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ABSTRACT

Progresses in medical care of severe kidney disease and congenital anomalies of kidney and urinary tract make it
possible for a higher percentage of young renal failure patients to survive and enter adulthood. There is thus an
increasing need to focus on the long-term effects of severely reduced kidney function early in life. Cardiovascular
changes are known to contribute considerably in adulthood to the severe complications of renal failure. In young chronic
kidney disease patients, there is limited knowledge of subclinical cardiovascular disease. In this issue of Clinical Kidney
Journal, Lalayiannis et al. describe significant structural and functional cardiovascular changes in a young cohort of kidney
failure patients with glomerular filtration rate <30 mL/min/1.73 m2. Among the 100 patients between 5 and 30 years of
age included in the study, 84 presented with signs of cardiovascular disease. There is a need for long-term follow-up data
on cardiovascular consequences of renal failure early in life and evaluation of prophylactic and therapeutic measures
that can ameliorate the overall prognosis for these patients. We look forward to planned future long-term data from this
cohort as well as increased focus in general on cardiovascular changes in young renal failure patients.
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Chronic kidney disease is a systemic disease influencing many
organ systems with great clinical implications in the long run
[1]. The impact of chronic kidney disease on cardiovascular dis-
ease has been shown to be major [2], and it is recommended to
start early cardiovascular prophylaxis in chronic kidney disease
patients [3].

Lalayiannis et al. present in this issue of Clinical Kidney Jour-
nal significant evidence of subclinical cardiovascular disease
in a young renal failure cohort [4]. The findings are based on
thorough cardiovascular examination of 100 young kidney fail-
ure patients (chronic kidney disease stages 4 and 5) including
patients on dialysis. The structural measures performed were
carotid intimamedia thickness, coronary artery calcification, left
ventricular mass index and left ventricular geometry evalua-
tion through relative wall thickness. The functional measures
consisted of carotid ability to distend with each cardiac cycle,

carotid femoral pulse wave velocity, pulse wave augmentation
and carotid dilatation, all related to height and age.

Seventy-nine of the patients were children and adolescents
(5–18 years of age), and 21 were young adults (19–29 years of
age).All adult patients aswell as 73% of the children/adolescents
were on dialysis. Eighty-four percent were shown to have amin-
imum of one cardiovascular abnormality—either structural or
functional. Having more than one structural abnormality re-
sulted in 4.5-fold increased odds of having multiple functional
abnormalities.

These findings of significant preclinical cardiovascular dis-
ease in such a young cohort underline the importance of preven-
tive measures to delay cardiovascular complications as much as
possible.

The seventy-seven patients that were on dialysis (5–29 years
of age) were compared with the younger group of patients with
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FIGURE 1: Dialysis-induced systemic stress acting as disease modifier and resulting in a multiorgan injury superimposed on preexistent comorbidities and affecting
outcomes. From Canaud et al. [5].

renal failure without dialysis (5–18 years of age). Higher age-
adjusted functional cardiovascular disease was found in the
dialysis group. Dialysis per se was independently associated
with reduced distensibility. End-stage renal failure treatment
with dialysis with its fluctuations in volume status, blood pres-
sure and electrolyte levels as well as osmotic shifts may well
have induced systemic damage, and there is a need to develop
more cardioprotective and better-tolerated haemodialysis [5].
Potential adverse effects of haemodialysis promoting end-organ
damage are depicted in Figure 1.

The years spent with estimated glomerular filtration rate be-
low 30 mL/min/1.73 m2 was an independent predictor of vessel
stiffness underlining the cumulative damage to the cardiovas-
cular system as a result of prolonged exposure to the uraemic
milieu. The carotid femoral pulse wave velocity as a measure of
aortic stiffness is known as an independent negative prognostic
factor in patients with chronic kidney disease [6].

There are limited data concerning clinical cardiovascular
consequences of phosphate-lowering agents [7]. Future mea-
surements of the serum calcification propensity in future stud-
ies in young renal failure patients would be of great interest,
a method that represents a functional nanoparticle-based in
vitro test, which time-dependently determines the calcification
propensity of patient serum also in children with chronic kid-
ney failure undergoing haemodialysis as recently published by
Kakajiwala et al. [8]. Serum calcification propensity has the po-
tential to represent a modifiable risk factor for vascular calcifi-
cation. In future studies a healthy control group would also have
the potential to strengthen the findings.

The present study underscores the notion that chronic kid-
ney disease patients generally demonstrate a premature ag-
ing phenotype because even children on dialysis may develop
accelerated vascular calcification with arterial stiffening, and
young renal failure patients can suffer from a cardiovascular
mortality to a similar extent to very old subjects of the general
population [9]. In accordance, clinically relevant peripheral

artery disease was also shown to be increased in chronic kidney
disease patients later in adulthood [10, 11].

Consequently, there is an increasing claim of the need for a
cardionephrology subspecialty, which is also supported by the
fact that partly conflicting pharmaceutical and clinical consid-
erations are existed in the prevention of cardiovascular compli-
cations in chronic kidney disease patients [12]. Burlacu et al. un-
derline the importance of good cooperation between cardiolo-
gist and nephrologist for the best of each patient, to more agree
to disagree [13].

There is a need for awareness concerning the potential re-
nal complications of cardiac diagnostic procedures like contrast
use in catheterization and cardiac MRI, and valuable guidelines
are in place to reduce the potential complications [14, 15]. It is
also important to be aware of the impact immunosuppressive
treatment may have, with the potential to aggravate cardiovas-
cular disease also in young kidney transplanted patients [16]. A
well-planned and carefully executed transition phase from pae-
diatric to adultmedical care needs to be present in all renal units
to avoid problems with compliance and additional aggravation
of the medical condition [17].

Long-term follow-up data on cardiovascular functional and
structural consequences of renal failure early in life are of great
importance, and there is a need for evaluation of prophylactic
and therapeutic measures in this patient group. Lalayiannis et
al.’s planned future long-term data of their cohort are welcomed
as well as a general increased focus on cardiovascular changes
in young renal failure patients.
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