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Pe3rome. D710 mccnenoBaHue HAMPABICHO HA aHAJINW3 MATO(PHU3HOIOTUU YCTAIOCTH U CEpICYHO-
cocynucThix 3aboneBanuid pu XITH u TOro, Kak ympakHeHHs] MOIYIHPYIOT 3TU mpouecchl. [IpoBenena
oueHka 3((HEeKTUBHOCTU PpaA3IMYHBIX MOJAIBHOCTEH YIpaKHEHUH (a9pOOHBIX, C COINPOTHBICHHEM,
KOMOMHUPOBAaHHBIX, HMHTPAAUAIU3HBIX U HEAHATU3HBIX )

KarwueBble cioBa: nuanus, JiedeOHas (U3KYIbTYpa, YCTAlIOCTh, CEPACYHO-COCYIAUCTBINA PHCK,
MBIIIeYHAst aTpOoQust, XpOHUUECKast O0IE3Hb MOYEK.

Resume. This research is to analyse the pathophysiology of fatigue and Cardiovascular Disease
(CVD) in End Stage Renal Disease (ESRD) and how exercise modulates these processes. To evaluate the
efficacy of different exercise modalities (aerobic, resistance, combined, intradialytic vs. non-dialytic).

Keywords: dialysis, exercise therapy, fatigue, cardiovascular risk, muscle wasting, adherence,
chronic kidney disease.

Relevance. Exercise is the most underutilized therapy in nephrology. High Clinical
Burden (Fatigue Prevalence, Cardiovascular mortality ~50% of deaths), Limited Treatment
Options, Cost-Effective Intervention, Guideline Gaps, Mechanistic Innovations, Policy
Implications, Patient Empowerment.

Aim: to provide a comprehensive, mechanistic analysis of how exercise impacts
fatigue and cardiovascular health in dialysis patients, while identifying optimal clinical
approaches and future research directions.

Objectives:

e To analyse the pathophysiology of fatigue and cardiovascular health in Chronic
Renal Failure (CRF) and how exercise modulates these processes.

e To evaluate the effectiveness of different exercise modalities (aerobic, resistance,
combined, intradialytic, and non-dialytic).

e To evaluate implementation challenges and strategies to improve adherence.

Materials and methods. The literature search was performed in databases like
PubMed, Embase, Google scholar and Cochrane Central Register of Controlled
Trials (2000-2024).

Results and their discussion. 1. Impact on Fatigue:

Fatigue improvement appears mediated through multiple pathways (fig.1):
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-Muscle metabolism: Haemodialysis (HD) patients exhibit severe muscle wasting
(Johansen et al., 2020). Resistance training 3x/week increases lean mass by 5-8% and
mitochondrial oxidative capacity (Cheema et al., 2010)

- Anaemia modulation: Exercise stimulates erythropoietin responsiveness, reducing
fatigue independent of Hb levels (Koufaki et al., 2014)

- Psychosocial effects: Random Control Trial (RCT) demonstrate 30-40% reduction
in depression scores with exercise, correlating strongly with fatigue improvement (Ouzouni
et al., 2009)

2. Cardiovascular Benefits:

A. Hemodynamic Effects:

- Blood pressure control: Intradialytic cycling 3x/week reduces pre-dialysis SBP by
11-14 mmHg (Van Vilsteren et al., 2005). Mechanisms include:

- Improved fluid removal via increased ultrafiltration

- Restored baroreflex sensitivity

- Reduced arterial stiffness (Pulse Wave Velocity (PWV) decreases by 0.8-1.2 m/s
after 6 months)

B. Metabolic Improvements:

- Lipid profile: Combined aerobic-resistance training increases high-density
lipoprotein (HDL) by 15% and lowers triglycerides by 20% (Kouidi et al., 2010)

- Inflammation: Regular exercise reduces C-reactive protein (CRP) by 35-40% and
IL-6 by 25% (Castaneda et al., 2004)

C. Vascular Protection:

- Endothelial function: Flow-mediated dilation improves by 3-5% after 12 weeks of
training (Mustata et al., 2011)

- Left ventricular (LV) remodelling: Aerobic exercise reduces LV mass index by 8-12
g/m2 (Howden et al., 2015).

3. Practical Considerations:

- Adherence barriers: Only 40-50% of patients complete >80% of prescribed sessions
(Heiwe et al., 2011). Major obstacles include:

- Post-dialysis exhaustion
- Transportation issues
- Lack of staff supervision
- Optimal protocols: Emerging evidence Favors:
- Hybrid models (centre-based + home exercise)
- Shorter, more frequent sessions (20-30 min)
- Resistance training emphasis for muscle preservation (Fig. 2,3).
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Fig. 1 — Comparison of mean fatigue at different times between intervention and control groups
Source: https://bmcsportsscimedrehabil.biomedcentral.com/articles/10.1186/s13102-020-00165-0
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Fig. 2 — Correlation matrix of studied variables
Source: https://pharmacia.pensoft.net/article/145103/
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Fig. 3 — Comparing the effects of different exercise modalities 6WMT (A), VO2Peak (B), SBP (C), and
DBP (D) in hemodialysis patients
* AT, aerobic training; Usual, usual care; CT, combined training; RT, resistance training; CE, cycle
dynamometers; MEST, electrical muscle stimulation; IMT, inspiratory muscle training; BFRT, blood flow
restriction exercise; HICT, high-intensity circuit training; MICT, medium intensity continuous training;

VRT, virtual reality training; MBT, body and mind training
Source:https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2022.1040704/full

Conclusion. Exercise programs significantly reduce fatigue and reduce
cardiovascular risk in dialysis patients through multifaceted physiological mechanisms.
While challenges in implementation persist, structured programs incorporating resistance
training and hemodynamic monitoring show particular promise. Future research should
focus on personalized protocols and telehealth solutions to improve accessibility.
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