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significance was assumed at p<0.05.
Results

Baseline characteristics of CKD patients and control 
subjects are listed in Table 1, while the values of ​​NT-
proBNP are shown in Table 2. The mean values of he-
moglobin and hematocrit (Htc) were significantly lower 
(p<0.001), and the mean value of NT-proBNP was sig-
nificantly higher (p<0.001) in patients with CKD than in 
controls. Patients with more severe anemia (subgroup A) 
were older (p<0.001) and had lower values of serum al-
bumin (p<0.01), compared with subgroup B. There were 
no significant differences between the tested subgroups 
with respect to gender, BMI and blood pressure level. As 
expected, the mean values of urea and creatinine were sig-
nificantly higher (p<0.01 and p<0.001, respectively), and 
the value of eGFR was significantly lower (p<0.01) in the 
subgroup of patients with a greater degree of renal anemia. 
Mean value of NT-proBNP in patients from the subgroup 
A was significantly higher compared to patients from sub-
group B (median: 1507.0 vs 441.5 pg/mL, p<0.001).

The comparisons of conventional and TDI echocar-
diographic parameters in patients and controls are pre-
sented in Table 2. Echocardiography showed a significant 
increase of LA diameter (p=0.001), PWTd (p<0.01) and 
IVSTd (p<0.001) in subgroup A compared with subgroup 
B. Patients from subgroup A had also significantly high-
er LV mass (p<0.001) and LVMI (p<0.001), and higher 
prevalence of LVH (100% vs 83.3%; p<0.05) than patients 
from subgroup B. There was no significant difference be-
tween groups in regard to systolic and diastolic function, as 

Table 1: Baseline characteristics of patients with chronic kidney disease (stage IV-V) and control subjects.

Variable Patients, all Subgroup A Subgroup B Controls p
Age (years) 62.6±13.6 70.1±9.3#* 55.0±13.1* 63.7±9.0 0.000
Gender (male/female) 34/27 15/16 19/11 12/10 0.345
BMI (kg/m2) 26.1±5.3 25.0±5.0 27.2±5.5 26.0±3.5 0.220
Systolic BP (mmHg) 139.9±20.2 144.3±20.1 135.3±19.6 138.4±11.9 0.150
Diastolic BP(mmHg) 83.6±11.1 84.7±11.8 82.5±10.4 83.4±5.2 0.691
Hemoglobin (g/dL) 10.3±1.7* 8.9±1.0#* 11.7±9.4* 13.9±1.2 0.000
Hematocrit (%) 28.7±5.1* 24.6±2.8#* 32.9±3.1* 38.6±4.5 0.000
Albumin (g/L) 39.0±6.3 36.8±5.5#* 41.3±6.2 39.9±3.6 0.006
Fibrinogen (g/L) 4.0±1.2* 3.8±1.1* 4.1±1.4* 3.1±0.9 0.011
Creatinine (μmol/L) 355.0±112.4* 391.7±127.3#* 317.0±80.3* 74.4±16.1 0.000
Urea (mmol/L) 18.5±5.5* 20.9±5.6#* 16.1±4.4* 6.1±2.0 0.000
Cholesterol (mmol/L) 5.5±1.4 5.4±1.3 5.6±1.6 5.4±1.1 0.872
Triglycerides (mmol/L) 2.1±1.3* 2.2±1.2* 2.0±1.3 1.4±0.9 0.054
Potassium (mmol/L) 5.3±0.8* 5.4±0.8* 5.3±0.7* 4.1±0.5 0.000
Calcium (mmol/L) 2.4±0.2* 2.4±1.8* 2.3±1.4* 2.5±0.2 0.003
Phosphorus (mmol/L) 1.3±0.3* 1.3±0.3* 1.3±0.3* 1.0±0.2 0.000
iPTH (Me [IQR], pg/mL) 138.8 (604.0) * 138.8 (155.2)* 139.6 (214.1)* 28.3 (36.6) 0.000
hsCRP (Me [IQR], mg/L) 2.6 (9.4) * 3.5 (12.4) 2.5 (5.1) 1.8 (2.2) 0.119
eGFR (mL/min/1.73m2) 15.8±5.7* 13.5±4.6#* 18.2±5.8* 89.0±18.6 0.000

p: statistically significant difference between groups (A, B and controls), BMI: body mass index, BP: blood pressure, iPTH: intact parathyroid 
hormone, Me [IQR]: Median [interquartile rang], hsCRP: high-sensitivity C-reactive protein, eGFR: estimated glomerular filtration rate, 
*statistically significant difference compared to controls (p<0.05), #statistically significant difference compared to subgroup B (p<0.05).

Figure 1: Relationship between lnNT-proBNP and Hb level 
in patients with chronic kidney disease.

measured by means of the conventional echocardiographic 
parameters LVEF and LVFS, and Doppler derived E/A, 
DT and IVRT. Nevertheless, color M-mode flow propaga-
tion velocity was significantly lower in subgroup A than in 
subgroup B (Vp: 36.0±7.6 vs 43.4±10.1, p<0.01). When 
the mean values of TDI parameters of two subgroups were 
compared, lateral E’ velocity, septal E’/A’ and lateral E’/A’ 
ratio were significantly decreased in patients with more 
severe anemia, which was consistent with the altered dia-
stolic filling of the LV in this subgroup. 

The natural logarithms of NT-proBNP levels showed 
significant negative correlations with Hb and Htc in univari-
ant regression analysis (p<0.001). The inverse relationship 
between lnNT-proBNP and Hb level in CKD patients was 




