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Introduction: heart because it is an organ possessing its own ritmicity, needs to be regulated
moment-to-moment to respond adequately to stimuli both endogenous and exogenous to the
organism and such modulation is exerted by action of the Autonomous Nervous System (ANS) by
two antagonistic pathways, the sympathetic trunk and the vagal parasympathetic, which together
dictate the ritmicity and the natural variability of the frequency (HRV). From several clinical
trials and varied methodologies proposed to study and understand the control of THE exercised
over the heart, the five Ewing tests have been increasingly validated in the scientific environment
and accepted for showing good results under epidemiological focus, making it possible to
evaluate the degree of integrity of the connection between neural systems and the cardiac motor.
Although still limited, evidence obtained from patients with covid-19 suggests that the virus has
disproportionately affected preexisting cardiovascular diseases, as well as other comorbidity
conditions, including diabetes and chronic respiratory diseases. Objective: to evaluate, through
clinical trials of Ewing, the integrity of the ANS of 19 post-covid patients registered and seen at
the Clinical School of Physiotherapy of the University of Gurupi (CEF-UnirG). The benefit will
be extended to non-patients of CEF-UnirG, but recovered from covid-19. The project will run
only when it receives final cep-unirg approval. Material and Method: 150 participants will be
recruited composing the sample of post-covid 19 individuals, all with signatures in the TCLE. The
basic instrumentation will be an electrocardiograph (ECG) and a blood pressure meter (BP) and
protocols for the application of the five clinical trials of Ewing of a noninvasive nature, three
related to the parasympathetic through measurements of the magnitudes of HRV and two of the
sympathetic function involving blood pressure variation (APV). For this, ECG and BP data will
be quantified, defined and expressed as intervals and/or indicators, which are compared with the
normality standards proposed by Ewing et al. will determine the level of sensitivity and
specificity, in addition to the degree of reproducibility, providing the methodological viability of
Ewing tests in the evaluation of the integrity of THE in post-covid individuals 19.
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INTRODUCTION

Heart rate (HR) is the rhythmic rate in beats per minute (BPM), and
its neural regulation is performed by the Autonomic Nervous System

The heart is an organ consisting of syticial tissues, whose cells or
cardiomyocytes have their own ritmycity. This property is under the
command of pacemaker cells, capable of spontaneously generating
action potentials that propagates radiating to the walls of the four
cardiac chambers, responsible for generating mechanical work, blood
ejection (systole) and blood filling (diastole).

(ANS). The ANS originates in the Central Nervous System (CNS) in
the bulbar part of the brainstem and has two branches, the
sympathetic, which acts on the entire myocardium and the
parasympathetic via vagus nerve, which acts on the sinoatrial node
(SA, pacemaker region), atrial myocardium and atrioventricular node
(AV). The electrical impulses, under joint action of the ANS, from
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the SA node, propagate throughout the atrial mass before being
transmitted to the ventricular myocardial mass via av node and
perform rhythmic contractions, boosting and returning instant-to-
instant, the blood mass as cardiac output (DC) to the whole organism.
These two autonomic pathways operate tonically, moment-by-
moment, in an antagonistic way, where the sympathetic increases HR,
while the parasympathetic decreases HR, and at any time may have
predominance of one over the other. It is for this reason that the
changes in HR, sometimes increased (shorthand), sometimes
decreased (bradycardia), imposed by the two routes of THE, are
normal homeostatic responses to endogenous physiological stimuli or
exogenous environmental, such as breathing, physical activities,
stress, hemodynamic changes, intermediate metabolism, sleep/wake
states, fight/flight reaction, anxiety, stress, etc. reflecting the
functional integrity of the SNA. For normotensive individuals, blood
pressure (BP) is relatively stable in different parts of the vascular bed,
as it is determined almost exclusively by two hemodynamic variables:
CD and peripheral vascular resistance (PVR). Roughly, it is defined
by: BP= DC x RVP, being CD, in turn, defined by: DC = VS x FC,
where VS is systolic volume of ventricular ejection dependent on
venous return and both, Vs and HR regulated by the SNA.

The baroreflex system works as follows: in the vascular walls of the
aortic arch and carotid sinus, there are glossopharyngeal and vague
nerve terminations (baroreceptors) sensitive to pressure increases
(increased CD and/or PVR), therefore, when stimulated by stretching,
they send electrical impulses to the CNS that inhibits sympathetic
discharge in the heart and, via vagus nerve (acetylcholine) decreases
in HR and PVR and decrease in BP, a clinical condition known as
"vagal brake", that is, a bradycardia. Situations of removal of the
vagal brake, are those where the volume of systolic ejection (SV) is
below normal decreasing the CD, which promotes bp drop and
baroreceptors are not stimulated, removing sympathetic inhibition and
prevailing the action of sympathetic terminations (norepinephrine) in
the heart with increases in HR and contraction force (aquicardia).
From the above, it is clear that cardiac functionality depends on the
complexity, especially on the integrity of the baroreflex system
interposed between the heart and the CNS mediated via ANS. There
are several clinical trials and varied methodologies to study and
evaluate this reflex circuit, among them the Ewing tests, which show
operational practicality and easy assimilation in understanding their
constructs and theoretical foundations compared to other methods.
There are five trials proposed by Ewing, three of them measure the
frequency variations (HRV) associated with the performance of the
parasympathetic autonomic system and two measuring the variations
in blood pressure associated with the actions of the sympathetic
system. In the current pandemic, evidence obtained from patients with
covid-19, although restricted to notifications and still limited to
extensive studies, suggests that the virus has disproportionately
affected preexisting cardiovascular diseases, as well as other
comorbidity conditions, including diabetes and chronic respiratory
diseases. These were the starting point for the elaboration of this
project, which aims to evaluate, through clinical trials of Ewing, the
integrity of the ANS of post-covid patients registered and seen at the
Physiotherapy School Clinic of the University of Gurupi (CEF-
UnirG), extending the benefit to non-patients of CEF-UnirG, but
recovered from covid 19 in the municipality of Gurupi-TO.

METHODOLY

Individuos que serdo recrutados para compor o tamanho amostral, sdo
pacientes pos-covid 19, cadastrados e atendidos na Clinica Escola de
Fisioterapia da Universidade de Gurupi (CEFUNIRG) e participantes
voluntarios do municipio de Gurupi que foram infectados por Covid
19 e recuperados. O local de atendimento, recrutamento e cadastro
sera na recepgdo da CEFUNIRG, onde panfletos serdo entregues para
os possiveis participantes, tanto para os ja cadastrados pos-covid,
quanto para os ndo cadastrados, porém para estes, com a condigdo de
apresentar documentos referentes a alta e/ou recuperados de covid 19
(apéndice 1), explicando o teor da pesquisa e o seu objetivo junto com
nomes dos pesquisadores e formas de contato (telefone, Whatzapp ou

redes sociais). Uma vez o individuo e/ou o paciente desejar se
voluntariar para este projeto, sera fornecido um questionario
(apéndice 3), junto com o Termo de Consentimento Livre e
Esclarecido (TCLE, anexo) que devera ser preenchido com dados
pessoais e contato para agendar data e horario declarado pelo
participante. O local onde serdo realizados os ensaios ¢ uma sala no
interior da CEFUNIRG destinada para atendimento de pacientes pos-
covid 19 de Reabilitagdo Cardiopulmonar, contendo no seu interior os
seguintes equipamentos: ciclo ergométrico (bicicleta e esteira),
esfigmomandmetro, estetoscopio, oximetro de pulso, dinamometro
manual, crondmetro, concentragdo de O2, maca cirurgica e cadeira
para repouso, exceto o Eletrocardiégrafo que sera emprestado do
laboratorio de Fisiologia e Biofisica para finalidades deste projeto de
pesquisa.

Inclusion Criteria: It will be included post-covid patients 19 seen at
the Clinica School of Physiotherapy - UnirG, those who were
hospitalized and have 4 weeks of diagnosis or those who were not
hospitalized and have 14 days of diagnosis, both with negative PCR,
according to criteria of the Brazilian Association of Physiotherapy
and Intensive Care (ASSOBRAFIR), in addition to being with heart
and respiratory rates, blood pressure and oxygen saturation within
normal limits, since four of the tests will require minimum to
moderate physical exertion and one of them maximal effort. At the
time of registration, participants should read the TCLE (annex)
referring to the content of the project and procedures to which they
will be submitted and, if they consent, they must sign as a testimony
as registered as a voluntary participant of this research. They will then
be numbered on a first-come, first-served basis and whenever they
reach 10 entries thereafter, they will be notified to appear at CEF-
UNIRG on the day and time of the week and, thus, successively,
week by week, the process will be repeated until they reach the pre-
established sample size.

Exclusion Criteria: Post-covid patients who do not have minimum
conditions to undergo the trials proposed by Ewing, such as heart rate,
respiratory rate, blood pressure and oxygen saturation outside normal
limits or those who do not have the recommendations of the
rehabilitation criteria proposed by ASSOBRAFIR.

METHODOLOGICAL PROCEDURES AND
DATA COLLECTION INSTRUMENTS

There will be five tests to be applied to have a greater range of the
results, as they will be analyzed for the degree of sensitivity,
specificity and reproducibility. Clinical trials will always be applied
by the same properly trained operators of the research group (see
schedule), estimating attendance of 10 participants per week. The
actual time spent to apply the tests for each participant of the research
will be 30 minutes, but will be extended to 60 minutes, taking into
account the preparation of the environment (hygiene) and
instrumentation, in addition to the time for accommodation and rest of
the participants, especially with regard to blood pressure
measurements. 1) HR variation to deep breathing: Individual will be
kept seated, calm and comfortable connected to the ECG and marking
the beginning of each inspiration of 5 seconds and each expiration of
5 seconds, totaling six breaths in 1 minute. Regarding data
processing, the following criterion will be adopted: The lowest RR
interval of inspiration and the longest RR interval of expiration, in
each cycle, will be converted into BPM units (beat per minute) and
expressed as the mean of the maximum and minimum HR difference
of the six cycles recorded in the ECG. 4) BP variation when standing
up: The individual will be lying down and being relaxed for 4
minutes, during which BP will be measured. It is requested to get up
quickly standing upright and during the first minute it is again moved
PA. As for data processing, the following criterion will be adopted:
The difference between lying systolic pressure and standing systolic
pressure is calculated. Note: If the result of this specific test is
abnormal, there is a serious risk of having severe sympathetic
impairment. Table 1 presented below shows the five tests named
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above and their respective ranges of values related to normality,
borderline and abnormality conditions.

Table 1. The tests were appointed and standardized values,
according to the classifications of states of normality, borderline
and abnormality by Ewing et al

Deep Breathing  PA Variation
Normal >15BPM <10 mmHg
Borderline  11to 14 BPM 11 to 29mmHg
Abnormal <10 BPM > 30 mmHg

RESULTS AND DISCUSSION

The unbalance in the functioning of the ANS may result from
disorders induced by various diseases (VANDERLETI et al. 2009). In
this line of reasoning, they made it necessary to conduct
epidemiological studies separately between the activities of the
sympathetic and the parasympathetic, because the unbalance was
almost always evidenced in the different pathophysiology of the
cardiovascular system and associated with high mortality rates. Thus,
from the methodological advent of the various quantitative markers to
evaluate THE, the Heart Rate Variability (HRV) parameter became,
in relation to the others, conducive to researching the association of
ANS versus Cardiac Activity. HRV are oscillations measured in the
ECG between RR intervals of repetitive QRS waves of the heartbeat,
which may reflect changes resulting from the performance of the
ANS on HR (TASK, 1996; RAJENDRA AU, et al., 2006). The
experimental hrV method, however, although disseminated because it
is a noninvasive and easy-to-use instrument, showed some difficulty
in its interpretation due to its complexity because it presents several
indexes in its use. The large number of publications and the
complexity presented in the analysis of the mathematical modeling of
their indexes, caused the European Society of Cardiology and the
American Society of Cardiac Stimulation and Electrophysiology to
join forces in a consortium of task forces in order to standardize the
nomenclature used, as well as its indexes and measurement methods
(PORTELLA, 2006).

After its standardization, it has become a tool that has been shown to
be relatively efficient in the analysis of cardiac autonomic function in
healthy individuals, athletes and also in patients with various diseases
(VANDERLEI, et al. 2009; MARK, et al., 2011). HRV analyses,
based on linear methods, can be performed according to two
variables, one of them operated in the time domain and the other in
the frequency domain (ROCHA, ALBUQUERQUE, ALBANESI
FILHO, 2005). In the time domain, mathematical indicators are
expressed in milliseconds and are obtained in records with times
longer than 10 minutes, where the variation in the duration of the
intervals between QRS complexes, resulting from the depolarizations
that occurred in the sinoatrial node and, from which the various
indices are mathematically defined, each with its interpretations
referring to sympathetic or parasympathetic or associated control
(MARK et al, 2011; ROCHA, ALBUQUERQUE, ALBANESI
FILHO, 2005; BARBOSA and BELASCO, 2011). In the frequency
domain, in turn, the indicators are expressed in Hertz and are obtained
from records of wave intensities observed at smaller time intervals
and their harmonic wave components called Fourier trigonometric
series, the mathematical indicators are defined, each interpreted
according to performances of the vagus, respiratory modulation and
sympathetic/parasympathetic joint action (VANDERLEI et al. 2009;
POIRIER et al., 2003). The viability and applicability of the HRV
method and the obtaining of respective indices, therefore, has become
an important tool in the clinical understanding of pathophysiological
variables, since increases in HRV, may indicate good response to
various stimuli in the physiological adaptation of the organism and its
maintenance moment-to-moment, presupposing a condition of
stability of the biological system, while reductions in HRV are
pointed out as predictors of diseases or appearance of events patients
with known diseases (VANDERLEI et al. 2009; PAIVA et al., 2011;
BAR et al., 2005; CHANG et al., 2010).

With this, the study of HRV became a good candidate to evaluate the
degree of control of THE individuals, both under normal and
pathological conditions, using the indicators measured as predictors
of diseases and possible injuries in existing pathological conditions,
and also, because it is noninvasive, also suitable for evaluating,
epidemiological approach, adult populations and children. The studies
addressing autonomic dysfunction in a wide variety of clinical
conditions and in primary neural degenerations involving the NAS
pathways with the HRV method (PORTELLA, 2006), however,
produced some controversial results, such as in the correlation with
the prognosis of acute myocardial infarction (BARRON and LesH,
1996) and other diseases (BACH, ILIANA, ELIAHOU, 1979;
CAMPESE, et al, 1981; EWING and WINNEY, 1975;
HEIDBREDER, SHAFFERHANS, HEILAND, 1985; MAILIK,
WINNEY, EWING, 1986; NAIK et al., 1981), partly due to complex
mathematical indicators that are difficult to interpret and the other, the
lack of better standardization of clinical trials. This required research
and development of new clinical trials that could inform with
discernment and ease both the presence and degree of dysfunction of
THE. In the 1980s, Ewing and collaborators proposed such
standardization (EWING and CLARK, 1982; EWING et al., 1985;
EWING, 1992), using protocols that assess cardiovascular reflexes,
but which can also report damage at any other point of THE, both
sympathetic ly and parasympatheticly, proposing mathematical
indicators with moderate complexity. After being recommended at a
conference on diabetic neuropathy (San Antonio Conference on
Diabetic Neuropathy, 1988), they gained projection and use in several
epidemiological clinical trials. In Brazil, the Ewing protocol was
successfully validated by Boer et al. (1998) comparing healthy
individuals versus patients with high probability of presenting an
ANS dysfunction.

Of the five tests proposed by Ewing, three evaluate the
parasympathetic function and two the sympathetic function, and the
data obtained from HRV and blood pressure transformed into indices
and, by means of statistical techniques, the degree of sensitivity and
specificity can be determined, in addition to the degree of
reproducibility and methodological viability, with the advantage that
clinical trials are performed with simple procedures with minimal
material and equipment accessible in laboratories of research, clinics
and outpatient environments for the use of health professionals with
relatively low costs. O boletim da American College of Cardiology
vem notificando os profissionais de satide que, dentre os pacientes
que foram hospitalizados pelo novo coronavirus, 50% possuiam
doengas cronicas e, destes, 40% possuiam doenga cardiovascular ou
cerebrovascular. Entre os casos fatais, 86% tinham acometimento
respiratorio e, destes, 33% acometimentos cardiacos associados e 7%
acometimentos cardiacos isolados. Os estudos envolvendo associagdo
do coronavirus e doengas cardiovasculares, mostra que a infecgdo
viral leva a uma série de reagdes responsaveis por desequilibrar
doengas cardiovasculares que antes estavam compensadas. Os
pacientes com doengas cardiovasculares prévias tém alteragdes em
seu sistema imunologico, além de um estado inflamatério cronico
latente, o que pode agravar a evolucdo da doenga. Em geral, pessoas
acima de 60 anos ou que tenham doencas respiratorias, de origem
cardiovascular ou diabetes, estdo mais propensas a contrair a doenga,
tanto que a OMS aconselha para esta populagdo, maior cuidado em
evitar aglomerag¢des ou locais com pessoas doentes.

Em pandemias passadas por virus respiratorios, a mortalidade por
doengas cardiovasculares chegou a ultrapassar todas as outras causas,
ficando a frente da pneumonia em outras situagdes. Os pacientes com
doengas cronicas, hipertensdo, diabetes e que ja tiveram alguma
doenga cardiaca como infarto ou passaram por alguma cirurgia
cardiovascular ou que tem insuficiéncia cardiaca, sdo grupos de maior
risco, aparentando existir neste grupo predisposi¢do para desenvolver
a forma grave da doenca, ndo especificamente para ser contaminado
pelo covid-19. Initially, covid-19 was understood as a lung disease,
but it soon became clear that it is a systemic disease, which attacks
virtually all organs and functions of the body. Recent data show that
more severe damage of the new coronavirus may be to the heart, and
myocarditis is a problem that begins to be noticed more frequently,
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even in patients who did not present severe and even asymptomatic
conditions. Myocarditis is not necessarily a serious condition, but in
some cases it can lead to heart failure, so cardiovascular
complications need to be seen carefully. The new coronavirus can
affect any structure of the heart, causing inflammation and thrombosis
in the vessels and tissues, warns the Brazilian Society of Cardiology,
and the virus can affect the cardiovascular system with various
manifestations, such as myocardial injury, heart failure, arrhythmia,
myocarditis and shock as shown in a small sampling study conducted
in Germany and published in the journal JAMA Cardiology, where
the researchers studied 100 people, with an average age of 49 years
who recovered from covid, most of which were asymptomatic or had
mild symptoms. About two months after diagnosis, scientists
submitted patients already fully cured for MRI scans and made
alarming findings: about 80% of them had cardiac abnormalities and
60% had myocarditis. Another study also published in JAMA
Cardiology showed a worrying number with autopsies performed on
39 patients who died of covid-19 who revealed the presence of the
virus in the myocardium in 60% of cases. Although these studies are
considered to be small ly sampled and their conclusions are not yet
fully understood, it is already clear to experts that it is common for a
patient who is young and apparently overcame covid-19 to present
some heart problem, and scientists in various parts of the world are
still trying to understand how the new coronavirus causes myocarditis
and other cardiovascular anomalies. It is not known whether it is
caused directly by the virus to the heart or if it stems from the violent
immune response of the organism causing sequelae in the heart and
its connections. After the data collected foolishly a number of 24
volunteers, being men and women was obsevardo who hears a change
in some patients in their autonomic system sympathetic and
parasympathetic thus causing some alternation in their daily lives
after they have contracted the virus of the covid-19.
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Graph 1. Correlation of volunteers who entered the normality
levels, borderline and abnormalities in relation to the deep
breathing test

Deestre the 24 volunteers 10 entered the level of abnormality and may
have alterations in the autonomic system sympathetic and
parasympathetic and were instructed to proucura medica help and
physiotherapy, the other 14 volunteers entered the levels of normality
and borderiform where they were also informed of the importance of
having a redized care to have a better quality of life.
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Graph 2. Correlation of volunteers who entered the normality
levels, borderline and abnormalities in relation to the arterial
pression test (P.A)
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In this Second grafico was evaluated the arterial pretion of the 24
registered volunteers, the same 10 patients who presented alteration in
the deep breathing test also presented alteration in the arterial
pression test with numerous signifiable and alarming, after the data
analysis was notified esa patients to better investigate these changes
in their cardiovascular system .

CONCLUSION

Therefore, according to the data collections performed by the team of
this trabralho, of noting that through the EWING tests in a patient
who contracted the virus of the covid-19 there was a very great
meaning in relation to the abnormality of the sitema outoma impatico
and parasimpatico where 10 vonluntarios entered the level of
abnormality, all the way that also in this research observed that 6
volunteers were in the borderline level and 8 volutary at the level of
normality through from tests, the volunteers who presented
abnormality received guidance to go to the doctor and also
physiotherapy to make a treatment to improve these distubios caused
by the covid-19. However, it was observed that it mentions more
studies involving these thematics, with larger numbers of volunteers
and even mesme with other EWING tests to better clarify these
changes in the sympathetic and parasympathetic autonomic system
aiming that these changes can be treated for better quality of life of
the people who were left with the sequelae of covid-19.
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