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BACKGROUND AND AIMS: Symptoms such as fatigue, muscle weakness and
impaired nutritional status are common in CKD and lead to decreased exercise
tolerance.
The aim of the study was to study the effect of 12-week training on physical activity in
patients with pre-dialysis stages of CKD on a low-protein diet.
METHOD: The study included 119 patients with CKD C3 and C4 stages. Clinical data
included anthropometric data: body mass index (BMI), mid-thigh circumference and
mid-shoulder circumference, laboratory data: urea, creatinine, electrolytes, albumin,
total protein, hemoglobin. All patients underwent instrumental research methods:
ECG, EchoCG, cardiopulmonary stress test. The patients included in the study were
offered three dietary options - with a low protein content (0.6 g / kg / day;) and a
limited protein content (0.6-0.8 g / kg / day;), and low protein diet with keto analogs (1
tab / 5 kg body weight / day). The physical exercise program was designed for
independent home use and included cardiovascular exercises (primarily walking,
morning exercises) and strength training exercises with dumbbells 1 and 3 kg. The
training frequency was at least 3 times a week and had a duration of at least 20–30
minutes. The patients kept exercise diaries, which were reviewed by the doctor at each
subsequent visit. The training exercise was adjusted depending on the self-perception
of the patients; if necessary, the training time was increased to 60 minutes.
RESULTS: The 1 group 24% of patients received a diet with a low protein content, the
second group consisted of 40% of patients, the third group consisted of 37% of patients
receiving a diet with a limited protein content. The male to female ratio, mean
glomerular filtration rate, daily proteinuria and BMI did not differ significantly
between groups. In the dynamics of 12 weeks of training, an increase in the mid-thigh
and upper arm circumference was recorded. The study of physical activity of patients
with different types of diet showed that in patients of the 1st group, even with a low
nutritional status in the dynamics of 12 weeks of training, there was an improvement in
such physical indicators as the circumference of the mid-thigh and upper arm, and also
a slight improvement in the BMD. When comparing the groups of patients who
received and did not receive ketoanologs (groups 2 and 3, respectively), physical
training for 12 weeks instilled a significant improvement in indicators such as mid-arm
circumference and maximum oxygen consumption(peak VO2). However, in the group
receiving keto analogs, there was a significantly greater improvement in maximum
oxygen consumption (peak VO2).
CONCLUSION: Regular dosed exercise has a positive effect on physical fitness in CKD
patients on a low-protein diet. Correction of nutrition with keto analogs improves the
cardiorespiratory status of patients.
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BACKGROUND AND AIMS: Assessing and monitoring cognitive frailty (CF;
coexistence of physical frailty and cognitive impairment) are critical for hemodialysis
patients. For administering physical frailty and cognitive assessments, however, clinical
settings need to address challenges (e.g., cost, human and technical resources, patient’s
fatigue, etc.). This study aims to investigate the feasibility and accuracy of a novel
intradialytic cognitive-demanding exercise program based on wearables, called,
intradialytic-exergame for screening CF in hemodialysis patients.
METHOD: Individuals diagnosed with diabetes and end-stage renal disease requiring
hemodialysis (n=28, age: 61.36 6 6.85 years, 54% female) participated. All participants
were assessed for physical frailty using the Fried frailty phenotype method and
cognitive impairment using the Mini-Mental State Examination (MMSE). The Fried
frailty phenotype method assesses physical frailty, which ranges between 0 and 5 based
on five criteria (unintentional weight loss, weakness, slowness, exhaustion, and low
physical activity). CF was determined with a frailty phenotype greater than or equal to
1 and a MMSE score less than or equal to 24.
The intradialytic-exergame system consists of an inertial wearable sensor and an
interactive software installed on a standard laptop. A clinician attaches one wearable
sensor to each foot after the participant sits or lies down on a bed (Figure A). While
undergoing hemodialysis treatment, the participant performs 15 non-weight-bearing
cognitively-demanding dorsiflexion and plantarflexion exercises for each foot. For each
exercise, the laptop’s screen displays a target (solid yellow circle) and a cursor (solid red
square), which the participant points down for a dorsiflexion motion or up for a
plantarflexion motion (Figure B). When the participant successfully puts the cursor in
the target, the target disappears, and a new target appears in a different location on the
screen (dashed yellow circle shown in Figure B). If the participant moves the cursor to

a target in less than 2s, the custom software provides both visual (the target explodes)
and auditory (positive sound) feedback as a reward (success).
The three outcome measures (Exergame-slowness, frailty, and cognitive performance)
were analyzed. Exergame-slowness was computed as an average of the ranges of ankle
angular velocity measured by wearable sensors. Linear regression analysis was
conducted for the three outcome measures to examine correlations between each
outcome measure. Binary logistic regression model was conducted, and its area-under-
curve (AUC) was calculated to determine the ability of Exergame-slowness to identify
CF. An independent t-test was conducted to compare the differences of Exergame-
slowness for CF and non-CF conditions. Significance was defined at the 2-sided p <
0.05 level.
RESULTS: Five out of 28 participants were identified with CF. Significant correlations
were observed between Exergame-slowness and frailty (p = 0.004, R = -0.531),
Exergame-slowness and cognitive performance (p = 0.023, R = 0.437), and frailty and
cognitive performance (p = 0.015, R = -0.463). The model was significantly reliable (p =
0.012) and its AUC was 0.90. Results indicated that Exergame-slowness was
significantly higher (lower velocity) for participants with CF than for those with non-
CF (CF: 27.41 6 3.58 degree/s, non-CF: 34.25 6 5.24 degree/s, p = 0.010).
CONCLUSION: To our knowledge, this is the first study to investigate the feasibility
and accuracy of intradialytic-exergame with wearable sensors, as a practical tool for
routine screening CF assessment in hemodialysis patients. The results of this study
indicate that speed of ankle rotation, measurable using a wearable sensor during a
simple intradialytic cognitive-demanding exercise, can be used as a practical digital
biomarker for screening CF in hemodialysis patients.
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BACKGROUND AND AIMS: Patients with non-dialysis chronic kidney disease
(CKD patients) require specialised management, including routine clinical visits,
laboratory measures, and medication adjustments. Inevitably, the COVID-19
pandemic has resulted in changes to delivery of care in a bid to prevent virus
transmission in this clinically vulnerable group. The extent of the impact of any
changes in support provision for patients is largely unknown. The study aimed to
capture the views of CKD patients, family or other significant person in their lives
(SO), and nephrology healthcare professionals (HCPs) on how patients’ healthcare
needs were and could be supported during this time.
METHOD: CKD patients, their SO (e.g., family member, friend) and HCPs from 10
secondary care sites across England were invited to take part in a bespoke online
survey, as part of the DIMENSION-KD portfolio adopted study. Participants
responded to yes/no and free-text questions about their satisfaction with available
healthcare support (CKD, SO) and patients’ need for additional support (CKD, SO,
HCP). Thematic analysis was applied to the free-text responses.
RESULTS: 230 CKD patients (mean age 63.8, SD 13.8 years), 67 SO (74% spouses),
and 59 HCP of various specialties completed the survey between August and December
2020. 84% of CKD participants felt they could get the support they needed. The most
frequent explanation (25%) was that direct contact with a member of their renal team
was available when needed. Other explanations included 1. being monitored by the
renal team, 2. continuation of regular appointments and having additional treatment
when necessary, 3. an accessible local General Practice (GP), and 4. a particularly
“helpful” nephrologist or “good relationships” with their doctors. All SO felt the patient
could get the help they required. Their explanations were in line with those of CKD
patients, i.e., readily available contact and access to the renal team (25%), followed by
good relationship or highly positive experience with member(s) of the renal team,
regularity of contact/ appointments, and GP accessibility. When asked about additional
healthcare information and support they would like, “none” was the most common
response by CKD patients (28%), followed by the need for reliable information around
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COVID-19 and renal conditions, access to local GP, and a reliable point of contact
when kidney condition deteriorates. Similarly, for many SO there was no need for
additional support, whilst the most often suggested type of support was provision of
reliable information on COVID-19 and renal health. For HCP, accessible service and
guidance (36%) and psychosocial support for patients (25%) were most frequently
cited types of additional support that would benefit patients.
CONCLUSION: An accessible point of contact for renal care and continuation of
regular monitoring of some form emerged as key factors in CKD patient support across
the three stakeholder groups. Some needs raised, such as limited access to GP, are
relevant to local primary or secondary healthcare services, while practices adopted by
some renal teams, such as a number for patients to ring when needed, seemed to offer
reassurance and satisfaction among patients and their SO.
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BACKGROUND AND AIMS: Gait speed is a predictor of disability, mobility
limitation and mortality. Buchner et al. the first to observe a non-linear relationship
between leg strength and normal gait speed. This relationship was explained as small
changes in physiological capacity. The objective of this study is to assess the
relationship between gait speed and body composition in haemodialysis.
METHOD: Cross-sectional study in 40 subjects with CKD in hospital haemodialysis,
70.5613.03 years, 62.5% male. 40% Diabetic Nephropathy, 10% Glomerulopathies,
7.5% Nephroangiosclerosis, 2.5% Chronic Tubule-Interstitial Nephropathies, 32.5%
Unknown, 2.5% Others. 35% arteriovenous fistula, 10% arteriovenous graft, 55%
central venous catheter. Haemodialysis type: 40% High Flux, 45% Online
postdilutional Haemodiafiltration, 10% Acetate Free Biofiltration. Gait seed was
measured on the middle day of the week, predialysis.
Body composition was estimated by monofrecuency bioimpedance measurement (50
KHz) on the middle day of the week, posthemodi�alisis.
Statistical analysis was performed with SPSS 13.0.
RESULTS: Average gait speed 0.660.38 m/s, median 0.65 (IQR 0.18) m/s, range (0,
1.23) m/s. The prevalence of a gait speed less than or equal to 0.8 m/s was 67.5%, while
32.5% of the patients presented a gait speed less than or equal to 0.8 m/s. Gait speed
was lower among diabetics (0.7760.3 vs 0.4660.39, p=0.0074). A positive and
significant correlation was observed between gait speed and phase angle. No
correlation was observed between gait speed and body fat. A positive linear relationship
or dependence was observed between gait speed and muscle mass and cell mass. In
relation to body water, a negative linear relationship is observed with the EW/IW ratio.
Table 1.

MO616 Table 1. Gait speed and body composition in Haemodialysis patients.

r Pearson Sig.

Phase angle 0.6455 0.0000
Exchange Na/K -0.4576 0.003

Total body water(L)% -0.18250.0198 0.25970.9144
Extracellular water EW(L)% -0.18870.6648 0.24350.0000
Intracellular water (L)% 0.61880.6638 0.00000.0000

EW/IW -0.6072 0.0000
Fat Free Mass (kg) 0.26 0.09

Muscle Mass(kg) 0.56 0.0002
Fat Mass(kg)% 0.07-0.0326 0.660.8417

Body cell mass index 0.5707 0.0001

CONCLUSION: There is a dependent relationship between gait speed and diabetes in
haemodialysis patients. The decrease of the phase angle, the increase of the ratio EW/
IW changes with the decrease the cell mass index are inversely related to the gait speed
in haemodialysis patients. These items and the gait speed, which provide information
on the state of vulnerability of the patient, could be markers of frailty.
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BACKGROUND AND AIMS: Structural and functional changes in the cardiovascular
system in patients with chronic kidney disease (CKD) will lead to decreased exercise
tolerance, decreased quality of life, and, ultimately, premature death.
The aim of this study was to study morphometric changes in the left ventricle of the
heart depending on the direction of therapeutic physical training.
METHOD: The study involved 60 patients with CKD stage C3. The average age of the
patients was 54.2 6 3.40 years. The average level of GFR for the sample as a whole was
79.1 6 9.4 ml / min / 1.73 m2. The control group (CG) consisted of 20 people (10 men
and 10 women) comparable to the main group in terms of gender and age. The
examination of patients included a general examination, assessment of complaints,
collection of anamnestic data, anthropometry with calculation of BMI
cardiopulmonary stress test, echocardiography.
According to the data of the cardiopulmonary stress test, 3 groups were formed on the
basis of the predominant manifestation of any physical quality in the course of
therapeutic training: group 1 (n = 20) - with a respiratory orientation of the training
process; 2nd group (n = 20) - with a focus on cardio loads; 3rd group (n = 20) -
development of predominantly endurance.
RESULTS: Of all groups of patients with CKD, the LVMM indicator reached the
highest values in men in group 2 (with a cardio-load orientation of the treatment-
training process), as well as in women in group 3 (predominantly endurance
development). It is this orientation of the training process that has the greatest effect on
the increase in the mass of the left ventricular myocardium in patients with CKD. The
2nd group of patients with CKD stage CKD had the highest values of LVTD in diastole
both among men and women. In addition, men in this group had the highest RTI per
systole. In patients of the 2nd group, undergoing mainly cardio load, the change
concerned a slightly more pronounced increase in the wall thickness of the left
ventricle.
In the 3rd group of patients with CKD stages C3, both men and women had the
maximum values of TMV in diastole, as well as LVTD in systole. Types of
physiotherapy exercises with a predominance of endurance in physical exertion are
distinguished by the most pronounced signs of left ventricular myocardial
hypertrophy.
CONCLUSION: The present study has shown that patients with pre-dialysis CKD
have decreased maximal and submaximal exercise tolerance. Analysis of the data
obtained made it possible to reveal the peculiarities of adaptation of the cardiovascular
system of patients with CKD stages CKD to a specific type of therapeutic training and
to determine the quantitative values of echocardiographic parameters in patients with
CKD.
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BACKGROUND AND AIMS: Patients with end stage renal disease (ESRD) exposed
to renal replacement therapy (RRT) have many consequences, both physical and
psychological. Dialysis patient rehabilitation is a way to improve the well-being and
quality of life of users, but it is an area that has not been commonly explored and where
there is much to know. The participation of the Physiotherapist in the rehabilitation of
these patients has increased mainly in the last period. The present study aims to carry
out an analysis of how the scientific field has behaved in relation to rehabilitation in
patients undergoing dialysis, exploring the existing bases for new studies and knowing
how it has varied between the years 1996 to 2020.
METHOD: The present study is a bibliometric analysis. Through this type of study, it
is possible to analyze the scientific production and how is the activity on some subject.
It allows, among others, the development of research topics that are little studied, in
addition to evaluating the countries, institutions and authors in a certain period. A
search for scientific articles was carried out using the web of science (WOS) page,
obtaining 236 articles. The search key was TS = (“rehabilitation”) AND TS = (physical
exercise or haemodialysis or renal dialysis or peritoneal dialysis) AND TS =
(hemodialysis) NOT TS = (fistula). In the same WOS platform, a filter was carried out
where only articles, reviews and conference articles were included, excluding editorial
material, book chapters and early accesses, articles that are in the range of years
between 1990 and 1995 were also excluded. These years were chosen because it was
observed that from 1996 an increase in the trend on the subject under study can be
observed. With this filtration the articles decrease to 191 results. The Scimat and
Bibliometrix biblioshiny softwares were used for their analysis.
RESULTS: A total of 191 records were compiled among which we have been able to
identify different bibliometric indicators that allow us to know the scientific
performance and how it has behaved over the years. Figure 1 shows a descriptive graph
obtained from biblioshiny bibliometrix where it was shown the annual scientific
production of the documents, with dates that fluctuate between 1996 and 2020. It is
observed that the scientific production on this issue of rehabilitation in dialysis patients
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