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Table 1: Median values of Anthropometric, BIA, 
dietary intake & biochemical parameters of Groups A 
(stages III&IV, n=17), B (CAPD, n=13) and total (n=30) .

Stages III&IV CADP All patients

height z-score -1.15 -1.27 -1.24
weight z-score -1.07 -1.43 -1.14
BMI z-score -0.68 0 -0.6
Phase Angle 4.4 3.7 4.3
BCM (kg) 18.45 13.85 16.5
En. Intake 
(kcal)

1596 1160 1347

Actual En. 
Intake (%)

86.45 87.55 86.45

Actual Prot. 
Intake (%)

127 125.6 127

g prot/kg ideal 
weight

1.71 1.91 1.82

PeDiSMART 
score

5 5 5

ABN score 12.3 11 12
HB (g/dl) 12.05 11.45 11.9
Urea (mg/dl) 67 80 71
Creatinine 
(mg/dl)

1.24 5.96 2.62

total protein 
(g/dl)

7 6,55 6,85

Albumin (g/dl) 4.4 4.3 4.4
TIBC (mg/dl) 250 247 247
HCO3 (meq/l) 22.5 23.5 22.7

Table 2: Malnutrition-stunting detection results accord-
ing to anthropometric & bioelectrical impedance analysis  
markers.
Parameters used to 
detect malnutrition Cut of point Children below  

cutoff point
Weigh z-score <-2 8/30 (27%)
Height z-score <-1.88 9/30 (30%)
BMI z-score <-2 6/30 (20%)
AMA z-score <-1.6 6/30 (20%)
PhA percentile

<3rd centile 9/30 (30%)

ABN score <10.33 6/30 (20%)

gether are shown in Table 1. 
Table 2 displays the results of malnutrition detection 

in our sample as assessed by 6 different markers. Accord-
ing to PeDiSMART Score screening tool 11/30 (37%) 
were found in risk for malnutrition, 4/11 were in high risk 
and 7/11 in medium risk for malnutrition. In 7/27 (26%) 
children % actual caloric intake was below optimal. 
Correlations are presented in Table 3. Multiple regression 
analysis has shown that factors significantly associated 
with MUAMC was % actual protein intake (β: 0.07592, 

Table 3: Statistical analysis correlations.
Weight MUAMC BCM Energy intake Protein 

intake
PeDiSMART

PhA r=0.483
p<0.05

r=0.778
p<0.001

r=0.699
p=0.001

r=0.678
p<0.001

r=0.632
p<0.001

r=-0.567
p=0.001

PeDiSMART r=-0.497
p=<0.05

r=-0.461
p<0.05

Albumin r=0.562
p<0.05

r=0.591
p<0.05

BMI: body mass index, BCM: body cell mass, En: energy, Ρrot: 
protein, PeDiSMART: pediatric digital scaled malnutrition risk 
screening tool, ABN: anthropometry,HB: hemoglobin, TIBC: total 
iron binding capacity.

PhA: phase angle, PeDiSMART: pediatric digital scaled malnutrition risk screening tool, ΜUAMC: mid upper arm muscle circumference, 
BCM: body cell mass. 

BMI: body mass index, AMA: arm muscle area, PhA: phase angle.

p=0.006), GFR (β: -0.09473, p=0.003) and age at CKD 
diagnosis (β: 0.3114, p=0.021). Factors significantly as-
sociated with for PhA was GFR (β:-0.04303, p=0.012) 
and energy intake (β: 0.0010927, p=0.010).

Discussion
According to our findings 20-30% of our patients 

are malnourished depending on the marker used for the 
assessment. Thirty seven percent of our patients are at 
risk of malnutrition as designated by PeDiSMART 
score, while 26% of them have an inadequate energy 
intake. Furthermore multifactorial analysis has shown 
that MUAMC was most strongly related to %actual pro-
tein intake, GFR and age at CKD diagnosis while PhA 
is mainly affected by GFR and energy intake. The nega-
tive correlation found between GFR and PhA as well as 
between GFR and MUAMC implies in an indirect way 
that dialysis (which is currently imposed only on lower 
GFRs), is the most determinant factor for the improve-
ment of the nutrition status. 

The small number of patients included in this study as 
well as the multi diversity of primary disease should be 
noted. A range of methods are available to assess body com-
position in children with CKD and assist in malnutrition 
monitoring. All anthropometric techniques are validated 
in healthy children, where body composition is considered 
relatively static. The methodology used in the present study, 
has certain limitations including the use of bioelectrical im-
pedance and arm indices, that are considered inconclusive 
and insensitive in small changes as they may overestimate 
or underestimate nutrition status in a population with vol-
ume overload, short stature and delayed puberty or may be 




