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FC-01 Urinary fetuin-a peptides correlate with 
glomerular filtration rate 
Pejchinovski M1, Magalhaes P1, Mischak H1,2, Zurbig 
P1, Schleicher E3 
1Mosaiques diagnostics GmbH, Hannover, Germany, 
2Institute of Cardiovascular and Medical Sciences, 
University of Glasgow, UK, 3Clinical Chemistry/Central 
Laboratory, Department of Internal Medicine, University 
of Tübingen, Germany 
Introduction. The hepatokine fetuin-A, which is released 
by fatty liver, promotes the proinflammatory effects of 
perivascular fat. The involvement of inflammation in 
type-2 diabetes can affect the kidney and cause diabe-
tic nephropathy. Therefore, we examined the association 
of urinary fetuin-A protein fragments with renal damage 
in diabetes type-2 patients. 
Methods. The urinary proteome of 1494 diabetes type-2 
patients was analysed by capillary-electrophoresis coup-
led to mass-spectrometry, to investigate the correlation 
of fetuin-A peptides with the estimated glomerular fil-
tration rate (eGFR) to assess the severity of kidney da-
mage. The correlation coefficient was estimated with 
non-  
Results. We identified 11 different protein fragments, 
which belong to 2 different motifs of the total fetuin-A 
protein [motif A: amino acid (AA) 302-319; motif B: 
AA 322-340]. The corresponding peptides of each motif 
were combined (sum of amplitudes) and correlated to 
eGFR. Both fetuin-A motifs displayed significant corre-
lations with eGFR (A: rho=-0.207, p=0.0037; B: rho=-0.243, 
p<0.0001). To investigate that urinary fetuin-A does not 
reflect proteinuria, we also used multiple regression 
analysis with adjustment for urinary albumin. This 
regression, as well as the adjustment for age and gen-
der resulted in significant correlation of the fetuin-A 
peptides with eGFR.  
Conclusion. The urinary proteome analysis demon-
strated the association of fetuin-A peptides with kid-
ney damage in diabetes type-2 patients. Therefore, fetuin-
A peptides could be markers for early inflammatory pro-
cesses in the kidney as a result of diabetes type-2 and 
therefore a possible new marker for kidney dysfunction. 
 
FC-02 Comorbidity and age as prognostic factors 
for the short and long-term outcome in elderly with 
acute kidney injury 
Petronijevic Z1, Selim Gj1, Tozija L1, Ismail-Georgievska 
Lj2, Gjorgjievski N1, Gerasimovska V 1 
1University Clinic of Nephrology, Medical faculty, 
Skopje, N. Macedonia, 2University Clinic of Cardiology, 
Medical faculty, Skopje, N. Macedonia 

Introduction. Acute kidney injury (AKI) is a complex 
syndrome characterized by abnormal loss of renal func-
tion that leads to the increase of nitrogen compounds, 
dysregulation of extracellular volume and electrolyte 
homeostasis. The structural and functional changes that 
occur during the aging process, also and coexisting 
diseases, are disposing factors that increase the risk of 
AKI in elderly population.  
Methods. We prospectively studied 101 patients with 
an AKI age of 65 years. Patients were divided into 2 
groups by age, group <75 and group> 75 years old. In 
terms of outcome they were divided in group with short 
and 90-day survival. The burden of the simultaneous 
presence of comorbid conditions was estimated through 
the Charles Comorbid Index. (CHI) 
Results. The intra-hospital mortality rate in adult pa-
tients with AKI was 22.8%. The mortality rate for the 
90-day follow-up period after the AKI event was 45.5%. 
Age was not confirmed as a risk factor for intra-hos-
pital and 3-month outcome in patients with AKI in our 
study. The presence of comorbid conditions estimated 
through the Charles Comorbid Index (CHI), differed 
insignificantly between surviving and deceased patients 
with AKI (p=0.39, p=0.28 consecutive). But Cox regre-
ssion analysis confirmed the CCI score as a significant 
factor in survival in patients with ABO (p=0.036). The 
risk of fatal outcome increases by 16.3% with each 
increase in this unit score. Cox regression analysis con-
firmed heart diseases as a significant prognostic factor 
for survival, increasing the risk of fatal outcome by 
about 2 times higher than patients without heart disease. 
Statistical analysis showed a significant difference in 
survival time, depending on the presence of heart di-
sease as a comorbidity (p=0.037). Cox regression analy-
sis also showed that HR for heart disease, as a comor-
bidity is 1.837 (95% CI: 1.020-3.306) and p=0.043. The 
death rate for patients with heart disease is about 2 times 
higher than patients without heart disease. Cumulative 
survival was higher in the group of patients without 
cardiomyopathy-64.2% (0.07) compared to the group 
of patients with cardiomyopathy-43.8% (0.07). 
Conclusion. CCI score is significant independent high-
risk prognostic factors for poor outcome in elderly 
patients with AKI.  AKI survivors with high burden of 
comorbidities are at high risk for post-discharge death. 
Cardiomyopathy, as a risk factor, for two times increases 
the risk of death. Recommendation for individual clinical 
approach, assessment and selection for treatment appli-
cation still remains, taking into account the overall 
condition in adult patients with acute renal injury. 
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FC-03 Connection between biomarkers of inflammation 
and oxidative stress and cardiovascular diseases in 
patients with chronic kidney disease  
Stopic B1, Medic-Brkic B2, Stojanovic M2, Todorovic 
J3, Savic-Vujovic K2, Davidovic Z1, Dimkovic N1  
1Clinical department for renal diseases, Zvezdara University 
Medical Center, Belgrade, Serbia, 2Department of 
pharmacology, clinical pharmacology and toxicology, 
Faculty of Medicine, Belgrade, Serbia, 3University of 
Belgrade, Faculty of Medicine, Institute of Social 
Medicine, Belgrade, Serbia  
Introduction. An increasing number of biomarkers 
are being tested for evaluation of cardiovascular (CV) 
risk in patients with chronic kidney disease (CKD).  
The aim of this study was to investigate the association 
between biomarkers of inflammation (Interleukin 18- 
IL-18; Ischemia modified albumin-IMA) and oxidative 
stress (Superoxide dismutase-SOD) with newly occurred 
cardiovascular events (CVE) in patients with CKD sta-
ges 3-5HD.  
Methods. Our prospective study included 87 patients, 
who were grouped into four groups: CKD stage 3a, 3b, 
4 and 5HD. During 18 months of follow-up, the follo-
wing events were reported: myocardial infarction, wor-
sening of the existing and newly occurred angina pec-
toris, cerebrovascular insult, peripheral arterial disease 
and cardiac death. The values of SOD, IMA and IL-18 

 
Results. The highest number of CVE were registered 
in group of dialysis patients (45.9%). In patients with 
registered CVE, significantly lower values of hemoglobin 
(p=0.005) and albumin (p=0.011), as well as higher values 
of troponin (p=0.018) were observed compering with 
patients without CVE. For each unit of the increase in 
albumin, the likelihood of CVE declines by 15.2%. 
Connection of the tested biomarkers with newly occu-
rred CVE was not observed.  
Conclusion. The association of examined biomarkers 
with the occurrence of CVE events in CKD patients 
has not been established, but this should be confirmed 
on a larger number of patients and during a longer 
follow-up period. 
 
FC-04 The role of vitamin D supplementation on 
iFGF-23 and PTH in hemodialysis patients- 
interactions between vitamin D, iFGF23 and PTH 
Takoulas M1, Ziakka S1, Vrionidou A2, Loi V2, 
Papakonstantinopoulou K1, Giogiaka A1, Kaperonis N1 
1Department of Nephrology, Korgialeneio-Benakeio 
Hospital, Athens, Greece, 2Department of Endocrinology, 
Korgialeneio-Benakeio Hospital, Athens, Greece 
Introduction.  Fibroblast growth factor-23 (FGF-23) 
is a major regulator of calcium and phosphate homeo-
stasis. Together with calcitriol and parathyroid hormone 
(PTH), it is part of a complex multi-tissue feedback 
system. Both 1, 25 (OH)2 D3 and PTH induce skeletal FGF-

23 production. This interaction becomes more compli-
cated in hemodialysis patients. 
Aim. We studied the effects of vitamin D supplemen-
tation on serum iFGF-23 and PTH in dialysis patients. 
Methods. This was an interventional clinical trial on 
51 ESRD patients (36 males, mean age 60.9±15.2 years) 
who received HD for a mean period of 48.08±40.7 
months. 1,25 (OH)2 D3 serum levels were recorded for 
all patients before and after a six-month period of 
alfacalcidol supplementation. Monthly data, including 
intact PTH, were collected. The levels of intact-FGF-
23 were measured before and after vitamin D adminis-
tration with Diasorrin Liaison assay. Patients with acute 
inflammation, malignancies, hemorrhage diathesis and 
uncontrolled hyperparathyroidism were excluded. The 
management of serum calcium and phosphate, became 
accordingly with the official guidelines. The patients 

 
Results. Mean baseline 1,25 (OH)2D3 serum levels was 

 
after alfacalcidol supplementation. The levels of PTH 
were reduced significantly (353.9±236 to 262.6±169pg/ml, 
p=0.03). iFGF23 levels increased significantly after six 
months vitamin D administration from: 1840,8±1981,6 
to 4684,8±3123,7pg/ml, p<0,0001. Regardless of vitamin 
D administration, iFGF-23 had a negative correlation 
with PTH (r1=-0,10 and r2=-0,069) and 1,25(OH)2 D3 
(r1=-0,043 and r2=-0,10) before and after vitamin D 
supplementation, but not significantly. 
Conclusion. Vitamin D supplementation in ESRD dialy-
sis patients, induced significant increased levels of 
intact FGF-23 and decreased levels of PTH. iFGF-23 
has been shown to have a negative correlation with 
PTH and 1,25(OH)2 D3. 
 
FC-05 Renal biopsy in the elderly: data from 15 years 
of experience 
Skalioti C1, Marinaki S1, Fragkioudaki S1, Vergadis Ch2, 
Liapis G3, Kolovou K1, Boletis J1 
1Nephrology Department and Renal Transplant Unit, 
Laiko Hospital, Medical School, National and Kapodistrian 
University of Athens, Athens, Greece, 2Department of 
Radiology, Laikon General Hospital, Athens, Greece, 
31st Department of Pathology Medical School, National 
and Kapodistrian University of Athens, Athens, Greece 
Introduction. The incidence of renal disease increases 
with age. However, data on histological evidence of 
renal injury in elderly patients are limited. 
Aim: To examine renal biopsy indications and histolo-
gical diagnoses in elderly patients over 70 years of age. 
Methods. This is a retrospective study of native kid-
ney biopsies performed between 2000 and 2015 in pa-
tients over 70 years old. Patient demographics, co-mor-
bidity factors, clinical indications and histological diag-
nosis of biopsies were recorded. 
Results. From 2000 to 2015, 1137 natural kidney biop-
sies were performed in our center. Of these, 98 biop-
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sies (8.62%) corresponded to 96 patients with an average 
age of 76 years. Fifty-seven were men and 39 women. 
A history of arterial hypertension was recorded in 65 
patients (67.70%) and diabetes mellitus in 16 (16.67%).  
The main indications were acute kidney injury (AKI) 
(56.12%), isolated proteinuria (17.34%), nephrotic syndro-
me (6.122%), AKI and nephrotic syndrome (4.08%). 
At the time of the biopsy, the median serum creatinine 
was 2.5 mg/dl (IR1.3-5.1) and the median proteinuria 
value was 2.7g/24h (IR1.5-6.525). Pauci-immune vascu-
litis was the most common histological diagnosis (18.36%), 
followed by membranous glomerulopathy (17.34%) and 
focal segmental glomerulosclerosis (10.20%). The num-
ber of glomeruli was insufficient in three biopsies, two 
of which were repeated. Macroscopic hematuria after 
the biopsy was recorded in 4 patients (4.16%). 
Conclusion. Older age should not be considered as a 
contraindication for renal biopsy upon indications. It is 
a valuable diagnostic and prognostic tool that can guide 
treatment decision for patients over 70 years of age. 
 
FC-06 A report of 12 cases with fibrillary glomerulo-
nephritis from a single center  
Zagorec N1, Horvatic I1,2, Kasumovic D1, Toric L1, 
Senjug P3 c D2,3, Galesic K1,2 
1Department of Nephrology and Dialysis, Dubrava 
University Hospital, Zagreb, Croatia, 2School of Medicine, 
University of Zagreb, Zagreb, Croatia, 3Unit for 
Nephropathology and Electron Microscopy, Department 
of Pathology and Cytology, Dubrava University Hospital, 
Zagreb, Croatia 
Introduction. Fibrillary glomerulonephritis (FGN) is 
a rare glomerular disease found in less than 1% of na-
tive kidney biopsies. FGN is characterized by glomerular 
presence of randomly arranged fibrils measuring 12 to 
25 nm by electron microscopy. FGN is usually idiopa-
thic (primary), however, it has been associated with 
underlying infective, malignant or systemic autoimmu-
ne disease in some patients as well. Therapeutic stra-
tegies in primary FGN, particularly the use of immu-
nosuppressive drugs, are not clearly defined. We aimed 
to investigate clinical characteristics and outcomes of 
patients diagnosed with FGN in our center.  
Methods. We identified patients with FGN by retro-
spective review of all renal biopsies in the Department 
of Pathology, University Hospital Dubrava, from 2009 
until 2018. Clinical and histologic features of patients 
and kidney disease outcomes were analyzed. For the 
purpose of outcome analysis, following definitions were 
used: complete remission (CR) was defined as reduction 
of proteinuria to <0.5 g/d with normal kidney function, 
partial remission (PR) was defined as reduction in pro-
teinuria by >50% and to <2 g/d with stable kidney func-
tion (no more than a 20% increase in serum creatinine), 
end-stage renal disease (ESRD) was defined as decrease 
in eGFR (based on MDRD formula) under 15 ml/min/ 
1.73m² or beginning of renal replacement therapy and 

persistent renal dysfunction (PRD) was defined as failure 
to meet criteria for CR and PR but not reaching ESRD. 
Results. There were 12 patients with FGN, whose mean 
age at biopsy was 60.6 years and 10 of them were fema-
les. Presentation at the time of biopsy included pro-
teinuria (in 10 patients), hematuria (9), reduced eGFR 
<60 ml/min/1.73m² (8), hypertension (10), pretibial 
oedema (4) and anemia (4). Primary FGN was found 
in 7 patients, 2 had autoimmune diseases (SLE and pri-
mary antiphospholipid syndrome) and 3 had monoclonal 
gamapathy of renal significance. Four patients were 
treated with renin-angiotensin-aldosterone system (RAAS) 
blockade alone, six (including 2 with autoimmune di-
seases) with combination of steroids and RAAS bloc-
kade and one patient was treated only with supportive 
therapy without progression of disease. In patients 
treated with combination of RAAS blockade and ste-
roids, cyclophosphamide was added in three, cyclo-
sporine in one and rituximab in two cases with fa-
vorable effect. One patient with secondary FGN was 
lost to follow-up. Of the remaining patients with primary 
FGN two reached ESRD, two entered sustained remi-
ssion (one had CR and one had PR) and three patients 
had PRD. Of the patients with secondary FGN one 
entered CR and three had PRD. 
Conclusion. According to clinical presentation and out-
comes, FGN is a very heterogeneous glomerular disease. 
The therapeutic approach in FGN remains challenging. 
The use of immunosuppressive therapy needs to be 
assessed in larger prospective studies. 
 
FC-07 Frailty and depression in hemodialysis patients 
Cengikj Roljic B¹, Resic H¹, Mutevelic Turkovic A¹, 
Dervisevic A², Beciragic A¹, Masnic F¹ 
¹Clinical Centre University of Sarajevo, Clinic for 
hemodialysis, Sarajevo, Bosnia and Herzegovina, ²Faculty 
of Medicine University of Sarajevo, Department of 
human Physiology, Sarajevo, Bosnia and Herzegovina 
Introduction. Frailty is a state of increased vulnerabi-
lity to physical stressors, such as illness or trauma. 
Depression is the most widely prevalent psychological 
complication of hemodialysis (HD) patients. Depression 
and frailty symptoms partly overlap and both contribute 
to lower quality of life (QoL) of these patients.  
The aim of the study was to evaluate the prevalence and 
relation between frailty and depression among our pa-
tients and its association with socio-demographical data. 
Methods. We studied 281 patients, on HD more than 
3 months. For examination of frailty, we applied The 
Fried Phenotype model of frailty tool that defines the 
frailty phenotype as meeting three or more of the five 
criteria: weight loss, exhaustion, weakness, slow walking 
speed and decreased physical activity. We classify pa-
tients as non-frail, pre-frail and frail. Depression symp-
toms were screened by Beck Depression Inventory (BDI).  
Results. 44.8 % of participants were categorized as frail 
and 20.6% as pre-frail. 42.2% of our patients suffer 
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from some degree of depression, the most of them 
from mild depression. 88.9% of our depressed patients 
were frail. The correlation between depression and 
frailty was highly significant (p<0.05). Even correlations 
between BDI items and frailty were highly significant 
(p<0.05), except between BDI-9-suicidal thoughts and 
desire and frailty (p>0.05), that is related to religious 
beliefs of patients, where the suicidal thoughts are con-
sidered to be the greatest sin. As expected, the preva-
lence of frailty significantly increased with age and HD 
duration (p<0.05). Older adults are usually at higher 
risk for depression and dementia. Less educated and 
unemployed patients have shown significantly higher 
level of frailty in relation to highly educated and em-
ployed patients (p<001), who had better QoL in general.  
Conclusion. Frailty and depression are obviously over-
lapping syndromes, both highly prevalent in our HD 
patients, particularly the older ones. A better understan-
ding of these syndromes could result in a better effi-
ciency of treating HD patients. 
 
FC-08 Evaluation of hydration and nutritional status 
in patients receiving maintenance hemodialysis 
Skalioti C1, Spanos G2, Poulia KA3, Kofotolios I ,
Melexopoulou C1, Kolovou K1, Marinaki S1, Boletis J1  
1Nephrology Department and Renal Transplant Unit, 
Laiko Hospital, Medical School, National and Kapodistrian 
University of Athens, Athens, Greece, 2Nephrology 

Papa , 3Department of 
Nutrition and Dietetics, Laiko General Hospital of 
Athens, Greece 
Introduction. Fluid overload and malnutrition are risk 
factors of morbidity and mortality in dialysis patients. 
Aim: To compare the hydration and nutritional status 
of young and elderly patients under hemodialysis (HD) 
using bioimpedance (BIA) and anthropometric parameters. 
Methods. This is an observational study involving cli-
nically stable patients undergoing HD for more than 
three months. Clinical and laboratory data (hemoglobin, 
albumin, ferritin, C-reactive protein-CRP) were evaluated, 
anthropometric data (body mass index-BMI, arm circum-
ference-MAC, mid-upper arm circumference-MUAC, 
triceps skin-fold-TSF, and hand grip strength-HGS) 
and the frailty status of patients using the Clinical 
Frailty Score. Three BIA readings were performed 
over a 9-week period and the degree of fluid overload 
(FO), intracellular and extracellular water (ICW and 
ECW respectively), total body water (TBW) and ECW/ 
TBW ratio were recorded. BIA measurements were 
performed before the dialysis session in the middle of 
the week. Patients were divided into 2 groups according 
to their age: younger patients <65 years (n: 19) and 
elderly 65 (n: 15). 
Results. The median time on HD in younger and elderly 
patients was 3.5 [IQR: 0.7-10.3] and 4 [IQR: 1.6-8] years, 
respectively. The mean systolic and diastolic blood 

pressure before the session was 117±21/73±16mmHg 
in the younger group and 122±29/67±13mmHg in the 
elderly. Hemoglobin, albumin and ferritin values did 
not differ significantly between the two patient groups. 
Elderly patients had a higher median CRP (6.7 [IQR: 
3.1-11.2] vs. 4.9 [IQR: 3-11.1], p: NS). The mean HGS 
was lower in elderly patients than in the younger ones 
(13.7±10.3 versus 18.4±11.2 kg, p: NS). There was no 
difference between the two groups with respect to other 
anthropometric parameters. In the group of elderly and 
young patients, severely impaired were 33.3% (n: 5) 
and 10.5% (n: 2) of the patients respectively. The degree 
of FO did not differ significantly between the two 
groups. The median ECW/TBW in younger patients was 
0.46 (0.44-0.49) versus 0.49 (0.46-0.50) in the elderly. 

eight 
was -1.2 (-2.9/-1) versus -1.6 (-2.9/0.7). 
Conclusion. There was no difference in the degree of 
fluid overload and nutrition between older and younger 
HD patients. The evaluation of body fluid status using 
bioimpedance seems to be a useful method complemen-
tary of the clinical assessment in dry weight determination. 
 
FC-09 Impact of renal replacement theraphy on renal 
outcome in critically ill patients in the icu setting 
Kolovou K1, Marinaki S1, Skalioti C1, Fragkioudaki 
S1, Panoutsopoulou M2, Vernikos P2, Boletis J1 

1Nephrology Department and Renal Transplant Unit, 
Laiko General Hospital, Medical School, National and 
Kapodistrian University of Athens, Athens, Greece, 
2Intensive Care Unit, Laiko General Hospital, Athens, Greece 

Aim. To study the impact of the two methods of renal 
replacement therapy (RRT), continuous and intermittent, 
on the renal outcome of acute renal failure (AKI). 
Methods. This is a single-center retrospective, obser-
vational study of critically ill patients admitted in the 
ICU who developed AKI and were treated with RRT. 
APACHE II score, urine output, creatinine levels, pota-
ssium levels, presence of multiorgan failure and shock, 
severity of AKI, type of RRT and renal outcome were 
recorded (Table 1). 
From January 1st until December 31st 2016, 263 pa-
tients were admitted to the ICU. Thirty- three patients 
(13%), 9 female and 24 male, with a mean age of 
69±12 years, developed AKI and were treated with RRT.  
Results. Patients were divided into three groups: 11 
out of 33 patients (33%) were treated with intermittent 
dialysis (ID), 15 (45%) with continuous methods and 7 
patients (22%) received both intermittent and continuous 
RRT. The mean APACHE II score at the time of admi-
ssion to the ICU was 32±5. APACHE II score and po-
tassium levels were similar between the groups. At the 
time of RRT initiation more patients in groups 2 and 3 
were hemodynamically unstable, while the distribution 
of critically ill patients with multiorgan failure was si-
milar between all three groups. According to the seve-
rity of AKI, failure was present in 4 out of 11 patients 
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in group 1(36%) versus 10 out of 15(66%) and 3 out of 
7(42%) in groups 2 and 3 respectively. Renal recovery 
occurred in 9 out of 11 patients (82%) from group 1, in 
2 out of 15 in group 2(13%) and 2 out of 7(22%) in 
group 3 (Table 2). 

Conclusion. In the ICU setting ID is associated with 
higher rates of renal recovery, possibly verifying the 
better hemodynamic status of patients selected for this 
method.

 
Table 1. Patients characteristics on admission 
On Admission    
 Group 1-ID Group 2-CVVHDF Group 3-ID + CVVHDF 
Number of Patients 11 15 7 
APACHE II score 33±5 32±5 29±5 
Creatinine (mg/dl) 4±2 1.7±0.97 2.6±1.2 
Shock 4/11 14/15 5/7 
Multiorgan failure 10/11 13/15 4/7 

 
Table 2. Patients characteristics at initiation of treatment (Risk: R, Injury: I, Failure: F) 
Treatment Initiation 
 Group 1-ID Group 2-CVVHDF Group 3-ID + CVVHDF 
Shock 4/11 15/15 6/7 
Creatinine (mg/dl) 5.9±2 2.5±1.1 4.7±2.2 
Potassium (mmol/L) 4.6±0.9 5.3±0.8 4.5±0.8 
AKI - Risk 1/11 1/15 1/7 
AKI - Injury 6/11 4/15 3/7 
AKI - Failure 4/11 10/15 3/7 
Renal recovery 9/11 2/15 2/7 

    
FC 10 One year experience with etelcalcetide in 
hemodialysis patients 
Pavlovic D, Kudumija B, Hrsak I, Dits S   
Polyclinic for Internal Medicine and Dialysis, B.Braun 
Avitum, Zagreb, Croatia 
Introduction. Secondary hyperparathyroidism (SHPT) 
is one of the most common complications in patients 
with chronic kidney disease. Prevention and treatment 
of SHPT is a great challenge for nephrologists. Etel-
calcetide, new calcimimetic, is a very promising drug 
in the treatment of SHPT. In our first report etelcalce-
tide was effective without serious side effects in short 
term, i.e. up to 4 months.  
Methods. We present results of long-term treatments 
with etecalcetide in three hemodialysis patients.  
Results. ce-
tide was 5 mg i.v. after dialysis and dose was adjusted 
according to Ca level. All patients were taking stable 
doses of vitamin D analogs and phosphate binders; 
dialysate Ca concentration was 1.5 mmol/L. Parathor-
mone (PTH) concentrations in the beginning were 98.2; 
197 and 104.1 pmol/L. After 12 months, PTH concen-
trations were 31.9, 41 and 45.3 pmol/L. Apart from mild 
hypocalcaemia (Ca concentration 1.8 mmol/L), no se-
rious side effects were observed. 
Conclusion. Based on our first small experience, etel-
calcetide is effective and safe in treatment of SHPT. 

FC-11  Hemodiafiltration or hemodialysis-which is 
better? (intra-patient comparison) 
Smokovska N1, Misovska N1, Velickovska Spasovska 
A1, Josimovski N1, Stojceva Taneva O1, Spasovski S2 

1Center for Hemodialysis DIAVERUM, N. Macedonia, 
2University Clinic of nephrology, Medical Faculty, 
Skopje, N. Macedonia 
Introduction. For decades, end-stage renal disease 
(ESRD) patients had the chance only to undergo chro-
nic intermittent hemodialysis (HD). But recently, su-
ccessful efforts were made to improve the clearance of 
uremic toxins and decrease the high risk of morbidity 
and mortality. The development of online hemodiafil-
tration (OL-HDF) has resulted in markedly enhanced 

than high-flux HD. Few clinical studies pointed out 
the benefits of OL-
Primary objective of our study was to show the supe-
riority of OL-HDF compared to high-flux HD in ESRD 
patients on routine renal replacement treatment. Secon-
dary objective was to identify which variables are sho-
wing improvements in OL-HDF compared to high-flux HD. 
Methods. In this retrospective, single arm, comparative 

-
sis treatment as follows: 12 months on high-flux HD, 
then 12 months on OL- -
phic, clinical and laboratory variables were collected 
for both treatment regimens. Further statistical analysis 
and intra-patient comparisons were made. 
Results. Our study showed that switching from high-
flux HD to OL-HDF treatment regimen improved several 
hemodialysis outcomes. In 74.2% of patients eKT/V 
was significantly improved (p=0.006); which was in 
line with the significant increase of blood flow. The 
levels of phosphorus were in reference values in 64.5% 
of the patients and decreased in 54.5% out of 35.5% 
significantly changed (p=0.009). The usage of anti-coagu-
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lants was significantly decreased in 42% of patients 
(p=0.006), in 9.7% significantly increased and in the 
rest of the cohort there were not significant changes. 
Overall consumption of EPO in the study cohort was 
decreased, in 32.3% was significant (p=0.017), in 45.2% 
remained similar in the two regimens and in only 
22.5% of patient its need was significantly increased. 
Conclusion. This study showed that online hemodiafil-
tration is superior treatment regimen compared to high-
flux HD in patients on chronic hemodialysis. Signifi-
cant improvements were noticed in the most important 
HD treatment outcomes who will potentially result in 
improvement of quality of life. Further long-term ana-
lysis is needed to show the benefits in decreasing the 
risk of morbidity and mortality in OL-HDF patients. 
 
FC-12 Bloodstream catheter related infection caused 
by staphylococcus aureus meticilin resistant (mrsa) 
in patients on chronic hemodialysis program  
Gerasimovska V, Tozija L, Selim Gj, Petronijevik Z, 
Kabova A, Gerasimovska Kitanovska B  
University Clinic of Nephrology, Medical Faculty, 
Skopje, R. North Macedonia 
Introduction. The incidence of invasive MRSA infec-
tion among patients (pts) undergoing chronic dialysis 
is >100 times higher than in the general population. 
Increased risk of MRSA infections in dialysis patients 
is related to repeated vascular access for hemodialysis 
patients through central venous catheters (CVCs).  
Methods. Epidemiological and laboratory data were 
collected from all cases of MRSA bacteremia in pts on 
hemodialysis with CVC, from December 31st 2010 till 
December 31st 2017. Demographic data, comorbidities 
(diabetes), duration of CVC, duration of hospitaliza-
tion and antibiotic therapy, function and complications 
were recorded.  
Results. We identified 52 episodes of MRSA bactere-
mia from 46 patients (24 males, 22 females, aged 57 
years). Thirty nine pts had temporary CVC, and 7 per-
manent CVC. More than a half of the patients had dia-
betes, and one third of the pts were on chronic hemo-
dialysis program more than 3 years. There were no 
differences in age, gender or severity of bacteremia and 
comorbidities. Logistic regression analysis showed that 
the following variables; duration time of CVC, type of 
previous venous access, previous use of antimicrobials, 
and previous hospitalization related to BCRI. Previous 
hospitalization increased the chance of developing CRB, 
6.6-fold (CI 95%: 1.9-23.09) All CVC were removed 
and new ones were inserted. Only one patient died, and 
two had complications (spondylodiscitis), all others were 
successfully cured. Vancomycin was most frequently 
administered antibiotic.  
Conclusion. All MRSA catheter-related bacteremia were 
successfully resolved by changing CVC and appro-
priate antibiotic therapy. Therefore, prevention activities 
should focus on improving CVC maintenance. Infection 

prevention measures for bloodstream infections related 
to central venous catheter use should be intensified. 
Adherence to current infection prevention guidelines 
should be encouraged and reinforced to help sustain 
the decreasing trend of invasive MRSA infections. 
 
FC 13 Disturbances of b lymphocyte subsets in 
pre-dialysis end stage renal disease patients  
Daikidou DV1, Stangou M1, Sampani E1, Nikolaidou 
V2, Asouchidou D2, Giamalis P1, Dimitriadis C1, Bantis 
K1, Fylaktou A2, Papagianni A1  
1Department of Nephrology, Aristotle University of 
Thessaloniki, Hippokration Hospital, Thessaloniki, Greece, 
2Department of Immunology, National Peripheral 
Histocompatibility Center, Hippokration Hospital, 
Thessaloniki, Greece  
Introduction. End-stage renal disease (ESRD) is asso-
ciated with immunodeficiency, which makes a significant 
contribution to morbidity and mortality. The present 
study aimed at analysis of B lymphocyte subpopulations 
in a cohort of pre-dialysis ESRD patients.  
Methods. B cells (CD19+) and their subsets innate 
B1a (SD19+ CD5+), naïve (CD19+ CD27-). Memory 
(CD19+ CD27+), CD19+ BAFF+ and CD19+ IgM+, 
as well as the expression of CD45, a regulator of T- 
and B-cell antigen receptor signaling on lymphocytes 
were quantified using flow cytometry in the peripheral 
blood of 21 pre-dialysis patients, and results were com-
pared to age-matched healthy control group. Exclusion 
criteria were age <18 or >75 years, active autoimmune 
or chronic inflammatory disease, medical history of 
malignancy, corticosteroids or immunosuppressive treat-
ment for the last 12 months. Furthermore, CRP, C3, C4, 
IgG, IgA, and IgM levels were also evaluated. 
Results. Mean age of the patients (n=21, M/F 12/9) 
was 62.4±12.5 years. ESRD patients had reduced lym-
phocyte count (1579±711 ±482  
compared to controls. Likewise, whereas the percenta-
ges of B cell subsets were not particularly affected, the 
absolute number of almost all subsets was significan-
tly smaller in ESRD patients (CD19+: 81.3±60.4
vs. 162.1±64.5 ±50.9
97.3±46.3 ±16.7
64.8±40.2 ±51.1
vs. 136.8±80.1 ±47.6  
vs. 117.1±70.4 ±278  
812.1±361.1
innate B1a cells which were increased in the ESRD 
group (percentile: 4.7±4% vs. 0.6±1%, p=0.006; count: 
4.1±5.5 ±1.5, p=0.027). Furthermore, IgG was 
elevated in this group (1259±406mg/dL vs. 842±350mg/dL, 
p=0.026), as well as CRP (7.86±12.96mg/dL vs. 0.28± 
0.1mg/dL, p=0.02), while there was no statistically 
significant difference between C3, C4, IgA and IgM 
between the two groups.  
Conclusion. Significant alterations were noticed in 
innate and adaptive immunity in patients with ESRD 
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on pre-dialysis stage, with a significant reduction of 
almost all subsets of B cells, and these changes may be 
implicated in clinical manifestations, such as increased 
incidence and severity of microbial infections, im-
paired response to vaccination and increased risk of 
virus associated cancers.  
 
FC-14 Long-term impact of chronic therapy with 
sucroferric oxyhydroxide on iron and anemia markers 
in dialysis patients  
Lioulios G1, Stangou M1, Sarafidis P1, Tsouchnikas I1, 
Minasidis I2, Vainas A3, Faitatzidou D1, Sampani E1, 
Papagianni A1  
1Department of Nephrology, Aristotle University Medical 
School, Hippokration General Hospital, Thessaloniki, 
Greece, 2"Therapeftiki" Chronic Dialysis Unit, Thessaloniki, 
Greece, 3Department of Nephrology, 424 Military Hospital 
of Thessaloniki, Greece 
Introduction. Interventions to reduce hyperphosphate-
mia in chronic kidney disease involve medications with 
different ways of action. Sucroferric oxyhydroxide is a 
recently approved, iron-based phosphate binder, for 
which is not clarified yet whether it affects iron mar-
kers in dialysis patients. Purpose of this observational 
study was to evaluate the long-term effects of sucro-
ferric oxyhydroxide to the above-mentioned markers.  
Methods. A total of 110 patients from three dialysis 
units were included in the study; 49 were under chro-

nic treatment with sucroferric oxyhydroxide in combi-
nation or not with other binders, while 61 were either 
receiving other phosphate binders or no treatment for 
hyperphosphatemia. Phosphorus, calcium, parathormone, 
ferritin and transferrin saturation were recorded, as well 
as hematologic parameters, both at the moment of re-
cording and six months earlier. Moreover, dose of 
erythropoietin and intravenous iron were also recorded. 
In the first phase of the study, these parameters were 
compared between the two cohorts, while in the second 
phase the changes of the same parameters were eva-
luated in the cohort of sucroferric oxyhydroxide over a 
period of six months.  
Results. Patients under treatment with sucroferric oxy-
hydroxide had similar levels of serum phosphate (4.57± 
1.05 vs. 4.3±0.96mg/dl, p=NS) and parathormone (286±313 
vs. 239±296pg/ml, p=NS) with the control group pa-
tients. Marginally higher but significant calcium levels 
and calcium-phosphate product were also found in the 
sucroferric oxyhydroxide group (9.18±0.58 vs. 8.9±0.51 
mg/dl, p=0.008). No statistically significant differences 
were observed between the two groups, neither in iron 
markers, nor hematologic parameters. Additionally, no 
important changes were observed during a six-month 
treatment with sucroferric oxyhydroxide.  
Conclusion. Treatment with sucroferric oxyhydroxide 
does not seem to result in iron accumulation in dialysis 
patients.

 


