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ABSTRACT

Chronic kidney disease leads to serious complications related to the disability of patients. This gives reason to
discuss and work to improve their quality of life. In recent years, attention has been focused on physical activ-
ity and renal rehabilitation, in order to overcome movement disorders.

In the Nephrology Clinic at St. Marina University Hospital, Varna, the influence of cardio-cycling exercises on
the clinical status of hemodialysis (HD) patients was assessed, objectified by examining laboratory indicators,
such as serum phosphorus, serum calcium, iPTH, and CRP.

We studied a total of 69 patients-divided into two groups: control (n = 32) and experimental (n =37), conducting
cardio-cycling exercises. The values of serum phosphorus, calcium, and CRP were examined in both groups at
the beginning, at the 3rd and at the 6th month, and the values of iPTH—at the beginning and at the 6th month.

The analyzed data showed that in HD patients performing intradialytic exercises, bone mineral indices im-
prove in terms of Ca and P, but not those for PTH. The highest correlation was found for serum Ca.

In patients with CKD on HD treatment, in whom various techniques of renal rehabilitation were applied, good
results were reported in the volume and cycling. The cooperation of patients is important. This requires con-
vincing them of the positive effect of the test and its implementation in order to improve their tone and phys-
ical activity.
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to 50%. In patients on HD treatment, a high level of
disability is also reported as a result of the main com-
plications of CKD and a sedentary lifestyle, which
negatively affects the ability to perform their daily
activities normally (1-4).

Chronic kidney disease presents with various
clinical manifestations and complications. One of
them is mineral and bone disorder (MBD) (5). It is
characterized by bone pain and pathological bone
fractures. Bone disease in CKD has a key role in
terms of the quality of life and is a factor in the per-
manent disability of patients (6-10).

The KDIGO (Kidney Disease: Improving Glob-
al Outcomes) Foundation recognizes that CKD in-
volves systemic disorders of mineral and bone me-
tabolism (11-15).

In renal failure, due to disturbances in bone
mineral homeostasis, the following occur: phos-
phorus (P) retention, hypocalcemia, increased plas-
ma concentrations of fibroblast growth factor-23
(FGF-23) and PTH, bone fragility, and vascular cal-
cification (16-18). These changes lead to pathological
changes in bone metabolism, vascular and soft tis-
sue calcifications (19-22). They form the MBD-CKD
syndrome in patients with CKD. The latter develops
secondarily as a result of progressive loss of neph-
rons and renal function. The ability of the kidneys
to excrete phosphorus and form calcitriol is gradual-
ly limited (23-25).

Control of elevated serum P, Ca levels, resto-
ration of vitamin D levels, and suppression of PTH
production are indications for effective treatment of
MBD-CKD (26-30).

Chronic kidney disease leads to serious com-
plications associated with disability of patients. This
gives reason to discuss and work to improve their
quality of life (31-33). In recent years, attention has
been focused on physical activity and renal rehabil-
itation in order to overcome movement disorders.
The teamwork of nephrologists and physicians spe-
cializing in physical and rehabilitation medicine is
aimed at searching for new innovative methods in
this direction.

MATERIALS AND METHODS

In the Nephrology Clinic at St. Marina Univer-
sity Hospital, Varna, the influence of cardio-cycling
exercises on the clinical status of HD patients was as-

sessed, objectified by examining laboratory parame-
ters, such as serum P, serum Ca, iPTH, and CRP.

We studied a total of 69 patients divided into
two groups: control (n=32), 18 men and 14 women,
and experimental, performing intradialysis cardio-
cycling exercises (n=37), 21 men and 16 women (Ta-
ble 1). Patients in both study groups received therapy
with both calcimimetics and erythropoietin to op-
timize and maintain serum Ca, P, and parathyroid
hormone levels, as well as a target hemoglobin level
of 110-115 g/L.

The levels of serum P, Ca, and CRP were exam-
ined in both groups at the beginning of the study, at
the 3rd and 6th months, and the values of iPTH—at
the beginning and at the 6th month.

All patients have declared in writing their will-
ingness to participate in the study, and we followed
a previously developed detailed protocol, approved
by the Ethics Committee at MU-Varna by decision
129/06.04.23.

Table 1. Distribution of patients by groups.
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RESULTS

When comparing the serum P values at the be-
ginning of the study at the 3rd and 6th month, we
found a statistically significant difference in both
groups in terms of P levels in all three studied peri-
ods (Table 2).

The comparative analysis regarding CRP values
(Table 3) between the two groups did not report a sig-
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Fig. 1. Levels of P in both groups at the beginning and at
the 6" month.

Scripta Scientifica Medica, 2024;56(1):40-45
Medical University of Varna

41



Evaluating the Impact of Specialized Cardio-Cycling Exercises on the Clinical Status of Chronic Dialysis Patients...

Table 2. Comparison of the P levels.

Serum Phosphorus Levels

Total Experimental Group Control Group
“ n=:69 n=37 n=32
Initial measurement 1.78 (0.460) 1.85 (0.427) 1.71 (0.491)
Level at the 3" month 1.61 (0.447) 1.54 (0.358) 1.69 (0.524)
Level at the 6™ month 1.45 (0.343) 1.38 (0.225) 1.55 (0.425)

Table 3. Comparison of the CRP values.

CRP Values
Total Experimental Control Group
Group p Value
H n=69 H n=37 n=32
Initial measurement average (SD) 17.4 (26.28) 17.1 (18.26) 17.7 (28.89) 0.056
Level at the 3" month average (SD) 13.6 (26.25) 12.4 (27.27) 15.1 (26.28) 0.002
Level at the 6™ month average (SD) 7.3 (9.10) 6.8 (8.59) 7.9 (9.77) 0.069
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Fig. 2. CRP values in both groups at the beginning of the
6™ month.

nificant difference, but there was statistical signifi-
cance when comparing the results at the 3rd month.

We performed a comparative analysis regarding
iPTH levels, both between the two groups of patients
and for a period of 6 months; statistical significance
was not found in the subjects studied in both groups
(Table 4).

Fig. 3. iPTH levels in both groups at the beginning and at
the 6" month.

Serum Ca levels were compared at the begin-
ning, at the 3rd and 6th month in both groups of
patients.

From the obtained results, we established sig-
nificance in our experimental group of patients. No
statistical significance was reported in the control
group. The statistical reliability in the experimental

Table 4. Comparison of iPTH levels.

Experimental

Total Control Group
Group p Value
H n=69 n=37 H n=32
Initial measurement average (SD) 347.9 (535.16) 423.4 (625.20) 260.5 (399.52) 0.21
Level at the 6" month average (SD) 340.7 (560.95) 407.1 (616.37) 263.9 (487.55) 0.294
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Table 5. Comparison of the serum Ca levels.

Total Experimental Control Group
Group p Value
n=:69 n=37 n=32 “
Initial measurement average (SD) 2.1(0.104) 2.1 (0.100) 2.1(0.109) 0.916
Level at the 3™ month average (SD) 2.2 (0.167) 2.3(0.119) 2.1(0.149) 0.680
Level at the 6 month average (SD) 2.2 (0.237) 2.4 (0.089) 2.0 (0.244) 0.633

group was proven already at the 3rd month of con-
ducting cardio-cycling physical exercises.

The analyzed data showed that when perform-
ing intradialysis exercises in HD patients, bone min-
eral indices improve in terms of Ca and P, but not

Related-Samples Friedman's Two-Way Analysis of Variance by Ranks

Group: control
Ca_start Ca_3m Ca_6m

Mean Rank = 2.25 Mean Rank = 1.86 [Mean Rank = 1.89

4 4

3

o ; 1'0 15 ; )ID 1 ; IIO 15
Frequency Frequency Frequency

Fig. 4. Ca levels in the control group at the beginning, at
the 3rd month, and at the 6th month.
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Fig. 5. Ca levels in the experimental group at the
beginning, at the 3rd month, and at the 6th month.

those for PTH. The highest correlation was found for
serum Ca.

CONCLUSION

Chronic kidney disease is a global problem. It is
extremely important to prevent its development on
the one hand, and on the other hand, to slow down
its progression once it has already developed. This re-
quires knowledge of its causes, as well as their time-
ly prevention. A method of treating CKD is replace-
ment therapy, including chronic dialysis. The lat-
ter allows for the cleansing of toxins and at the same
time supports the function of individual organs and
systems. In addition to the symptoms of CKD, pa-
tients who are on long-term dialysis also develop
complications. One of the severe complications of
CKD are disorders of bone and mineral metabolism.

It is extremely important to implement a team
approach in chronic dialysis patients. It should in-
clude not only nephrologists, but also general practi-
tioners and, last but not least, physical and rehabilita-
tion medicine doctors. The survey conducted among
patients with CKD, in whom various techniques of
renal rehabilitation were applied, incl. cycling, dem-
onstrated good results. Patient cooperation of the
is important. This requires convincing them of the
positivity of the test and its implementation in order
to improve their tone and physical activity.
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