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Abstract

Chronic kidney disease is manifested by an injury to the kidneys that can cause a consequent need to replace their function. This replacement
is performed through an invasive therapy by catheterization and is called hemodialysis. This therapy aims to correct metabolic changes with
the extracorporeal blood filtration process. Because it is a chronic process, such replacement occurs with a certain frequency and, depending
on the clinical need of the individual, can be performed daily, thus causing significant damage to the functional capacity of these patients. In
this context, the need for this literature review arises, aiming to evaluate the best type of physical therapy intervention to apply to the patient
while undergoing hemodialysis, since it is an invasive therapy with predictable clinical repercussions if accidentally interrupted. Searches for
articles were carried out in the Bireme, Scielo, Pubmed databases and on the official website of the Brazilian Society of Nephrology, with
the inclusion of articles from 2009 to 2022. The selected studies had as similarity the application time in the first hours of session, however
different types of exercises, including aerobic, resistance, mixed and alternative, contemplated the types of approaches of the authors. In view
of this review, we concluded that it is of fundamental importance to outline a strategy for these patients and that the mixed modality seemed
to be the most applicable given the benefits obtained, including improved physical conditioning and consequent improvement in quality of life
and disposition, and these should be monitored and accompanied by professional physiotherapists during the applicability of the exercises.
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Resumo

A doenga renal cronica manifesta-se por uma lesdo nos rins que pode causar consequente necessidade de substitui¢do de sua fung¢do. Essa
substitui¢do é realizada por meio uma terapia invasiva por cateterizagdo e é denominada Hemodialise. Esta terapia tem como o objetivo
corrigir alteragoes metabdlicas com o processo de filtragem extra corporea do sangue. Por trata-se de um processo cronico, tal substitui¢cao
ocorre com determinada frequéncia, podendo, a depender da necessidade clinica do individuo, ser realizada diariamente, causando desta
forma, importante prejuizo na capacidade funcional destes pacientes. Neste contexto, surge a necessidade desta revisao bibliogrdfica,
objetivando avaliar qual melhor tipo de intervengdo fisioterapéutica para aplicar no paciente enquanto é submetido a hemodidlise, visto
tratar-se de uma terapia invasiva de previsivel repercussdo clinica caso interrompida acidentalmente. As buscas por artigos foram feitas nas
bases de dados Bireme, Scielo, Pubmed e no site oficial da Sociedade Brasileira de Nefirologia, com a inclusdo de artigos de 2009 a 2022.
Os estudos selecionados tiveram como semelhanga o tempo da aplicag¢do nas primeiras horas de sessdo, porem diferentes tipos de exercicios
dentre eles aerobicos, resistidos, mistos e alternativos, contemplaram os tipos de abordagens dos autores. Diante desta revisdo, concluimos
que é de fundamental importdncia delinear uma estratégia para estes pacientes e que a modalidade mista pareceu ser a mais aplicdvel visto os
beneficios obtidos estando dentre eles a melhora do condicionamento fisico e consequente melhora da qualidade de vida e disposi¢ao, devendo
estes ser monitorizados e acompanhados por profissionais fisioterapeutas durante a aplicabilidade dos exercicios.

Palavras-chave: Dialise Renal. Insuficiéncia Renal Crénica. Modalidades de Fisioterapia. Didlise Renal.

1 Introduction followed by the second major cause which is Sepsis*>.

Chronic disease has been growing every day, and kidney The kidneys are responsible for the homeostasis of the

disease is one of these. According to the Brazilian Society human body, they are the ones that separate the toxins from

of Nephrology in the last decade, the cases have doubled to ~ OUr blood, so that it returns clean to the body. The regulation of

10 million Brazilians, and of these cases it is estimated that blood and bone formation, blood pressure and the chemical and
126 thousand need to be dialyzed, but 70% of the individuals

when they arrive at this stage are already seriously impaired'.

liquids control of our body. Chronic kidney disease (CKD) is a
pathology that affects the kidneys, kidney damage may occur,
With this increase, the mortality rate of this specific and progressive loss of its function such as glomerular, tubular

group has one of the factors with the highest prevalence of  and endocrine, so if adequate identification and treatment are

cardiovascular disease, such as arterial hypertension, left

ventricular hypertrophy, heart failure and cardiac arrhythmias,
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not present, it can no longer perform its function internally,

causing its paralysis and may affect other organs and systems.
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The main causes of kidney failure are hypertension, Diabetes
mellitus and family history for CKD%’.

The treatment of chronic kidney patient will depend on
the phase and classification that it is, the Glomerular Filtration
Rate (GFR) in mL/min/1.73m? which is measured through
laboratory tests. Stage 1: >90; stage 2: 60 to 89; stage 3: 30 to
59; stage 4: 15 to 29; stage 5: <15%.

After the stage is confirmed, the individual is submitted
to the appropriate treatment, in the most advanced stages
the Hemodialysis (HD), a mechanical and extracorporeal
procedure, which aims to remove toxic substances and excess
liquid in the body, carried out by means of a machine, it is
usually done in two hours over a period of six days a week,
or four hours on three days a week, as a result it significantly
interferes with physical and mental health, functionality,
independence and well-being, limiting his or her work
capacity and daily life activities’.

Since hemodialysis patients have important factors due
to their complications, follow-up with early Physiotherapy
and during treatment with therapeutic procedures may be
beneficial for delayed progression and patients, with the
reduction of suffering and an increase in the quality of life.

The main objective of this study was to observe, through
more recent studies, the efficacy in the applicability of an

Table 1 - Data Extraction

exercise program in patients undergoing hemodialysis.

2 Development
2.1 Methodology

A search was performed on articles in the databases:
BIREME (Latin American and Caribbean Center on Health
Sciences Information), SciELO (Scientific Electronic Library
Online), Pubmed (National Library of Medicine) and also
the official site of the Brazilian Society of Nephrology
(SBN). The words employed during the search were: Dialise
Renal (Renal Dialysis), Insuficiencia Renal Cronica (Renal
Insufficiency, Chronic), Fisioterapia (Physical Therapy
Specialty), Hemodialise (Hemodialysis).

This review project adopted as inclusion criteria articles
between 2009 and 2020 and exclusion articles older than ten
years that did not focus on hemodialysis exercises.

Results and Discussion

The bibliographic review adopted, verified results and
several interventions on the subject, but contained the duration
of its similar intervention protocol, being it within the first
two hours after the start of hemodialysis treatment, thus, the
seven studies described below show the report of the analyzes
described in Table 1.

Authors Types of Intervention Significant Results
There was a reduction in blood pressure, improved Kt/V,
A Reboredo MM | Warm-up, cardiovascular exercises with the | quality of life, and functional capacity. However, there was
et al. horizontal electromagnetic ergometer cycle. |no improvement in heart rate variability and left ventricular
function.
B Oliveros MS et | Aerobic exercises with pedal cycle and isotonic The group dhaﬁi afmll fnerease i ffurfctlonafil an((il phg sical
al. B with the use of Thera-band varying resistance capacity, and the follow-up was safely performed, whereas
) " |the Kt/V indices did not show significant changes
Safe intervention without high costs and expressed
Paluchamy T, ith mixed d after|i i th i £ life. phvsical and |
C Vaidyanathan Warm up wit] mixe movements, and after 1mpr0vemeqt n the quality of lite, physical an .ment.a
R4 that, stationary bike was used. health. And increased the effective Kt/V indexes in dialysis,
) creatinine and urea.
Three groups in which I did not exercise, II|The results were positive, but there were no changes in the
D Brown PD et | exercises with 55% of the predicted maximum | II for the III group in relation to the HRmax capacity for the
al.’® heart rate (HRmax) capacity for age and III|increase in Kt/V.
with 70% of the HRmax capacity. There was damage in catheter displacement.
Resistance training with exercise cycle, muscle
E Anding K et | groups with individual training for each patient, | Improvement of quality of life and resistance, placing the
al.'® physical capacity tests with 6MWT, sitting- | exercise protocol as primordial in the hemodialysis routine
rising and timing.
F Silva SF Stationary bike, stretching, strengthening upper The results were 51gn1.ﬁca.n t, and th?t the phys1othe.r apy
7 . program may be effective in the quality of life of patients
et al. and lower limbs. . L
undergoing hemodialysis.
G Freire APCF Isotonic exercises and music thera Isotonic exercises improve dialytic efficiency, increase the
etal. PY: Kt/V index and consequently the quality of life.

Legend: HRmax - Maximum Heart Rate; Kt/V - Dialysis Quality Index; TC6 - six minute walk test.
Source: research data

Table 2 - percentage representation of the strategy used in each study

. . . . . Static Visual Audio
Type of activity Aerobic Resistance Mixed Activity
Study A D-F B-C-E G
(%) 12.5 25 37.5 12.5
Source: Research data.
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There was a predominance of mixed activity, understood
by the combination of strategies with resistance and aerobic
exercises among the authors studied.

Chronic kidney disease presents numerous important

complications in quality of life, and hemodialysis also

generates rapid changes and is usually irreversible for the
patient, and one of the main changes is functional capacity.
In view of these situations, studies try to compare changes in
the quality of life of individuals who have a physiotherapeutic

program included in their dialysis treatment®!°.

Figure 1- stratifying study and type of approach used by the authors during hemodialysis
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Source: Research data.

Each author used a strategy to approach the patient during
hemodialysis. The types of approach have brought different
results. There were some studies as represented in the chart
(B, C and E) that used resistance and aerobic activities.
Others as represented in the chart (D and F) that used only
resistance activities and one last that used aerobic activities.
Alternatively, study G presents the use of music therapy to
patients during hemodialysis.

In some studies, the authors mention Kt/V, which is a
reference on the quality of the dialysis of this patient, it is
measured as follows, with K varying according to the size of
the dialyzer the flow of blood and dialysate (in ml/minutes),
the T of time (in minutes) that is in dialysis and this parameter
varies according to the patient and clinic, and V is the volume
of urea distributed, which normally stands at 55% of the
patient’s body weight !'.

Rocha et al.'? evaluated 13 patients in total with respiratory
functional evaluations, quality of life and manual grip strength
and intervened for twenty-five minutes with upper and lower
limb exercises in their own HD chair in the first two hours
of dialysis. The results were not statistically significant, but
some patients exhibited improvement in daily life activities
due to lower tiredness and greater mood. They concluded that
more interventions need to be made and with more time .

Reboredo et al.’ carried out a study with 22 patients and
performed the application of cardiovascular exercises with
lower limb stretching, low load and low rotation conditioning
and the use of a horizontal electromagnetic ergometer cycle
and the prescribed load was that tolerated by each patient
individually in the first two hours of dialysis for 12 weeks,
resulting in no change in heart rate variability, more time is
indicated to see if there is modification to these parameters.

Oliveiros et al."* surveyed 11 patients in 16 weeks, had a
work of aerobic and isotonic exercises with the use of Thera-
band adapting the patient’s position in HD, the evolution
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was established according to the motor performance and
perception of his or her effort, the work was done in the first
two hours of dialysis, three times a week.

Paluchamy et al.'* worked on their study with 20 patients,
and carried out the program in the first two hours of dialysis
and showed the efficacy of physical exercise for the expressive
increase of Kt/V, creatinine, urea, potassium and phosphorus.
And in quality of life, such as physical and mental health,
in the kidney disease itself and patient satisfaction when
compared to the control group.

Brown et al.'” suggest that exercises are important even if
they do not reach the maximum capacity of the individual. In
their study, they used three types of protocol started after 60
minutes of HD, one without exercise, the second of 30 minutes
reaching up to 55% of the maximum heart rate (HRmax) and
the third of 30 minutes reaching 70% of HRmax, and there
were no changes of Kt/V from the second to the third protocol.

Anding et al.' tested a program with customized resistance
and cardiovascular exercises for approximately five years in
the first 60 minutes of dialysis and had 80% adherence. The
authors emphasize that the exercise protocol in therapy should
be taken as one of the main strategies and put into practice in
the HD routine, along with the adherence of the patient and
the group that makes therapy better. By improving quality and
his or her physical function.

Silva et al.'” applied an exercise program after five
minutes from the beginning of the dialysis, and lasted 20
minutes and the results obtained after the program had
statistical differences, the patients got less tired to perform
the tests again and increased their distance in the six-minute
test, consequently more physical resistance. In the studies of
Chaves et al.'® there was no statistical difference in muscle
strength of patients who performed the proposed exercises
that lasted thirty minutes in the first two hours of the dialysis,
but the patients reported improvement in mood and quality of
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life, the follow-up of the physiotherapist in dialysis centers is
advised.

According to Freire et al.”” with the applicability of
isotonic exercises lasting 30 minutes of HD over a period of
three months, had good results in functional capacity, quality
of life, muscle strength, physical performance and dialytic
efficiency, and also complements with its cost and application
mode that were accessible to enhance the dialysis treatment,
with improved Kt/V by muscle perfusion, increased blood
flow, in 20% the removal of urea'®.

However, it is observed that the studies discussed in this
review show the importance of inserting exercises in the
routine of the patient under hemodialysis, which seems to
result in an improvement in the quality of life, promoted by
improving the physical conditioning of these individuals.

3 Conclusion

In view of this bibliographic analysis, we can conclude
that using the kinesiotherapeutic strategy, especially of
a mixed characteristic involving aerobic and resistance
activities during hemodialysis, is of great relevance, even if
there is no sequence for the applicability of the exercises, the
individualized evaluation aiming to observe and respect the
location where the catheter is implanted for hemodialysis will
provide criteria for the therapeutic design during the procedure.
Physiotherapeutic intervention with the multidisciplinary
team in the routine of hemodialysis may improve the physical-
functional capacities contributing to the quality of life of
these patients with dialytic nephropathy, in addition to being
considered a low cost and safe applicability therapy, provided
that it is performed after patient stabilization, after the start of
dialytic therapy, in a period of up to 40 minutes, monitoring of
hemodynamics and oximetry is indispensable.

On the Kt/V ratio, studies are still scarce, but the benefits
achieved with exercises during dialytic therapy are evidenced.
The few evidences highlight the acceleration of vascular
blood flow, increase of muscle perfusion and consequent aid
in electrolytic removal, which increases the effectiveness
of dialysis, however, new studies about this scenario are
necessary for stratification of this topic.
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