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sumption of normality. Normally distributed variables 
are expressed as mean ± standard deviation while the 
continuous variables that did not have normal distribu-
tion are expressed as median [interquartile range (IQR)]. 
Also, categorical variables were summarized as counts 
(percentages). Comparisons of normally distributed con-
tinuous variables between the groups were performed 
using the Student’s t-test. For non-normally distributed 
continuous variables, differences between groups were 
tested using the Mann Whitney U-test. A two-sided p-
value <0.05 was considered as statistically significant. 

Results
The study population consisted of 87 (47 female and 

40 male) PD patients with a mean age of 52.3 ± 12.7 
years. The clinical characteristics of the patients and the 
etiology of CKD are given in Table 1. The mean time on 
the PD program was 48 ± 35 months. More than half of 
the patients (n =47; 54 %) had MIS ≥6 and were con-
sidered to have malnutrition while 28.7 % (n =25) had 
depressive symptoms with BECK ≥17.

The majority of the patients were on continuous am-
bulatory peritoneal dialysis (CAPD) (90.8 %) while the 
rest were on automated peritoneal dialysis (APD). Forty-
four patients (50.6 %) were using icodextrin, and 18 (20.7 
%) were using aminoacid-based solutions in addition to 
glucose-based PD solutions. The remainder 25 (28.7 %) 
patients were only using glucose-based solutions. There 
was a significant relationship in the usage of icodextrin-
based together with amino acid-based solutions (p =0.02). 
There was no significant difference between the groups 
when the patients were divided according to their RRV (p 
=0.21). The median of UF was 1500 cc (IQR: 750 cc) in 
patients using icodextrin and amino acid solution while 
the median UF volume in non-using patients was 1000 
cc (IQR: 1200 cc).  

Mean BMI for the whole cohort was 30.16 ± 7.20. 
Twenty patients (23 %) were considered to have nor-
mal weight, 30 (34.5 %) were overweight, and 37 (42.5 
%) were obese. The mean ghrelin concentration for the 
whole cohort was 7.66 ng/mL (min-max: 0.67-35.5 ng/
ml). There was no significant difference in mean ghre-
lin concentrations between the groups when the patients 
were divided into groups by gender, age or BMI. How-
ever, mean serum ghrelin concentrations of patients using 
amino acids or icodextrin-based solutions were signifi-
cantly higher than non-users (Table 2).

Although well-nourished patients (MIS ≥6) had high-
er mean serum ghrelin concentration (8.22 ng/ml), when 
compared with patients with MIS <6 the difference was 

Table 1: Demographic, clinical and analytical data of the 87 
patients enrolled in this cross-sectional and observational 
study.

Demographics
Age (years) 52.3 ± 12.7
Sex (M/F) 40/47
BMI (kg/m2) 30.16 ± 7.20
Obese patients (BMI >30 kg/m2) 26 of 87 patients
Diabetes (yes/no) 80/7
Hypertension (yes/no) 42/45
Cardiovascular disease (yes/no) 17/70
rhEPO therapy (yes/no) 42/45
Modality of peritoneal dialysis
CAPD/APD (%) 90.8/9.2
Icodextrin 44 of 87 patients
Aminoacid-based solutions 18 of 87 patients
Analytical data
Albumin (g/dl) 3.43 ± 0.51
Hemoglobin (g/dl) 10.6 ± 1.6
Dialysis parameters
Duration(months) 48
Weekly Kt/V 2.63±1.16

Values are given in mean ± standard deviation, unless otherwise 
stated in brackets, CAPD: continous ambulatory peritoneal dialysis, 
APD: automated peritoneal dialysis, Kt/V: urea clearance.

Table 2: Comparison of mean ghrelin levels between the groups, patients were divided into according to values of their body 
mass index, malnutrition-inflammation score, Beck Depression Inventory, Hemoglobin, residual renal volume, amino acid-
based peritoneal dialysis, and Icodextrin-based peritoneal dialysis.

n
Mean Ghrelin level 

ng/ml
SD  p value p

BMI <25 20 8.44 3.09 0.590
≥25 67 7.43 4.47

MIS <6 40 6.99 1.95 0.155
≥6 47 8.22 5.39

BECK <17 62 7.78 4.82 0.640
≥17 25 7.32 1.98

Hb (g/dL) <11 45 7.68 3.07 0.650
≥11 42 7.63 5.18

RRV (cc) <200 20 8.34 3.37 0.059
≥200 67 7.46 4.42

AA-based PD NO 69 7.0 2.44 0.004
YES 18 10.17 7.56

Icodextrin-based PD NO 43 6.61 2.8 0.020
YES 44 8.69 5.04

 n: Number, BMI: body mass index, MIS: malnutrition-inflammation score, BECK: Beck Depression Inventory, Hb: Hemoglobin, RRV: re-
sidual renal volume, AA: amino acid, PD: peritoneal dialysis, SD: standard deviation.


