdo sem tirar os pés do chio. Faga
O Mesmo por cima do ombro dirsito,

(4) olha para tras de ambos o5 lados com uma bea distribuigao do peso

(3) olha para tras somente de um lado, o lado contrdno demonstra menor distiibuigao do peso
(2) vira somente para os lades, mas mantém o equilibric

(17 necessita de superviso para virar

() necessita de ajuda para nédo perder o equiliorio ou calr

1) Girar 380 graus

Instrucée: Gire-se completarmente ac redor de si mesma.
Pauza, Gire-se completamente ao redor de s mesmo em
sentido contrério.

(4] capaz de girar 380 graus com seguranga em 4 segundos ou menos

(3) capaz de girar 360 graus com seguranga somenite para um lado em 4 segundos ou Mmenos
(2) capaz de girar 360 graus com seguranga, mas lentamente

(1) necessita de superviso prisima ou orientagoes verbais

() necessita de ajuda enquanto gira

12) Posicionar os pés alternadamenite no degrau ou bangui-
nho enquanto permanace em pé sem apoio

Instrugas: Toque cada pé altemadamente no degrawban-
quinhao. Continue até que cada pé tenha tocado o degrau/
banquinha quatro vezes.

(4 capaz de permanacer em pé independentaments e com sequranga, completando & movimentos em 20 segundos
(3] capaz de permanacer em pé independentaments & completar & movimentos em >20 segundos

(2) capaz de completar 4 movimentos sem ajuda

(1) capaz de completar =2 mavimentos com o minimo de ajuda

() incapaz de tentar, ou necessita de ajuda para nac cair

13) Permanecer em pé sem apoio com um pé & frente
Instrugao: Cologue um pé diretamente & frente do cutro na
masma linha, se vocé achar que nao ird conseguir, cologue
o pé um pouco mais 2 frente do outro pé e levermente para
o lado.

(4) capaz de colocar um pé imediztamente 3 frente do cutro, independentemente, e permanecer por 30 segundos

(3) capaz de colocar um pé um pouco mais & frente do cutio & levernente para o lade, independentements, & perma-
necer por 30 segundos

(2) capaz de dar um pequeno passe, independentements, @ parmanacer por 30 segundaos

(1) necessita de ajuda para dar o passo, porém permanece por 15 segundos

() perde o equilibric ao tentar dar um passo ou ficar de pé

14) Permanecer am pé sobre uma pemna
Instrugac: Fique em pé sobre urma pema o méaxima que vocé
puder sem 52 segurar

(4) capaz de levantar uma perna independentements @ permanacer por »10 segundos.

(3) capaz de levantar uma perna independentemente e permanacer por 5-10 segundos

(21 capaz de levantar uma perna independenternante e permanecer por = 3 segundos

(1 tenta levantar uma pema, mas & incapaz de permanecer por 3 sequndos, embora permanega em pé independsn-
temente

{0) incapaz de tentar, ou necessita de ajuda para ndc cair




