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Can Exercise
Training Affect
Cardiovascular
Morbidity in
Patients with
CKD?
By Amaryllis H. Van Craenenbroeck

D

ecreased exercise capacity and cardiovascular risk are integral features of chronic
kidney disease (CKD), with a debilitating
impact on quality of life and survival.
Exercise capacity (VO2peak) is an objective assessment of physical functioning, which is the ability to
perform physical activity. Physical activity (including
exercise) is defined as any bodily movement produced
by skeletal muscles resulting in energy expenditure (1).
Both reduced physical functioning and physical activity
are associated with an increased risk of adverse clinical
outcomes in both non-dialysis–dependent (2) and dialysis-dependent people with CKD (3, 4).

microvascular function, possibly as a consequence of
improved redox balance (13). Despite a greater increase
in VO2- peak with a similar 12-week aerobic training
regimen, another study did not show improvement in
flow-mediated dilation, the gold standard of non-invasive endothelial function measurement (14). Neither
study observed an effect on pulse wave velocity (PWV),
a measurement of arterial stiffness. This finding is in line
with findings in dialysis patients, where a 6-month aerobic exercise training program did not affect PWV (15).
In kidney transplant recipients, however, implementation of a regular aerobic or resistance training program
for 3 months resulted in a significant improvement of
PWV (16). This beneficial effect can be maintained for
up to 12 months by self-managed physical activity (17).
In line with findings in the general population (18), a recent meta-analysis confirmed the blood pressure–lowering effect of exercise training (combined aerobic and resistance) in hemodialysis patients using data from 1254
patients in 33 trials. The effect in non-dialysis–dependent CKD is less unequivocal, with a significant blood
pressure–lowering effect after 24 weeks of aerobic training (19), but no overall effect at 52 weeks (20). Data
regarding cardiovascular mortality is derived from only
one (retrospective) study, which reported an association
of improved cardiovascular outcome after completion of
a 3-month rehabilitation program (21).
In conclusion, well-designed large RCTs in CKD
with CV primary endpoints are scarce, but clinical evidence on the beneficial effects outweighs data on potential harm. Accordingly, patient counseling to emphasize
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Independent of this risk, individuals with CKD must
cope with an extremely high cardiovascular risk. The
pathophysiology and phenotype of vascular disease in
CKD patients is unique: both the intimal and medial
layer are concomitantly affected, in part by common
mechanisms, resulting in different clinical entities (5):
endothelial dysfunction (the harbinger of atherosclerosis) (6) and arterial stiffness (7), respectively.
Given the association of both exercise capacity and
cardiovascular disease with mortality in CKD, several
trials have been conducted to investigate causality and
the effectiveness of physical activity interventions to improve outcomes. The outcomes studied in this context
are manifold and vary from molecular mechanistic endpoints to survival.
Besides traditional risk factor modification, exercise
improves vascular health through increased nitric oxide
bioavailability and generalized anti-oxidative and antiinflammatory effects both in patients with and without
CKD (8, 9). For endothelial function in vivo, there is
extensive clinical evidence that regular physical training partially corrects endothelial dysfunction in prehypertensive subjects (10) and in patients with coronary
artery disease (11) and chronic heart failure (12). However, evidence in CKD from properly conducted randomized clinical trials (RCT) is scarce and conflicting.
In non-dialysis–dependent patients with CKD, a
12-week aerobic exercise training program improved

the importance of regular physical activity has been incorporated in American and European clinical practice
guidelines.
The stage has been set to test and formally establish
from which type of exercise training, and at what intensity and dose, patients derive the largest benefit in welldesigned RCTs with sufficient power.
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