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ABSTRACT  
Background: Vitamin D is essential for promoting calcium absorption in the gut and maintaining adequate  

serum calcium and phosphate concentrations to enable normal mineralization of bone and prevent  

hypocalcemic tetany. It has other roles including modulation of neuromuscular and immune function and  
reduction of inflammation. Many genes encoding proteins that regulate cell proliferation, differentiation, and  
apoptosis are modulated in part by vitamin D. Decreased serum levels of vitamin D have been related to  

arterial stiffening and vascular calcifications in haemodialysis (HD) patients but the pathophysiology of this  
association is not yet clear.  
Objectives: The aim of this study is to evaluate the relationship between vascular calcifications, cardiovascu-
lar risk factors especially (left ventricular mass index) and 25-hydroxyvitamin D3 [25(ОН)D3] and 1,25-
dihydroxyvitamin D3 [1,25(ОН)2D3 ]  serum levels in children with chronic renal failure on regular  
haemodialysis.  
Methods: The study was conducted on 30 children regularly haemodialyzed 3 times weekly and 3 hours per t 

session by polysulfone membrane using citrate dialysate. All cases were subjected to detailed history taking,  

thorough clinical examination, laboratory investigations including assessment of serum 25-hydroxyvitamin D3  
and 1,25-dihydroxyvitamin D3 by thin layer chromatography. Echocardiography was done for evaluation of  

left ventricular mass index (LVMI) by Devereux's formula.  

Results: There was a significant and a highly significant negative correlation between left ventricular mass  

index (LVMI) and 25-ОН and 1-25(OH) 2  respectively. Increased left ventricular mass Index in patients  
without one alpha supplementation was found.  
Conclusion: We conclude that deficiency of [25(ОН)D 3] and [1,25(ОН) 2D3] is prevalent in hemodialyzed  
children and is associated with cardiovascular risk.  

INTRODUCTION  
Cardiovascular disease is one of the 

most common causes of death in dialysis 
patients ( ' ) . Increasing evidence shows that 
abnormalities in mineral metabolism may 
play an important role in cardiovascular 
disease in patients with chronic kidney 
disease (CKD), as hyperphosphataemia,  

hypocalcaemia, high calcium—phosphorus 
product and secondary hyperparathyroidism 
have all been associated with increased 
mortality in dialysis patients l2 '3) . Advanced 
CKD leads to divalent cation and metabolic 
derangements as well as decreased produc-
tion of 1,25-dihydroxyvitamin D3 [1,25 
(ОН)2D3] (calcitriol) all of which can cause 
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parathyroid gland hyperplasia and develop-

ment of bone disease (4 '5  . One of the major  

actions of vitamin D is to maintain calcium  

and phosphate serum concentrations in the  

normal range and to allow for mineraliza-

tion of newly synthesized bone ^4) .  

AIM OF THE WORK  
The aim of this study was to evaluate  

the relationship between vascular calcifica-

tions, cardiovascular risk factors especially  

(left ` ventricular mass index) and 25-

hydroxyvitamin D3 [25(011)D 3] and 1,25-

dihydroxyvitamin D3 [1,25(OН)2D 3] serum  

levels in children with chronic renal failure  

on regular haemodialysis.  

SUBJECTS AND METHODS  
Our study was carried out at the  

Pediatric Nephrology Unit and Medical  

Biochemistry Department of Faculty of  

Medicine in Zagazig University. Forty  

children were іn _ ludсd in this study. They  
were classified into two groups.  

1. Group A "Control Group":  

This group comprised 10 healthy  

children attending the Pediatric Outpatient  

Clinic in Zagazig University. They were 3  

males and 7 females. Their ages ranged  

from 9 to 15 years. All were apparently  

healthy, 'ith normal clinical examination.  

They had юо history of chronic illness and  
did not ie^.:ive anу medication.  
2. Group В "Case Group":  

This group comprised 30 children on  

regular hemodialysis 3 times weekly by  

acetate dialysate 3 hours every session at  

the Pediatric Nephrology Unit, Zagazig  

University Hospital. They were 11 males  

and 19 females. Their ages ranged from 7 to  

15 years. All children were subjected to  

complete history taking, through clinical  

examination and laboratory investigations  

including complete blood count (CBC),  

kidney function tests, liver function tests,  

serum calcium and phosphorus levels,  

serum iron, ferritin and parathyroid hor-

mone (PTH) levels. Research investigations  

included assessment of serum 25-hydroxy  

vitamin D3 and 1,25-dihydroxy vitamin D3  

by thin layer chromatography (TLC,  

WinCATS Planar Chromatography, E.  

MERK KGaA, Switzerland Manufacturer)  

and echocardiography for evaluation of left  

ventricular  mass index (LVMI) by  

Devereux's formula (°°' )  and signs of vascular  

calcification by aortic sclerosis or calcifica-

tion, if any.  

LVMI (g/m2) = (1.04 [(IVST + LVID +  

РWT) ЗΡ  — LVID З ] — 14 g)/bоду surface area.  
(IVST): Interventricular septal thickness  

(LVID): Left ventricular internal diameter  

(PWT): Posterior wall thickness  

Statistical Analysis: Data was analyzed  

using SPSS (Statistical Package for Social  

Sciences) version 10.  

RESULTS  
Our results are she wn in Tables 1 to 19  

and Figures 1 to 5. Table 1 shows the  

characteristic data of the studied groups as  

.,gard age, gender ar  ј  d' ration of dialysis.  

'^ 'he etiology of chronic renal failure in the  

^rdіеd group was shown in Table 2. The  
most common cause is unknown (36.7%),  

followed by focal segmental glomerulo-

::clerosіs (13.3%) and obstructive uropathy  
(6.7%). Tables 3 and 4 show the clinical 

and laboratory data of the gtudiеd groups. 
Table 5 shows the relation of blood pressure 
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to left ventricular mass index (LVMI), 25-

ОН and 1-25(ОН)2  in the hemodialysis  

group. There was a highly significant and  

significant positive correlation between  

LVMI and blood urea nitrogen and  

creatinine, respectively as shown in Table 6.  

Also, there was a significant negative  

correlation and a highly significant positive  

correlation between LVMI and hemoglobin  

and parathormone (РТН), respectively as  
shown in Tables 7 and 8. Tables 9 and 10  

show significant and highly significant  

negative correlation between LVMI and 25-  

ОН and 1-25(OH) 2  respectively. There was  

a significant positive correlation between  

LVMI and Duration of dialysis as shown in  

Table 12. Tables 13 and 14 show a signifi-

cant positive correlation and a significant  

negative correlation between 25 -ОН,  1-25  
(0Н)2  and Calcium & Phosphorus and Ca*P  

product respectively. There was a signifi-

cant negative correlation between 25-ОН,  
1-25(OH) 2  and PTH as shown in Table 16.  

A positive correlation between Ca*P pro-

duct and РТН was shown in Table 19.  
Table 18 shows increased [25(ОН)D 3 .]  &  

[1,25(ОН) 2D 3] levels in patients with one  

alpha supplementation and increased left  

ventricular mass index in patients without  

One alpha supplementation. Also, Table 17  

shows nosignificant difference between  

patients with calcium supplementation and  

without calcium supplementation in studied  

group as regards different laboratory para-

meters. No significant correlation between  

LVMI and calcium, phosphorus, iron, albu-

min and ferritin was found as shown in  

Table 11. In addition, no significant correla-

tion between 25-ОН, 1-25(OH) 2  and iron &  

ferritin was found as shown in Table 15.  
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DISCUSSION  
Vitamin D, the sunshine vitamin, is so  

vitally important. It is a single nutrient and  

can have such a vast number of health  
benefits. First, it is important to realize that  
vitamin D is not "just a vitamin" but rather  
the only known substrate for a potent,  
pleiotropic (meaning it produces multiple  
effects) repair and maintenance hormones  
that serves multiple gene-regulatory func-
tions in the body(8) . Arterial wall stiffness is  
a recognized complication in children with  
chronic kidney disease (CKD). Vascular  
abnormalities in these patients are shown to  
be followed by the development of cardiac  
abnormalities like left ventricular hypertro-
phy and diastolic dysfunction. The patho-
physiology of the vascular abnormalities in  
these patients is not clear. Recently there  
has been increasing evidence on the role of  
vitamin D affecting the cardiovascular sys-
tem, the vascular calcification process in  
particular. There is a high prevalence of  
vitamin D deficiency in the pediatric CKD  
population. 25-hydroxyvitamin D is the  
principal circulating storage form of vitamin  
D and reflects `nutritional' vitamin D status,  
in contrast to 1,25-dihydroxyvitamin D  
which reflects the `hormonal' status. There  
is a relationship between various parameters  
of calcium-phosphorus metabolism includ-
ing 25-hydroxyvitamin D and arterial wall  
stiffness in pediatric patients with CKD (9) .  
Vitamin D deficiency may radically hamper  
the overall health. Just one example of an  
important gene that vitamin D up-regulates  
is the ability to fight infections including  
the flu. It produces over 200 anti microbial  
peptides, the most important of which is  
cathelicidin, a naturally occurring broad- 

spectrum antibiotiс8) . Optimizing vitamin D  
levels can also help you to prevent as many  
as 16 different types of cancer including  
pancreatic, lung, breast, ovarian,' prostate,  
and colon cancers. But perhaps most impor-
tant to note is that vitamin D can lower the  
risk of dying from any cause, according to a  
new European meta-analysis published in  
the Archives of Internal Medicine in 2007.  
Another group of researchers have calcu-
lated that simply increasing levels of  
vitamin D3 could prevent diseases that  
claim nearly 1 million lives throughout the  
world each year, as the widespread vitamin  
D deficiency seen today is now thought to  
fuel an array of common chronic, diseases,  
such as cancer, hypertension, heart disease,  
autism, obesity, rheumatoid arthritis, diabe-
tes 1 and 2. SO, Vitamin D is the "Master  
Key to Optimal Health" and therefore, moni-
toring of serum vitamin D considered so  
beneficiah8) .  

We studied the relationship between  
vascular calcification, cardiovascular risk  
factors especially left ventricular mass  
index and 25-hydroxyvitamin D3 [25(ОH)  
D3] and 1,25-dihydroxyvitamin D3 [1,25  
(OН)2D3 ]  serum levels in children on  
regular haemodialysis.  

We found that there was a deficiency of  
[25(ОН)D3] and [1,25(ОН)2D3] serum level  
in the patient group, This result was in  
agreement with Patange et al., 2010, who  
show that serum .  25-hydroxyvitamin D  
levels were low and whose study conducted  
in pediatric patients with CKD that suggests  
nutritional vitamin D deficiency as a  
possible cause of arterial stiffness, and the  
cardiac complications develop later in the  

course of the disease ^9). Also, the study by  
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Belostotsky et al., 2007, proved vitamin D 
deficiency in children with renal disease. A 
high proportion of renal patients were 
vitamin D deficient/insufficient, particularly 
children of South Asian origin (10) . 

Another study done by Shroff et al., 
2008, showed that patients on peritoneal 
dialysis and hemodialysis had significantly 
lower 1,25(ОН) 2D levels. Both low and 
high levels of 1,25(ОН) 2D were associated 
with abnormal vascular measures. Patients 
with 1,25(ОН)2D in the normal range had 
carotid intima-media thickness (cIMT) 
levels comparable to those in the control 
subjects, but those with I ,25(ОН) 2D <_40 
or> 150 pmol/L had significantly higher 
сІМТ. A strong quadratic relationship was 
found between сІМТ and 1,25(ОН) 2D and 
between the calcification score and 1,25 
(ОН) 2D, and thus vitamin D levels corre-
lated with vascular measures ^ 11)• Seeherun-
vong et al. 2009, reported that vitamin D 
insufficiency and deficiency are very 
prevalent in pediatric patients across all 
stages of 0(D (12) . Cardiovascular disease is 
a major cause of death among patients with 
chronic kidney disease and vitamin D 
deficiency is a common problem among 
these patients

(13>. 

In our study the most common clinical 
manifestations in hemodialyzed children is 
cardiomegaly, and by echocardiography 
there was increased left ventricular mass 
index (М + SD = 177.90f 96.86 g/m2) 
comparing with control group (М t SD = 
36.41 + 0.86 g/m2). Several studies have 
reported elevated left ventricular mass index 
in children those on dialysis as follows: 
Kandil et al., 2009, reported that hero-
dialysis is associated with accumulation of  

cardiovascular risk factors since left 
ventricular hypertrophy (LVH) was highly 
prevalent in pediatric patients on 
hemodialysis. Low fractional shortening 
(FS) and increased left ventricular mass 
index (LVMI) remain relatively good 
indicators and predictors of mortality in 
chronic hemodialysis pediatric patients. 
LVMI > 51 g/m2  is highly sensitive while 
> 97 g/m2  is highly specific as a short-term 
mortality predictor and FS < 28% was an 
excellent predictor of mortality in studied 
pediatric patitints{14) . Lumpaopong et al., 
2005, indicated that left ventricular hyper-
trophy and abnormal LV geometry in 
chronic dialysis children were common. 
They reported that left ventricular hypertro-
phy (LVH) was defined as LVMI > 51 g/m 2  
which in agreement with our study^ 15) . 

Another study reported that both 
children with chronic renal insufficiency 
(CRI) and those on dialysis had elevated 
LVMI compared with control subjects. 
Dialyzed children had significantly higher 
LVMI and higher prevalence of LVH when 
compared with children with CRI. Both the 
CRI and dialysis groups had greater cІМТ, 
higher LVM index, and poorer diastolic 
function than the control subjects. Children 
who were on dialysis had greater carotid 
artery intima-media thickness (cІМТ) and 
higher LVM index than those with CRI and 
greater arterial stiffness than both CRI 
patients and control subjticts (l6) . LVH was 
defined as LVMI > 95 t1' percentile for nor-
mal children and adolescents

(17)  

In our study, we have a highly signifi-
cant positive correlation between left ven-
tricular mass index (LVMI) and parathor-
mone (PTH) (r = 0.695 p < 0.001) which 
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run with Mitsnefes et al., 2005, who re-
ported that LVMI in children with CRI and  
those on dialysis was positive correlated  
with PTH (r = 0.39, p  0.003) (16) . In our  
study, we have a significant negative  
correlation between left ventricular mass  
index and hemoglobin (r = .- 0.523, p =  
0.003). Our result was in agreement with  
Mitsnefes et al., 2005, who reported that  
LVMI in children with CRI and those on  
dialysis was significant negative correlated  
with hemoglobin (r = - 0.48, p < 0.0001),  
Stepwise multivariate analysis demon-
strated that higher PTH level and lower  
hemoglobin level were independent predic-
tors of increased LVMI

(16>.  

We found that there was a significant  
positive correlation (+ve correlation) bet-
ween left ventricular mass index and  
duration of dialysis (r = 0.498, p = 0.005).  
The longer the duration of dialysis, the  
more the increased left ventricular mass  
index (and vice versa) but our result was  
against Kandil et al., 2009, and Lumpa-
opong et al., 2005, who found no significant  
correlation between LVMI and duration of  
dialysis( 1  л,15>  

We found a significant negative cor-
relation between left ventricular mass index  
and 25(ОН)D 3  and a highly significant  
negative correlation between left ventricular  
mass index and 1,25(ОН) 2D3). Our results  
were 'in agreement with Matias et al., 2010,  

who reported that lower circulating vitamin  
D levels correlated with increased BP and  
LVMI. There study had shown that the  
correction of vitamin D deficiency with  
vitamin D precursors, namely cholecal-
ciferol, can decrease LVMh 18) .  Lower  
circulating vitamin D levels correlated with  

increased BP and LVMI in humans( 19,20>  

In our study, there was a significant  
relation between blood pressure and left  
ventricular mass index "increased blood  
pressure lead to increased left ventricular  
mass index". The same was found by  
Lumpaopong et al., 2005, who showed that  
systolic, diastolic blood pressures, index  
systolic diastolic blood pressures (ISBP)  
and index diastolic blood pressures (IDBP)  
were significantly high in LVH patients  
(chronic dialysis children) and blood  
pressure had positive correlation with left  
ventricular mass(15) . However, Mitsnefes et  
al., 2005, reported that blood pressure was  
not significantly correlated with LVMh 16 

 

In our study, there was no significant  
correlation between left ventricular mass  
index and phosphorus and calcium this run  
wіth(15) . Calcium, phosphorus and calcium /  
phosphorus products tended to be high in  
LVH group but not statistically significant  
and this against Mitsnefes et al., 2005, who  
reported significant positive correlation  
between left ventricular mass index (LVMI)  
and Phosphorus (r = 0.27, p  

Other investigators as Kandil et al.,  
2009, found that children undergoing  
chronic hemodialysis have increased LVMI  
with no significant correlation between  
LVMI and any of the clinical or laboratory  
data of the patients such as age, height,  
body mass index, duration of dialysis,  
dialysis session duration, dialysis flow,  
blood urea nitrogen, creatinine concentra-
tion, calcium, phosphorus, albumin, hemo-
globin concentration, glomerular filtration  
rate and blood pressure (1 4) .  .  

We found that there was a significant  
negative correlation between [25(ОН)D 3] &  
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[1 ,25(ОН)2D 3Ј serum level and Parathor-
mone this result run with Belostotsky et al., 
2007, whose study reported a high pro-
portion of renal patients were vitamin D 
deficient/insufficient particularly children of 
South Asian origin and high PTH values 
might be due to vitamin D deficiency(10

^ 

Also Shroff et al., 2008, said that 
intact РТН (iPTH) level inversely corre-
lated with 1,25(ОН) 2D which rune with 
our results' 1) . Low I ,25(ОН) 2D results in  
an increase in РТН levels that can pro-
mote soft tissue calcification through its  
effect on calcium absorption and an efflux  
of Ca and Р04 from a high-turnover bone  
state

(21-23) 
 

We studied the role of vitamin D as a  
marker of arterial calcification. We used  
Ca x PO4 product and echocardiography as  
indicators of vascular calcification in the  
studied group. Our result indicate that there  
was significant negative correlation bet-
ween Ca x  P product and both [25(ОН)D З] 
and [1,25(ОН) 2D 3 ]  serum level. Some 
investigators studied a bimodal association 
of vitamin D levels and vascular disease in 
children on dialysis and reported that 1,25 
(ОН)2D3  showed a linear correlation with 
Ca x PO4 product at the time of the study ( " ) . 
Calcification was most frequently observed 
in patients with the lowest 1 ,25(ОН)2D 3  and 
the highest high sensitivity C-reactive 
protein (1 1) .  

In our study, there was 8 cases had high  
Ca x РО4 product (> 55 mg/dL) with sig-
nificant increase in РТН levels and sig-
nificant decrease in vitamin D and by  
echocardiography they had Aortic sclerosis  
as a marker of arterial calcification. There-
fore, vitamin D deficiency may play a  

role in vascular calcification in hero-
dialysis patients.  

Cozzolino et al., 2005, studied the  
effect of increased calcium-phosphate pro-
duct in arteriopathy and showed that a  
passive process is implicated in vascular  
calcification, i.e. calcium-phosphate pre-
cipitation in the vessel walls, associated  
with an active biological process "ossi-
fication" of the vascular wall structure.  
Important contributors to these calcifica-
tions are hyperphosphatemia and an in-
creased calcium-phosphate product (> 55  
mg/dl). At the same time, high levels of  
phosphate and/or calcium directly activate  
genes associated with osteoblastic functions  
in the smooth muscle cells (e.g. bone matrix  
protein 7, a2-НS glycoprotein, and matrix  
GLA protein)(26) . Some investigators study  
the role of vitamin D in vascular calcifica-
tion in chronic kidney disease in some in  
vitro studies and proved that calcitriol has  
induced vascular calcification, by over  
suppression of РТН and induction of a low-
turnover bone disease state, or by 'increased  
calcium-phosphorus (Ca x PO4) product(27  .  
Shroff et al., 2008, showed that both low  
and high 1 ,25-dihydroxyvitamin D levels  
are associated with adverse morphological  

changes in large arteries, and that these  
changes may be mediated by the effects of  
1 ,25(ОН)2D on Са—РO4  homeostasis and  
inflammation(" ) .  

Vitamin D analogues (paricalcitol, dox-
ercalciferol, maxacalcitol) are capable of  
effective parathyroid suppression; they are  
structurally modified for fewer . calcemic  
and phosphatemic effects(13). In a study by  
Cardus et al., 2007, demonstrated that  
paricalcitol has different effects on vascular  
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calcification compared with calcitriol. Both  

compounds raised the serum calcium and  
Ca x  P product compared to control, but  
only calcitriol caused an increase in the  
calcification of the abdominal aorta(28) .  
Different VDR activators exert differential  
effects on vascular calcification independ-
ent of serum calcium, phosphorus and Ca x  
P product(13) . London et al., 2007, showed 
that [25(ОН)Dз] levels significantly nega-
tive correlated with markers of arte-
riolosclerosis and endothelial dysfunction in 
dialysis patients (29) . Low vitamin D levels 
were associated with increased carotid 
intima—media thickness

(22) . 

Increased arterial calcification and 
stiffness may at least in part explain the 
very high morbidity and mortality in end-
stage renal disease patients (13) . 

Epidemiological observational studies 
have shown that the currently used doses of 
different vitamin D metabolites and ana-
logues have been associated with an 
improvement in vascular function and 
survivah

3 '29
. Another study showed that 

serum [25(ОН)D 3 ] levels were negatively 
correlated with vascular calcificationst

3o
^ 

Both [25(ОН)D з] and [1,25(ОН) 2D 3 ] serum 
levels were negatively correlated with aortic 
pulse wave velocity and positively corre-
lated with brachial artery distensibility  
suggesting a protective role for vitamin D in 
vascular funеtion^

29^ . 

Unlike the study by London et al., 
2007, who did not find a correlation 
between vitamin D levels and vessel 
stiffness. The greater plasticity of children's 
vessels and their shorter dialysis duration 
may allow for compensatory mechanisms 
that can maintain normal vessel function in  

the face of early structural damage to the 
vessel. Vessels from children provide an 
ideal model to study uremic influences on 
the arterial wall, because they do not have 
the confounding proatherosclerotic risk fac-
tors that are prevalent in the adult CKD 
population(29) . 

Our study showed a correlation 
between Ca x  P product, vitamin D and 
PTH levels as decreased vitamin D with 
increased Ca x  P product and РТН levels  
may contribute in calcification process.  
Raggi and Kleerekoper, 2008, explained  
that 1 ,25-Dihydroxyvitamin D3 levels begin  
to drop early in the course of kidney  
disease, leading to elevated parathyroid  
hormone levels and disrupted mineral  
metabolism. Impaired mineral metabolism  
seems to be associated not only with bone  
disease but also with vascular calcifica-
tion^ 31 Q.  

Other studies reported that worsening  
carotid artery intima media thickness  
(cІМТ) and a higher prevalence of coronary  
artery calcification (CAC) present with  
higher mean serum PO4 and Ca x Р04  
levels, and higher doses of Ca intake from 
PO4 binders and vitamin D compoŭnds(1

1,32)  

Other Studies suggesting that dysregulated 
mineral metabolism is central to the 
vasculopathy of CKD. A , strong linear 
correlation between mean serum PO 4  and 
cIMT in pediatric dialysis patients is 
present; every 1 mmol/L difference in serum 
РО4 was associated with a 0.15-mm 
increase in cІМТ, also, children on dialysis 
with mean levels of parathyroid hormone 
(РТН) more than twice the upper limit of 
normal (> 2 ULN) were more likely to have 
thicker сÏМТ, stiffer vessels and increased 
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calcification than were those with PTH 
levels below 2 ULN (11) . We study the 
underlying etiology of chronic renal failure 
in the studied group "30 cases". We found 
the most common cause was unknown 
(36.7%) followed by focal segmental 
glomerulosclerosis (13.3%) and obstructive 
uropathy (6.7%). Contrary to our results,  
another study at the Center of Pediatric 
Nephrology and Transplantation, Pediatric 
Hospital, Cairo University included 30 
Egyptian children with CKD on regular 
hemodialysis , showed that the etiology of 
CKD in the studied patients was urinary 
tract disorders in 14 patients (46.7%), fol-
lowed by nonidentifiable cause in 10 
patients (33.3%), congenital anomalies in 
4 (13.3%) and glomerulonephritis in 2  
(6.7%)A 41 . Two congenital abnormalities,  
posterior urethral valves and hypoplastic/  
dysplastic kidneys, and a third disorder,  
focal segmental glomerulosclerosis (FSGS)  
are the primary causes of long-term kidney  
failure in children(241 . Obstructive uropathy  
with associated renal dysplasia is one of the  
most common causes of ESRD in children.  
The cause of ESRD in children varies  
acco>iding to the age of the child. At all  

ages, renal dysplasia with or without  
obstructive uropathy is a common cause of  
ESRD, whereas congenital nephrotic syn-
drome, cortical necrosis, autosomal reces-
sive polycystic kidney disease, and hemo-
lytic uremic syndrome also cause ESRD in  
infants and young children. ESRD in the  
school-age child and adolescent is more  
commonly caused by renal .dysplasia with  
or without obstructive uropathy, glomeru-
lonephritis, focal segmental glomerulo-
sclerosis, and various forms of polycystic  
kidney disease (25) . The differences among  
these studies may be explained by variabil-
ity in geographic distribution, age, sex and  
hereditary factors.  
Conclusion: We conclude that deficiency  
of [25(ОН)Dз] and [1,25(ОН)2DJ] is very  
prevalent in hemodialysis children and is a  
cardiovascular risk marker in those patients,  
since they are associated with increased left  
ventricular mass index and vascular cal-
cification. Active vitamin D therapy seems  
to protect patients from this risk. Serial  
echocardiography and long term follow up  
should be done in those patients for early  
detection and prevention of cardiovascular  
morbidity and mortality.  
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