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BACKGROUND: Highly Active Antiretroviral Therapy (HAART) drugs have been implicated with hypophosphataemia.
We studied prospective changes in renal phosphate excretion in antiretroviral-naïve Nigerians treated with HAART.

METHODS: One hundred and two newly diagnosed HIV/AIDS patients were treated with tenofovir disoproxil fumarate,
TDF+ (n=33), Stavudine+ (n=53), and Zidovudine+ (n=16). Lamivudine and Evafirenz/Nevirapine were added. Diabetes
mellitus, hypertension and renal diseases were excluded. Phosphate was assayed in blood and urine collected simul-
taneously before HAART and 1, 3, 6 and 9 months on HAART. Fractional phosphate excretion (FEPi %) was estimated.

RESULTS: TDF+ patients had a mean age of 38.13 ±8.36 years,Cd4+: 163.86,17 were females. Stavudine+ and Zidovudi-
ne+ patients had similar values. Plasma phosphate in TDF+ patients were 1.30±1.24, 1.24±1.19, 1.60±1.25, 2.30±1.27
and 1.51±1.43mmol/L at baseline and post-HAART periods respectively (p=0.002). Stavudine+ patients had 1.24±1.09,
1.02±0.89, 1.24±0.81, 1.91±1.82 and 1.83±1.78 mmol/L (p=0.000). Zidovudine+ patients had 1.33± 1.29, 1.06±1.08,
1.18±1.05, 2.05±1.32 and 1.33±1.08 mmol/L (p=0.097). Pre-HAART, plasma phosphate was normal in TDF+ and TDF-
groups. Hyperphosphataemia developed at 6 months, resolved in Zidovudine+, became marginal in TDF+, but sustai-
ned in Stavudine+ group at 9 months. Renal phosphate excretion was low at baseline but increased from 1 month on-
ward. FEPi% in the TDF+ patients were 1.09±0.38%, 1.39±0.37%, 1.19±1.01%, 1.39±0.43% and 2.66±0.65% respectively,
(pre-HAART vs. 1, 6 and 9 months, p=0.012, 0.004, 0.000). Stavudine+ patients: 1.19±0.70%, 1.83±1.21%, 1.56±1.06%,
1.19±0.51% and 3.25±0.69% (pre-HAART vs. 1 and 9 months, p=0.007, 0.000). Zidovudine+ patients: 0.89± 0.35%,
1.60±0.48%, 1.37±1.12%, 1.36±0.24% and 1.76±0.98% (pre-HAART vs. 1, 6 and 9 months, p=0.000, 0.000, 0.041).

CONCLUSIONS: HAART use led to hyperphosphataemia after 6 months which spontaneously resolved at 9 months.
HAART use can predispose to hypophosphataemia after prolonged use as fractional phosphate excretion progressively
increased with duration of use. Thus the role of transcellular shift needs to be investigated. HAART improves renal
phosphate excretion.
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BACKGROUND: Cardiovascular diseases remain a major cause of mortality in hemodialysis (HD). Oxidative stress may
contribute to accelerated atherogenesis associated with hemodialysis. The objective of this study was to evaluate
serum ferritin in chronic hemodialysis patients and search for clinical and biological characteristics association.

METHODS: This is a retrospective study of 45 chronic hemodialysis patients , 25 women and 20 men. We compared two
groups of patients: G1 serum ferritin > 325 ng / ml and G2 ferritin < 325 ng / ml on:
Clinical parameters: age, sex, initial nephropathy, during of dialysis.
Biological parameters: hemoglobin (Hb), nutritional and inflammatory status (CRP, serum albumin, total cholesterol),
serum calcium, phosphorus, Ca x P product.
Comorbidities: diabetes, hypertension, cerebrovascular accident (stroke), coronary artery disease.

RESULTS: The average age of patients was 51.26 ± 15.21 years with a mean during of dialysis 1603 ± 1207 months. The
initial nephropathy was in 31% of cases chronic kidney disease associated with diabetes. Comparison of two groups G1
and G1 showed that advanced age, presence of cardiovascular disease (CVD), increased serum creatinine, fasting blood
glucose, corrected calcium, phosphate (P) and LDL cholesterol were associated with elevated serum ferritin levels.

CONCLUSIONS: Our results concord to the literature data and confirms that ferritin reflects a relative increase in the
availability of iron and decreased antioxidant activity of specific iron and represents a risk factor for cardiovascular
damage in hemodialysis advanced.
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BACKGROUND: The aim of this study was to compare the agreement between serum creatinine measured by modified
Jaffe and enzymatic methods and their effect on eGFR as calculated by the CKD-EPI (Chronic Kidney Disease Epidemio-
logy Collaboration) equation in renal transplant recipients.

METHODS: We studied 75 kidney transplant recipients (28 female, 47 male; mean age: 38 ± 13). Blood samples were
collected after surgery at day 7 and month 1. Serum creatinine levels were analysed by modified traceable Jaffe me-
thod (Cobas 8000, Roche Diagnostic) and by an enzymatic method (CREA plus, Cobas 8000, Roche Diagnostic) in Cobas
8000 analyser. GFR was estimated by CKD-EPI equation. Data were expressed as mean ± standard errors. Bland-Altman
analysis was performed to calculate limits of agreement.

RESULTS: Serum creatinine level measured by the enzymatic and Jaffe methods was similar at day 7 (1.22±0.42 vs
1.30±0.40 mg/dL, respectively, p=0.06) and at month 1 (1.23±0.34 vs 1.32±0.41 mg/dL, respectively, p=0.17). The cor-
relation between the two methods was higher at day 7 after transplantation (r=0.94 vs 0.77). Comparison of eGFRs
revealed a high correlation (r=0.91, r=0.93, p<0.05). The biases between Jaffe and enzymatic creatinine assay were 0.07
(95% CI= 0.05-0.1) at 7th day, 0.09 (95% CI= 0.04-0.14 ) at month 1 respectively. eGFR results based on Jaffe assay
were found lower than eGFR based on enzymatic assay (bias: -4.59, 95% CI=-6.46 to -2.71 at day 7, bias: -3.59, 95%
CI=-5.25 to -1.92 at month 1, respectively).

CONCLUSIONS: Accurate and precise measurements of serum creatinine are needed for a more reliable estimation of
GFR as support for reliable clinical decision making. Although the enzymatic assay is not free of interference from va-
rious substances, may lead to less variability in serum creatinine measurements than Jaffe techniques in renal trans-
plant patients.
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ß-TRACE PROTEIN AS MARKER FOR GFR IN RENAL TRANSPLANT RECIPIENTS
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BACKGROUND: After renal transplantation monitoring and detection of slight-to-moderate changes in GFR is a prere-
quisite for an optimal patient management. Due to the limitations of serum creatinine and lack of validation of crea-
tinine based GFR estimation equations in transplantation setting, ß-Trace protein (BTP) has been proposed as an al-
ternative marker for GFR. The aim of this study was to evaluate the relationship between serum levels of beta-trace
protein (BTP) and glomerular filtration rate (GFR) in renal transplant recipients.

METHODS: We measured true GFR by 99mtechnetium-diethylenetriaminepentaacetic acid (99mTc-DTPA) and BTP and
for comparison cystatin C and creatinine in 60 RTRs. We also conducted a study of the GFR estimates of the Cockcroft
and Gault (C&G), and the abbreviated modification of diet in renal disease (aMDRD).

RESULTS: Serum levels of BTP progressively increased with the reduction of GFR. A good correlation was found between
GFR and serum levels of BTP (r=0.938), Creat (r=0.823), Cys (r=0.907). BTP has the highest sensitivity of 96% and spe-
cificity of 91% at a cutoff of 2.01 mg/L with area under the curve of 0.965. The BTP correctly classified 89% of patients
compared to to only 80% with cystatin-c, 75% with aMDRD) equation, 69% with the Cockcroft–Gault equation.

CONCLUSIONS: On the basis of the above results, we believe that BTP may be a useful and reliable analyte to estimate
GFR in RTRs.
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URINARY NEUTROPHIL GELATINASE- ASSOCIATED LIPOCALIN AND INTERLEUKIN-18: EARLY BIOMARKERS OF ACUTE
KIDNEY INJURY FOLLOWING CORONARY ARTERY BYPASS GRAFT
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BACKGROUND: Acute kidney injury (AKI) is a highly prevalent and prognostically complication of cardiac surgery. The
therapeutic approaches for the management of AKI in humans have been greatly disappointing; primarily because the
treatments were initiated on the basis of elevation of serum creatinine (SCr); a late and unreliable measure of kidney
function in AKI. The objectives (i) to study the role of urinary neutrophil gelatinase-associted lipocalin (uNGAL), and
interleukin-18 (uIL-18) as biomarkers for early detection of AKI in patients undergoing coronary artery bypass graft
(CABG), so as to find new methods for early diagnosis of AKI, hoping to decrease mortality rates in hospitalized patients
and (ii) to correlate between NGAL, IL-18, and the other markers of AKI (cystatin-C, and urinary enzymes; N-acetyl-β-
D-glucosaminidase (NAG) and γ-glutamyltransferase (GGT)).

METHODS: The study was conducted on 20 patients who had CABG; 16 of them had on-pump surgery and four had off-
pump surgery, and 8 of the twenty patients developed AKI (defined as a SCr exceeding 200% of the baseline; according
to RIFLE criteria), but no one died or was in need for renal replacement therapy during the study period.Serial serum
and urine samples were collected pre- and post-operatively to estimate SCr, serum cystatin-C, uNGAL, uIL-18 by ELISA,
and the urinary GGT and NAG by colorimetric methods.

RESULTS: There was a significant early 4 h postoperative increase in the levels of SCr, uNGAL, uIL-18, and the uGGT,
while serum cystatin-C increased 24 h postoperatively, and uNAG increased 48 h postoperatively in a significant man-
ner. Statistical analysis, uNGAL showed a good performance as an early marker to detect AKI (4 h postoperatively),
while serum cystatin-C had the best performance after 24 hours. However, SCr showed almost perfect performance
late postoperatively (after 48 hours), a too late time interval at which the injury might be hours to days old.

CONCLUSIONS: The early and rapid response of NGAL enables it to potentially identify injured kidney much earlier than
was previously possible, and uNGAL could be a possible powerful early biomarker of AKI that precedes the increase in
SCr by several hours to days. No single ideal biomarker for AKI has yet been approved.

Poster Abstracts – IFCC WorldLab Istanbul 2014 – Istanbul, 22-26 June 2014 • DOI 10.1515/cclm-2014-4035 
Clin Chem Lab Med 2014; 52, Special Suppl, pp S1 – S1760, June 2014 • Copyright © by Walter de Gruyter • Berlin • Boston S1033

Kidney disease



Cod: 0865
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BACKGROUND: Urine chemistry and microscopy are valuable diagnostic tests. As manual microscopy (gold standard)
is laborious, flow cytometers coupled to dipstick readers were introduced to limit the number of manually reviewed
samples. Recently, automated microscopy based systems have been positioned as an alternative. Up till now, no paired
comparison of these systems with gold standard manual microscopy is available.

METHODS: We analysed randomly selected urine samples (n=174) by strip-reader AutionMAX Ax4280, automated mi-
croscope sediMAX (without review of images), flow cytometer UF-100i and manual phase contrast microscopy. Sedi-
MAX flagged 29 samples for manual review using manufacturer based criteria whereas UF-100i flagged 59 samples
using in-house developed criteria (including dipstick cross checks). We ranked the results, including flagged samples,
in clinical relevant categories (5 for red blood cells (RBC), white blood cells (WBC); 3 for hyaline casts (HC), epithelial
cells (EC)). Agreement was evaluated by Cohen’s Kappa (K) and major discordant results (difference ≥2 categories). We
calculated sensitivity (Se) and specificity (Sp) for pathological casts (PC) and transitional epithelial cells/renal tubular
cells (TE/RT) with manual microscopy as a reference.

RESULTS: Kappa revealed a substantial agreement between manual microscopy and sediMAX for EC and HC, moderate
for RBC and WBC. For manual microscopy and UF-100i, we found substantial agreement for RBC, WBC and HC and
moderate agreement for EC. For RBC and WBC respectively 4% and 7% major discordants were found for sediMAX and
4% and 3% for UF-100i. Using sediMAX, Se was 48% (PC) and 46% (TE/RT); Sp 98% (PC) and 93% (TE/RT). UF-100i coupled
to dipstick chemistry showed Se of 52% (PC) and 59% (TE/RT); Sp 100% (PC) and 95% (TE/RT).

CONCLUSIONS: UF-100i coupled to chemistry dipstick showed slightly better performance than sediMAX. However, the
performance of automated microscopy can be significantly improved by customizing review parameters and imple-
menting chemistry cross checks.
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URISED AS AN ALTERNATIVE TO PHASE-CONTRAST MICROSCOPY IN THE DIFFERENTIATION BETWEEN GLOMERULAR
AND NON-GLOMERULAR HEMATURIA
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1University of Campinas

BACKGROUND: Differentiation between glomerular and non-glomerular hematuria by observation of the erythrocy-
tes morphology using phase-contrast microscopy has been very well established for almost 35 years. However, it is a
time-consuming and labor-intensive procedure that requires skilled personnel. Some years ago, an automated urine
sediment analyzer based on the KOVA® method with on-screen review of the images was introduced. The aim of this
study was to evaluate the performance of this image based automated sediment analyzer (UriSed, also called sedi-
MAX® in some countries) as an alternative to the phase-contrast microscopic analysis of erythrocytes morphology.

METHODS: We studied 312 urine samples with hematuria (erythrocytes>5/hpf). Samples were analyzed by UriSed and
all the images reviewed by an experienced analyst. Parallelly the urine samples were centrifuged (10 mL, 5 minutes,
RCF = 400) and the sediment (0.5 mL) was placed on a slide and examined under a coverslip by phase-contrast mi-
croscopy. Erythrocytes morphology was analyzed by both methods by different observers. Based on the presence of
codocytes and/or acanthocytes, samples were classified as non-glomerular (absence of codocytes or acanthocytes)
and glomerular (presence of codocytes, acanthocytes or both). Kappa correlation was used to assess the agreement
between both methods.

RESULTS: Our data showed excellent agreement between erythrocytes morphology analyzed by both methods (kap-
pa=0.974, p<0.001). From 312 samples, 140 of them (45%) presented isomorphic erythrocytes and hematuria was clas-
sified as non-glomerular by both methods whereas in 164 samples (52.5%) we observed codocytes and/or acanthocy-
tes by phase contrast microscopy and by UriSed being classified as glomerular hematuria. Only 8 samples (2.5%) had
discordant results. Five of them revealed the presence of codocytes by phase contrast microscopy which were not di-
splayed on UriSed. On the other hand, 3 samples classified as non-glomerular by phase contrast microscopy presented
codocytes on UriSed images.

CONCLUSIONS: UriSed is a precise and accurate alternative to the gold standard phase-contrast microscopy that allows
a better workflow and may significantly improve turnaround time.
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BACKGROUND: Transplanted kidneys are prone to oxidative stress-mediated injury by pre-transplant and post-trans-
plant conditions that cause reperfusion injury or imbalance between oxidants and antioxidants Enhanced oxidative
stress has been implicated in the development of complications after organ transplantations; especially ischemia/re-
perfusion injury and delayed graft function as well as acute and chronic graft rejection. Anti-oxidant enzymes inclu-
ding superoxide dismutase (SOD), glutathione peroxidase (GPX) and glutathione reductase (GR), as well as glutathione
(GSH) protect against the harmful effects of free radicals. The activity of antioxidative enzymes is genetically deter-
mined and correlates with the presence of polymorphisms in genes encoding these enzymes. The aim of the study
was to determined activity of antioxidative enzymes and polymorphisms of MnSOD and GPx in patients with kidney
transplantation (KT).

METHODS: We measured SOD, GPx and GR activity in erythrocytes, plasma SOD activity as well as concentration of GSH
in whole blood. DNA samples from 89 kidney transplant patients and 64 age-matched controls were genotyped for
MnSOD and GPx. Genotyping was performed by PCR RFLP analysis using genomic DNA extracted from whole blood. We
studied Ala-9Val polymorphism of the Mn-SOD and Pro197Leu polymorphism of GPx gene.

RESULTS: Concentration of GSH and SOD activity were significantly increased after KT compared to the control group
(p<0.001), GPX activity was decreased, whereas GR activity not significantly changed. There was a significantly negative
correlation between SOD and GPX (p<0.001), creatinine clirens (p = 0.013) and a positive correlation between SOD and
glutathione (p<0.01), SOD and GPx activity and dose of Tacrolimus. Transplanted patients with the SOD Ala/Val and
Val/Val genotypes had significantly greater eGFR decline compared to Ala/Ala genotype. There were no difference in
a distribution of SOD and GPx alleles between KT group and control group.

CONCLUSIONS: Our findings suggest that renal transplant recipients display persistent oxidative stress and changed
antioxidative systems. No significant differences in antioxidative parameters were found with respect to treatment.
We did not find significant correlation between enzymes genotypes and activity.
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RISK FACTORS OF END STAGE RENAL DISEASE IN CHILDREN ON HEMODIALYSIS
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BACKGROUND: The methylenetetrahydrofolate reductase (MTHFR) C677T gene polymorphism has been shown to be
associated with cardiovascular disease and in patients with end-stage renal disease (ESRD). However, the relationship
between MTHFR polymorphisms and cardiovascular disease (CVD) in patients on hemodialysis has not been examined.
The aim of this study was to assess the association of polymorphisms of MTHFR gene with homocysteine (Hcy) and
intimal medial thickness (IMT) in children on hemodialysis.

METHODS: We performed case-control study involving 55 pediatric patients with ESRD and 55 healthy children as con-
trols. Plasma Hcy was measured in all the subjects and these subjects were genotyped for two MTHFR polymorphisms
(C677T and A1298C).

RESULTS: We observed significantly higher Hcy levels in patients as compared to controls. The frequency of MTHFR
1298CC genotype was significantly higher in ESRD children than in controls (21.82% vs.5.45%) and the frequency of
the MTHFR 677TT genotype differs significantly between groups (18.18% vs.0.00%). The frequency of co-occurrence of
MTHFR 677CT/1298AC and 677TT/1298CC were significantly higher in patients than controls and was associated with
increased risk of the disease (P<0.05). MTHFR 1298AC+CC genotypes were associated with higher Hcy levels. IMT was
also significantly higher in patients with the 1298AC+CC genotypes (P<0.05).

CONCLUSIONS: A1298C polymorphism of MTHFR gene appears to be associated with the severity of carotid atheroscle-
rosis and co-occurrence of MTHFR polymorphisms has a synergistic effect on increased risk of disease susceptibility.
Keywords. A1298C. C677T. MTHFR, End stage renal disease, children, Single nucleotide polymorphism.
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BACKGROUND: Hypertension one of the most important independent risk factor for kidney failure and it is involved in
the development and progression of experimental renal damage. Activated vitamin D3 besides its classical effects on
calcium and phosphorous regulation is now known to decrease blood pressure. However, renoprotective effects of vi-
tamin D3 in hypertension-induced renal damage has not been extensively studied. We examined the effects of Vitamin
D3 (cholecalciferol) supplementation on the development of hypertension-induced kidney damage in spontaneously
hypertensive rats (SHR) and Wistar Kyoto hypertensive rats (WKY).

METHODS: Four groups of rats including spontaneously hypertensive rat experimental (SHREXP), and Wistar Kyoto
rat experimental (WKYEXP) were treated with vitamin D3 14ug/kg/week intraperitoneally for 8 weeks. Spontaneously
hypertensive rat control (SHRC), and age-matched Wistar Kyoto control (WKYC) groups received 0.1ml of olive oil used
as vehicle weekly for 8 weeks. At end of the experiment, the cortical and medullary blood flow was measured using
Laser Doppler Flow meter (Periflux system 5000, PeriMed Stockholm, Sweden). Plasma calcium, creatinine, uric acid
and blood urea nitrogen (BUN) as well as urinary creatinine, uric acid and proteins were measured using automation
(DIMENSION VISTA 1500, SIEMENS). Nitric oxide was measured using Griess method. Finally systolic blood pressure
were evaluated in various rat groups by indirect tail-cuff method (SC100 Hatteras).

RESULTS: Cortical but not medulla blood flow to the kidney, and plasma concentration of Nitric oxide (NO) was signifi-
cantly (P<0.05) increased in SHREXP and WKYEXP compared with SHRC and WKYC. 24 hours urine protein and uric acid,
kidney weight and Systolic blood pressure were significantly (P<0.05) decreased in SHREXP and WKYEXP groups when
compared with SHRC.

CONCLUSIONS: Our results suggest an underground damage to the kidney in SHR and WKY that may be reversible with
vitamin D3 supplementation.
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CYSTATIN C AND BETA 2-MICROGLOBULIN AS BIOMARKERS OF DIABETIC RENAL DISEASE
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BACKGROUND: Nephropathy is one of the major complications of diabetes mellitus and causes premature deaths
among diabetic patients. The alarming rise in the mortality rate of diabetics globally due to this complication is the
foremost concern of this undertaking. This study aimed to determine the serum levels of Cystatin C and Beta 2-micro-
globulin (b2m), among diabetic patients, as early markers of kidney dysfunction.

METHODS: One hundred diabetic participants without renal dysfunction were selected by purposive sampling. A control
group composed of nondiabetics with the same gender and age bracket as the test group was also included. Fasting
blood glucose, blood urea nitrogen (BUN), serum creatinine, b2m and Cystatin C were measured using the reagents
from Abbott Diagnostics and its equipment, the Architect c4000.

RESULTS: Computed r-values of -0.118 (0.224) for fasting glucose and 0.195 (0.052) for urea nitrogen imply that the two
parameters are not significantly related to the level of serum Cystatin C. However, computed r-value of 0.526 (0.000)
for creatinine indicates that when creatinine level is elevated cystatin C likewise is increased, while the 0.766 (0.000)
for b2m shows that there is a great possibility that when b2m is above the reference range, the Cystatin C of diabetic
patients is also high. Also, serum levels of Cystatin C were elevated in 27% of the total diabetic participants, while
19% have increased beta 2-microglobulin, that is, in the presence of normal blood urea nitrogen and serum creatinine.
Moreover, using Bevc formula (90.63 x cystatin C-1.192), 25% of the diabetic participants have eGFR below 90 mL/
min/1.73m2, a vivid reflection of mild to moderate decrease in renal function.

CONCLUSIONS: The findings suggest that serum beta 2-microglobulin and cystatin C are early biomarkers for kidney
dysfunction in cases of incipient diabetic nephropathy, as seen in increased levels of these serum proteins, with normal
levels of the routine kidney markers’ BUN and creatinine. Further, the results also imply that the inclusion of new
B (beta 2-microglobulin) and C (cystatin C) kidney function tests which could identify mild renal insufficiency would
surely become a cornerstone of diabetes care.
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CAN SERUM CYSTATINE C BE A USEFUL SCREENING MARKER OF NEPHROPATHY IN PATIENTS WITH TYPE 2 DIABETES?

T. Dedej-Kurti1, N. Pasko2, N. Marku1, A. Strakosha2, E. Lamaj1, M. Kokic1, P. Daja1, F. Toti3
1Central Clinical Laboratory, University Hospital Center, Tirana, Albania
2Nephrology Service, University Hospital Center, Tirana, Albania
3Service of Endocrinology, University Hospital Center, Tirana, Albania

BACKGROUND: An increased rate of urinary albumin excretion is an important diagnostic and prognostic marker for
renal disease in diabetic patients. Multiple studies have demonstrated that serum and urinary Cystatin C could be a
reliable marker of GFR in diabetic patients with mild to moderate kidney impairment. In this study, we analyzed the
use of serum Cystatin C as a marker of early renal impairment in patients with diabetes. We evaluated the relationship
of albuminuria, creatinemia and serum cystatin C in diabetic patients to determine whether there is an association
with the decline of GFR.

METHODS: The study was carried out in 82 type 2 diabetic patients with normoalbuminuria (n = 39), microalbuminuria
(n = 15) and macroalbuminuria (n = 28). Serum Cystatin C was measured by Elisa method while microalbuminuria by
immunoturdimetric assay [Beckman Coulter, Olympus 2700]. The eGFR level was calculated using the Modification of
Diet in Renal Disease (MDRD) formula.

RESULTS: The study showed that serum Cystatin C increased with an increasing degree of albuminuria and beca-
me statistically significant in patients with macroalbuminuria 2.57±0.71 (p<0.001). Differently from other studies we
did not find a difference in serum Cystatin C levels between patients with normoalbuminuria and microalbuminuria
(0.68±0.4mg/ml vs. 0.85±0.40mg/l; p > 0.05). The serum Cystatin C level was higher in patients with eGFR < 60 mL/
min/1.73 m2 (2.80±0.43 mg/l versus 1.28±0.69 mg/l, p<0.001). We found a linear increase of Cystatin C levels with
creatinine levels, but the difference was not statistically different in patients with stage 2 and 3 renal disease according
to eGFR level (0.76±0.39 mg/l versus 1.28±0.69 mg/l, p>0.05).

CONCLUSIONS: Serum Cystatin C could be an alternative to urinary albumin excretion and serum creatinine in screening
for renal impairment in type 2 diabetic patients. It is a practical and non-invasive method for the evaluation of renal
impairment among diabetic patients especially in normoalbuminuric patients but further studies with a larger sample
size could be useful to confirm the potential application of Cystatin C as a new biomarker for early detection of diabetic
nephropathy.

Poster Abstracts – IFCC WorldLab Istanbul 2014 – Istanbul, 22-26 June 2014 • DOI 10.1515/cclm-2014-4035 
Clin Chem Lab Med 2014; 52, Special Suppl, pp S1 – S1760, June 2014 • Copyright © by Walter de Gruyter • Berlin • Boston S1040

Kidney disease



Cod: 0872

URINARY NEUTROPHIL GELATINASE-ASSOCIATED LIPOCALIN (NGAL) AS EARLY MARKER OF DELAYED GRAFT
FUNCTION IN KIDNEY TRANSPLANTED PATIENTS

M. Gelzo2, A. Dello Russo2, L. Russo3, S. Clericuzio2, P. Napolitano 3, S. Federico3, D. Russo3, G. Corso1

1Dip. Medicina Clinica e Sperimentale, Università di Foggia, Italy
2Dip. Medicina Molecolare e Biotecnologie Mediche, Università Federico II, Napoli, Italy
3Dip. Sanità Pubblica, Università Federico II, Napoli, Italy

BACKGROUND: Kidney transplantation is frequently complicated by delayed graft function (DGF). DGF means the ne-
cessity of resorting to the dialysis treatment within a week after kidney transplantation. DGF may be dependent on
the donor, the recipient, and the graft itself. DGF is associated with more frequent episodes of acute rejection, increa-
sed need of post-transplantation biopsies, dialysis sessions and prolonged hospitalization. These complications not
only increase the costs of transplantation but they also have negative impact on long-term survival. Urinary NGAL, is
regarded as acute kidney injury marker. This preliminary study aimed at evaluating whether NGAL may be used as early
predictor of DGF in kidney transplanted patients.

METHODS: Urinary analysis of NGAL (Architect, Abbott), creatinine (Modular, Roche), NGAL/creatinine ratio, and daily
NGAL excretion were performed in the samples from 14 renal transplant recipients on post-transplantation days 1,
2, 3, 4, 5.

RESULTS: DGF was observed in 3 patients (21,2 %). Urinary NGAL concentrations (ng/mL) were broadly variable. Using
the analysis of variance (ANOVA), the patients who did not experience DGF (n=11) showed that only NGAL/creatinine
ratio (ng/mg of creat) and NGAL excretion (mg/day) were significantly lower (p < 0.05) on day 2, 3, 4, and 5 compared to
day 1. Moreover, patients who experienced DGF the levels of NGAL excreted were significantly lower (p < 0.05) during
the first observational day compared to non-DGF-patients. It is worth mentioning that the levels of NGAL excreted in
patients who experienced DGF were low during the first two days, afterward, at the 5th day NGAL levels were statisti-
cally increased (p = 0.016) compared to non-DGF-patients.

CONCLUSIONS: The data of the present study provide additional information on clinical use of urinary NGAL measure-
ments. The values of NGAL/creatinine ratio and NGAL excretion measured during the first days following kidney trans-
plantation could be considered as early predictors of DGF. Although the sample size of this study does not permit to
draw strong conclusions, the data attained may be hypothesis generating for larger controlled studies.

Poster Abstracts – IFCC WorldLab Istanbul 2014 – Istanbul, 22-26 June 2014 • DOI 10.1515/cclm-2014-4035 
Clin Chem Lab Med 2014; 52, Special Suppl, pp S1 – S1760, June 2014 • Copyright © by Walter de Gruyter • Berlin • Boston S1041

Kidney disease



Cod: 0873

ROLE OF REFERENCE CHANGE VALUE OF SERUM CREATININE IN EARLY DETECTION OF ACUTE KIDNEY INJURY

G. Demuro1, S. Caria1, G. Serra1, F.B. Ronchi1
1Clinical Pathology Service, P.O. San Gavino Monreale, ASL Sanluri (CA), Italy

BACKGROUND: Acute kidney injury (AKI) is a complex disorder; the widely used diagnostic criteria are serum creatinine
increase or eGFR decrease (RIFLE Criteria). The usage of creatinine analysis is made difficult by marked biological indi-
viduality (index of individuality <0.6). Therefore changes in serial results in an individual are not satisfactory monitored
with conventional reference intervals. A possible way being the use of Reference Change Value (RCV). The aim of this
study was to define our RCV in order to detecting small GFR changes.

METHODS: We used a formula to calculate the RCV which is based on analytical imprecision CV(A) and the well-docu-
mented biological variation for creatinine. We defined and monitored our CV(A) by an interlaboratory quality control
program (Unity Real Time Bio-Rad). During one year, we performed daily measurement of human serum based con-
trol quality (CQ) Bio-Rad on ARCHITECT i2000SR instrument (Abbott Diagnostic Division). We calculated monthly CV(A)
compared with optimal analytical goal (AG) derived from biological variation and calculated by Fraser’s formula. RCV
was applied to a clinical case of a 82 years old female.

RESULTS: The mean concentration of CQ creatinine and its annual average CV(A) were respectively 0.59 mg/dl and
1.53% (1.5% optimal AG). RCV of creatinine was 17.15% (Z=1.96 for bidirectional changes; p<0.05). The results of the
patient monitored in a week were as follows: serum creatinine 0.63, 0.83, 1.10, 1.31 and 3.57 (mg/dl); eGFR calculated

with MDRD Study equation 90.47, 65.81, 47.55, 38.87, 12.22 (ml/min/1.73m2). The creatinine values 1.31 and 3.57 mg/
dl were out of reference interval (0.57 to 1.11 mg/dl). RCV application indicates a significant change, already at 0.83

mg/dl of creatinine confirmed by eGFR 65.81 ml/min/1.73m2 suggestive of kidney injury.

CONCLUSIONS: Our clinical case shows that RCV application to assess serial results of creatinine can highlight early
changes in renal function, as well as eGFR, even when the creatinine values are within the reference interval. RCV
creatinine may be the best available tool for detecting early kidney injury. Therefore RCV should be developed by
laboratories and used in their reporting systems instead of the internal reference intervals only.
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SERUM RESISTIN LEVELS ARE INDEPENDENTLY ASSOCIATED WITH ALL-CAUSE AND CARDIOVASCULAR MORTALITY IN
ELDERLY NON DIABETIC PATIENTS WITH CHRONIC KIDNEY DISEASE

A. Marouga1, C. Kroupis 1, K. Dimas1, M. Dalamaga1, M. Lagiou1, D. Vlahakos2

1Dpt of Clinical Biochemistry, Athens Medical School, Attikon University Hospital, Athens, Greece
2Renal Unit, Athens Medical School, Attikon University Hospital, Athens, Greece

BACKGROUND: Patients with Chronic Kidney Disease (CDK) are at increased mortality. Resistin, a cystein-rich secretory
peptide has demonstrated a predictive role in distinguishing CKD patients at cardiovascular risk. The purpose of this
study was to investigate the role of resistin as a marker for all-cause and CardioVascular(CD) mortality in renal non
obese, non diabetic patients with stable CKD.

METHODS: We studied 80 elderly patients with stable CDK. The follow up period was 5 years. Haematological, Bioche-
mical and Immunological analyses were performed by automated analysers, Sysmex XE, ILAB 600, AIA 1800 respecti-
vely. Cytokines were measured by commercially available ELISA. Survival curves were calculated by Kaplan-Meier me-
thod and the prediction of mortality was determined by a multivariate Cox-regression analysis.

RESULTS: 35% of all patients died and CD was the cause of death in 70% of all deaths. The diseased patients had
higher WBC, hsCRP, urea, creatinine, cystatin C. The diseased patients had also significantly higher resistin levels than
survivors. No other adipokine differed between the two groups. There was association between resistin cut-off value
and survival status(dead/alive)(p<0.025) and resistin cut-off value and mortality according to cause (alive, dead other
cause, dead CV mortality) (p<0.042).

CONCLUSIONS: High serum resistin levels are an independent predictor of CV and all cause mortality in elderly non
diabetic renal patients. The other cytokines studied (leptin, visfatin, adiponectin) did not correlate with CV mortality.
Further studies in large populations of CKD patients are needed to elucidate the role of resistin in human disease.
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HYPERHOMOCYSTEINEMIA IN END STAGE RENAL DISEASE

N. Einollahi1, S. Gerayesh nejad 1, M. Babaei1, N. Dashti1
1Tehran University of Medical Sciences

BACKGROUND: The aim of this study was to determine the amount of homocysteine in End Stage Renal Disease (ESRD)
patients. Homocysteine is a sulfur-containing amino acid formed during metabolism of the essential amino acid me-
thionine. Serum homocysteine concentration has been recognized as an atherogenic factor. Hyperhomocysteinemia,
a new cardiovascular risk factor, occurs in 85-100% of patients with end-stage renal disease. There is reasonably good
clinical evidence that hyperhomocysteinemia in itself does not cause renal insufficiency. Two, not mutually exclusive,
hypotheses are that in renal failure: i) homocysteine disposal is impaired in the kidneys themselves and ii) extra-renal
homocysteine metabolism is defective, possibly due to uremic toxins.

METHODS: The study population consisted of 40 patients at Hemodialysis Unit, Tehran University Medical School ho-
spital. Patients were excluded if they had been on dialysis for less than one year. A separate 40 healthy subjects were
enrolled in this study as normal controls. HPLC with fluorimetric detection was used to determine plasma homocystei-
ne.

RESULTS: Plasma homocysteine concentrations in ESRD patients were significantly higher than those obtained in nor-
mal volunteers (21.54 ± 1.60 vs. 10.2 ± 0.35 micro mol /liter respectively, P<0.001). The results implicate a decreased
homocysteine clearance instead of an increased production as the cause of hyperhomocysteinemia in renal failure.

CONCLUSIONS: We can conclude that hyperhomocysteinemia is important risk factor for cardiovascular diseases in
ESRD patients, according to its high prevalence in these patients. Hcy levels increase as renal function declines and
progresses to ESRD; the causes of hyperhomocysteinemia are still unclear.
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IS THERE A LINK BETWEEN VITAMIN D AND URIC ACID?

M. Takır 4, A. Erek Toprak1, Ö.C. Elçioğlu3, A. Bakan3, O. Köstek2, Ö. Telci Çaklılı2, A. Özkök3, A. Oral3, K. Bahat Aydın3, A.R.

Odabaşı3, S. Dürüyen1, İ. Duran1, M. Kanbay3

1İstanbul Medeniyet Üniversitesi Biyokimya ABD
2İstanbul Medeniyet Üniversitesi Dahiliye ABD
3İstanbul Medeniyet Üniversitesi Dahiliye ABD Nefroloji Bölümü
4İstanbul Medeniyet Üniversitesi Göztepe Eğitim Araştırma Hastanesi Endokrinoloji Bölümü

BACKGROUND: Uric acid inhibits 1 alpha hydroxylase enzyme and has a negative effect on production of vitamin D.
Patients with high uric acid levels may be at risk for bone metabolism related disorders. Our aim was to find an asso-
ciation between uric acid levels and vitamin D levels and in numerous age groups.

METHODS: From patient database of Istanbul Medeniyet University Goztepe Training and Research Hospital, uric acid
and vitamin D levels were obtained. Among these data, data of the patients who have been prescribed vitamin D and
allopurinol treatment were excluded. Patients were categorized according to their ages with decades. Statistical ana-
lysis was performed.

RESULTS: Among the data screened 1562 patients’ data were found eligible. Patients were categorized into 7 groups
according to the decades their age is. Significant association was found at the 7th and 8th decade (Table 1).

CONCLUSIONS: According to these results along with the increased age, uric acid levels may be an independent risk
factor for bone metabolism related disorders.
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COMPARISON OF GLOMERULAR FILTRATION RATE IN A SPANISH GENERAL POPULATION USING CKD-EPI AND MDRD
STUDY EQUATIONS

E. Fernandez Rodriguez1, S.I. Garcia Alonso1, E. Fernandez Garcia2, A. Fernandez Garcia1

1Biochemistry Department, Cabuenes Hospital, Gijon, Spain
2Intensive Medicine Unit, Tensive Medicine Unit, Cabuenes Hospital, Gijon, Spain

BACKGROUND: Although the epidemiology of subjects with end-stage renal disease is well-known in Spain, the preva-
lence of mild to moderate chronic kidney disease (CKD) in the general population is unknown. The equation used to
estimate the glomerular filtration rate (eGFR) can change significantly the prevalence of CKD.

METHODS: Baseline data of 425 men and 535 women aged 18-89 years participating to a previous study of prevalence
of celiac disease, a Spanish general population cohort selected by random sampling from census data, were used to
evaluate eGFR. We classified the level of kidney function according to the National Kidney Foundation-Dialysis Outco-
mes Initiative (NFK-DOQI) guidelines. Bio-bank stored sera were used to evaluate eGFR at baseline. Serum creatinine
was measured on thawed samples by means of an IDMS-calibrated enzymatic method. eGFR was calculated by the
CKD-EPI and abbreviated MDRD equations.

RESULTS: A CKD prevalence of 4.2% (3a and 3b K/DOQI stages) is obtained with the CKD -EPI equation compared to
6.0% with the MDRD equation. The CKD-EPI formula reclassified 38.8% of stage 3a patients according to the MDRD
(CKD) to stage 2 (not CKD). Reclassified patients were women aged in the range 50-60 years.

CONCLUSIONS: The prevalence of CKD (3a and 3b) in the general population in our area is 4.2% according to the CKD -EPI
equation. The MDRD equation overestimates CKD at the expense of middle-aged women, yielding a slightly decreased

GFR (stage 3a, 45-60 mL/min/m2) that is reclassified to a normal GFR by CKD -EPI equation.
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DETERMINATION OF HSP70 AND TWEAK LEVELS IN PATIENTS WHICH HEMODIALYSIS IN TREATMENT DUE TO CHRONIC
RENAL FAILURE

M. Geldi3, E. Avcı1, E. Çakır2, C. Bilgi2
1Faculty of Science and Arts, Department of Molecular Biology and Genetic, Hitit University, Çorum, Turkey
2Gülhane Military Medical Academy (GATA), Department of Medical Biochemistry, Ankara, Turkey
3Institute of Science, Department of Biology, Hitit University, Çorum, Turkey

BACKGROUND: Cronic renal failure(CRF) is progressive and irreversible lost of nefrons and occurs due to various
sisease.Due to CRF many negative situation which will adversely affect the metabolism arise. The oxidative stress is
one of the mechanisms proposed to explain the loss of progressive function. Heat shock protein 70 (HSP70) is an ef-
fective molecule in inflamatory events and the protection of human cell against stress. TNF is a member of the TNF
family-like weak inducer of apoptosis (Tweak) 's biological function of TNF-α has many similar. Tweak, inflammation
and cell growth strongly induces, stimulates apoptosis on the other hand. In our study, CRF patients which are under-
going hemodialysis treatment was aimed at assessing the level of Hsp70 and Tweak.

METHODS: Into our study, the patients being diagnosed with previously and newly, and who are CRF disease were
included. 25 patients with CRF disease who are undergoing hemodialysis treatment (pre and post dialysis) and 25
healthy individuals who consist of control group were included into the study. ELISA (enzyme -linked immunosorbent
assay) method was used in determining related markers levels.

RESULTS: In this study we determine HSP70 (Heat Shock Protein 70) and TWEAK (Tumor Necrosis Factor like weak
inducer of apoptosis) levels. HSP70 Levels were high, TWEAK levels were low stage in CRF compared to the control
group.

CONCLUSIONS: CRF patients face to many factors are related to dialysis unit. This factors caused increase of oxidative
stress levels in patients to be treated dialysis unit. We anticipate oxidative stress and endtothelial dysfunction levels
increase in CRF patients related to membranes used for dialysis.
Key Words: CRF (Cronic renal failure), HSP70, TWEAK, Oksidatıve Stress, Hemodialysis
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URINE NGAL SHOWS THE DEGREE OF RENAL TUBULAR DAMAGE AT LITHOTRIPSY

A. Gilmanov1, A. Alekseev2, R. Gatiatullina2, I. Rakipov2

1Bashkir State Medical University, Ufa, Russian Federation
2Republic Clinical Hospital, Ufa, Russian Federation

BACKGROUND: To prevent tubular necrosis and other complications at lithotripsy sessions a degree of kidney tissue
injury should be controlled. NGAL in urine is considered a very promising biomarker for evaluation of tubular damage;
its diagnostic value at repeated lithotripsy is investigating now.

METHODS: 14 healthy donors and 65 patients with urine stones were involved. Extracorporal shock-wave lithotripsy
(ESWL) was performed in 46 patients (one, two and three procedures); contact ureterolithotripsy (CLT) - in 19 patients.
As temporarily ureteral occlusion by stone fragments may occur after ESWL, patients were retrospectively divided into
groups with concrement fragments in urine after the first procedure (n=28) and without stone pieces in urine (n=37).
Urine RBC and WBC count and NGAL level in morning urine samples by ELISA (BioPorto, Portugal) were examined.

RESULTS: WBC count in urine slightly increased after ESWL did not exceeding normal ranges in all patients. RBC count in
urine increased strongly but had a big variation and did not differ depending on number of ESWL procedures. After CLT
the accurate RBC and WBC count was impossible due to gross hematuria probably caused by stone fragments and/or
inserted lithotriptor. Only a slight changes in urine NGAL were observed in patients with kidney stones before ESWL vs.
healthy people; NGAL was higher at ureteral stones. After the first ESWL procedure, the 5 times rise of urinary NGAL was
found, after the second procedure – another 1.6 times, and after the third procedure - extra 1.7 times (up to 9.78±0.64
pg/ml vs. 0.40±0.05 pg/ml in controls). NGAL after CLT showed 2.4 times increase. After ESWL, NGAL level in patients
with stone fragments in urine was 1.8 times higher than in patients without urine stone pieces. At the same time WBC
count in urine showed no or very little difference, RBC count – slight difference only.

CONCLUSIONS: It is possible to state that serious nephron tubule damage develops after ESWL / CLT; repeated proce-
dures increase severity of renal tissue trauma caused by the action of shock waves, migration of stone fragments and
temporary occlusion of tubules. The obtained data allow suggesting NGAL as informative biomarker of tubular injury
at ESWL and of related occlusive complications.
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RATE OF ACCUMULATION OF ADVANCED GLYCATION END-PRODUCTS: REPEATED SKIN BIOPSIES AND SKIN
AUTOFLUORESCENCE MEASUREMENTS IN DIABETIC HEMODIALYSIS PATIENTS

T. Gruev2, S. Arsov 3, A. Shikole3, G. Nikolov1

1University Clinic of Clinical Biochemistry
2University Clinic of Clinical Biochemistry,Skopje, Macedonia
3University Clinic of Nephrology

BACKGROUND: To measure the rate of accumulation of different Advanced Glycation End-products (AGEs) in the skin
of diabetic hemodialysis (HD) patients over a period of one year and to find the factors that influence this process.

METHODS: Twenty-two diabetic HD patients were enrolled in this study. Skin biopsies were taken from 14 patients twice
with an interval of one year. The amount of pentosidine, carboxymethyl-lysine (CML) and carboxyethyl-lysine (CEL) in
the biopsies was measured biochemically. Skin autofluorescence (AF) was measured non-invasively to determine the
AGEs accumulation in the skin. Dietary records from the HD patients were obtained to assess the AGEs, calorie and
protein intake. Furthermore, Body Mass Index (BMI), as a measure of nutritional state, was obtained.

RESULTS: The pentosidine, CML and CEL content of the biopsies correlated with Skin AF, but all four variables were
not significantly different between the two time points. We found that the independent predictors of the one year
increase of pentosidine were: one year increase of Skin AF and the Skin AF value at the first time point. The independent
predictors of the one year increase of CML were: one year increase of Skin AF, the Skin AF value at the second time point
and the 4th quintile of BMI. The independent predictors of the one year increase of CEL were the one year increase
of Skin AF and the 4th quintile of BMI. Neither the amount of AGEs measured in the skin biopsies nor their one year
increase correlated with the intake of AGEs, calories and proteins.

CONCLUSIONS: Biochemically determined skin AGEs of the diabetic HD patients did not show a significant increase in
one year time. The rate of Skin AGEs accumulation is independently associated with the increase of skin AF and the
Body Mass Index (BMI).
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EARLY DETECTION OF RENAL DAMAGE BY RANDOM URINARY ALBUMIN TO CREATININE RATIO

R. Hasanato1

1King Saud University

BACKGROUND: Twenty four hour urine albumin excretion is considered traditionally the gold standard used to assess
renal damage. This study was performed to evaluate the performance of a less cumbersome spot or random urinary
albumin to creatinine ratio (ACR) test for detection of renal damage in patients with type 2 diabetes mellitus (DM).

METHODS: This was a cross-sectional study of 61 patients with type 2 DM (mean of age of 54±15) comprising of 52 (85%)
female and 9 (15%) male patients performed at King Khalid University Hospital, King Saud University, Riyadh between
March 2011 and June 2012. Twenty four hours and random urine samples were collected for assessment of albumin
and ACR respectively. Urine albumin <30, from 30-300 and over 300 mg/g was considered as normal, microabluminuria
and macroablbuminuria respectively.

RESULTS: Concordance between the two assays was observed in 56 (92%) urine samples including 8 (13%) samples
with microalbuminuria and 10 (16%) samples with macroablbuminuria. Discordant results were found only in 5 (8%)
samples. The mean urine albumin among samples with <30 mg/g albumin assessed in 24 hour urine samples was
7+5.4 mg/g that was lower (p=0.03) than the mean urine albumin detected by ACR (9.6±7.1). The mean urine albumin
concentrations detected in 24 hours samples and ACR in samples with 30-300 mg/g (80±41 vs115±73) and over 300
mg/g (1615±10 vs 1416±85) of albuminuria were no different. The performance of ACR when compared with 24 hour
assay revealed a sensitivity of 100%, specificity of 91.3% with a positive predictive value (PPV) of 95% and a negative
predictive value (NPV) of 100% in microabluminura range. In the macroalbuminuria range ACR had a sensitivity of
100%, specificity of 76% with PPV of 94.1% and NPV 100%.

CONCLUSIONS: ACR was comparable to 24 hour urinary albumin excretion assay particularly in excluding renal impair-
ment among patients with type 2 DM.
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B2-MICROGLOBULIN AS CARDIOVASCULAR RISK PREDICTOR IN HEMODIALYSIS PATIENTS

V. Topçiu1, L. Begolli1, Z. Baruti1, V. Haxhibeqiri1, I. Islami1, A. Muçolli1, M. Raci-Qyqalla1, G. Begolli1, X. Haxhidema 1, M.

Gashi1, A. Ahmeti1
1Medical Biochemistry Clinic, University Clinical Centre of Kosova, Republic Of Kosova

BACKGROUND: Cardiovascular diseases are common cause of mortality in chronic hemodialysis (HD) patients. The aim
of this study was to evaluate the correlation of B2 microglobulin (B2M) with atherogenic CRP, triglycerides (Tg) and
LDL-C and nonatherogenic HDL-C and serum albumin (ALB) in chronic HD patients. The recent studies have reported
the relationship between B2M and cardiovascular diseases. Chronic renal failure results in profound lipid disorders,
which stem largely from dysregulation of HDL and triglyceride-rich lipoproteins. To search for risk predictors we study
the dependence between B2M and dyslipidemia in patients on chronic hemodialysis. Hypoalbuminemia is also known
to be associated with cardiovascular diseases. Since hyperphosphatemia and hypocalcaemia are regular complications
in those patients, we included these two parameters.

METHODS: In this study we included 60 individuals, 40 HD patients (23 F and 17 M) and 20 healthy individuals (12
F and 8 M). Patients were treated with hemodialysis for more than 6 months, which is considered as chronic HD. In
both groups CRP, triglycerides (Tg), cholesterol, HDL-C, LDL-C, ALB, phosphor (P) and calcium (Ca) were determined in
relation to B2M.

RESULTS: Based on our findings, 42,5% of the patients group were diagnosed with cardiovascular disorders, while 57,5%
have no clinical signs. Serum concentration of B2M, CRP, Tg, LDL and P in HD patients were significantly higher than
in controls (20.24 vs 2.11 mg/L, p<0.01; 34.0 vs 9.5 mg/L, p<0.01; 2.80 vs 1.18 mmol/L, p<0.01; 2.9 vs 2.41 mmol/L,
p=0.01; and 1.69 vs 1.18 mmol/L, p<0.01), but not of Cholesterol (4.06 vs 3.22 mmol/L, p=0.22). Concentration of ALB,
HDL and Ca were significantly lower in hemodialysis patients than in controls (31.87 vs 40,50 g/L; p<0.01; 0.76 vs 1.29
mmol/L; p<0.01 and 2.28 vs 2.27 mmol/L, p<0.01). B2M correlated positively only with P (r=0.19), whereas negatively
with HDL (r= -0.19), ALB (r= -0.29) and Ca (r= -0.18). There is no correlation with CRP, LDL and Tg.

CONCLUSIONS: B2M has shown a significant high level in patients whereas they have or not cardiovascular disorders.
Referring to negative correlation of B2M with HDL-C and ALB we can conclude that B2M is an important risk predictor
for cardiovascular events in HD patients.
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NGAL AS DIAGNOSTIC MARKER OF ACUTE KIDNEY INJURY AFTER CARDIAC SURGERY

A. Jerin2, J. Kalisnik1, N. Snoj2, M. Skitek2

1University Medical Centre Ljubljana, Department of Cardiac Surgery
2University Medical Centre Ljubljana, Institute of Clinical Chemistry and Biochemistry

BACKGROUND: Acute kidney injury (AKI) occurs frequently after cardiac surgery using cardiopulmonary bypass. Con-
ventional biomarkers of kidney function are considered unreliable indicators of acute changes in kidney function. Aim:
We studied the utility of neutrophil gelatinase-associated lipocalin (NGAL) in predicting AKI in adult patients under-
going cardiac surgery with cardiopulmonary bypass (CPB). Hypothesis: Urinary levels of NGAL increase earlier in po-
stoperative period than serum creatinine levels.

METHODS: In a prospective study, 23 patients met the inclusion criteria. Urinary NGAL and serum creatinine were
determined at different time-points: pre-, peri- and postoperatively. Patients were assigned in two groups: AKI group
and non-AKI group. Results were compared between the two groups. P < 0.05 was considered significant and p between
0.05 and 0.1 was considered borderline significant.

RESULTS: The difference between the time of peak NGAL levels and peak creatinine levels was significant (p < 0.001).
The increase of NGAL was observed within two hours after CPB in majority of patients, while serum creatinine increased
on the 1st or 2nd day following operation. In AKI group serum creatinine level decreased two hours after CPB. The
difference in NGAL levels two hours after CPB between AKI and non-AKI group did not reach statistical significance
(AKI: 60.9 ± 168; non-AKI: 25.1 ± 49 µg/L, p = 0.165). Peak postoperative level of NGAL was 2-fold higher in AKI group
(47.2 ± 139.4 vs. 22.7 ± 49.0 µg/mmol creatinine; p = 0.096).

CONCLUSIONS: NGAL has a potential to be used as early diagnostic biomarker for AKI following cardiac surgery.
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ENZYMATIC V JAFFE CREATININE – COMPARISON OF OVER 10,000 SAMPLES

G.R.D. Jones1, M. Roser1

1SydPath, St Vincent's Hospital, Sydney, Australia

BACKGROUND: Results from serum creatinine assays can vary due to bias, imprecision and analytical specificity. This
study directly compares assay performance of a Jaffe and an enzymatic assay from the same manufacturer using a
large number of patient samples.

METHODS: The setting is an inner city teaching hospital with additional general practice testing. All samples received
for routine requests for serum creatinine were analysed with the Roche Rate-blanked Jaffe creatinine assay and the
Roche enzymatic creatinine assay. The difference between the creatinine results was compared with concentration
other co-requested analyte values including albumin, glucose and bicarbonate.

RESULTS: Results were obtained for 12,914 samples. The median of Jaffe results was 5.5 mmol/L higher than for enzy-
matic results. The SD of differences between methods was 5.4 umol/L which is greater than predicted from assay pre-
cision, indicating a significant effect of differences in analytical specificity. Changes in albumin produced an increase
in the difference of 0.07 umol/L creatinine per g/L of albumin, glucose caused an increase of 0.54 umol/L per mmol/
L bicarbonate a decrease of 0.24 umol/L /mmol/L. Using the enzymatic assay reduced the frequency of eGFR<60 mL/

min/1.73m2 from 27 to 24%. The assay difference however did not influence the critical difference calculated from
the results.

CONCLUSIONS: The use of an enzymatic assay in place of a Jaffe assay from the same manufacturer can influence
results due to bias and different analytical specificity. This may affect the use of creatinine for diagnosis of kidney
disease but have less effect when monitoring patients.
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UNDERSTANDING BONE MINERAL DISEASE IN CHRONIC KIDNEY DISEASE

S.N. Kamatham1, R. Chakravarthi2, H.A. Syed1, M. Behera VLN1, K. Azmathullah 1, S.S. Gorji1, M.B. TT 1, J. Ajmal1, P.

Suryadeep1

1CARE Hospital
2CARE Hospital, Department of Nephrology

BACKGROUND: Secondary hyperparathyroidism is a common feature of chronic kidney disease (CKD) and the resultant
bone mineral disease (BMD). Various studies such as that of Reise et al (1969) and Bricker’s “trade-off hypothesis”
centered around phosphorus and as a consequence hyperparathyroidism. Understanding the mechanism in relation to
stages of CKD, enriches the knowledge and practice of treatment modalities.

METHODS: 708 subjects, of whom 256 were females, were considered for the retrospective study with 2 arms one with
creatinine and the other with GFR, both arms being correlated with serum calcium, phosphorus and PTH. The study
subjects of age 20 – 60 years were categorised into 3 groups. The creatinine cut off according to the laboratory’s
biological reference interval <1.3 mg/dl. Creatinine, calcium and phosphorus were done on Beckman DxC 860i and PTH
was analyzed on Cobas e601 (Roche). Estimated glomerular filtration rate (eGFR), was measured by the 6 parameter
MDRD equation. eGFR studied subjects were categorized into range of < 30, upto 60 and more than 60 ml/min.

RESULTS: Renal impairment evidence by elevated creatinine beyond 1.3 mg/dl showed significant correlation with
raise in serum phosphorus. In subjects with creatinine ranging 2.6 to >5 mg/dl, hyperphosphotemia was a significant
factor but correlation with PTH was not very strong. In cases of ESRD (End Stage Renal Disease) both phosphorus and
PTH were elevated. In summary there was no significant correlation with PTH in stages of CKD other than ESRD. The
observations of this study also throw some light into what could be a desirable level of serum phosphorus in different
stages of CKD, and in turn helps insight into dietary management and phosphate binders.

CONCLUSIONS: Till ESRD is reached, Indian CK-BMD, from this small study, is predominantly an “adynamic” bone di-
sease. The message has an important implication for treatment modalities. Treatment with calcium and Vitamin D
supplements itself is a risk factor for adynamic bone disease. Diabetic CKD is known to have adynamic bone disease and
hence there is need to study larger numbers involving multiple centres both in diabetic and non diabetic population.
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THE ASSOCIATION OF SERUM FREE LIGHT CHAIN LEVELS WITH MARKERS OF RENAL FUNCTION

B. Karatoy Erdem1, F. Davran1, V.T. Yılmaz2, H. Akbaş1

1Akdeniz University, Faculty of Medicine, Department of Biochemistry
2Akdeniz University, Faculty of Medicine, Department of Nephrology

BACKGROUND: The kidney is often affected in plasma cell dyscrasias, usually due to the effects of nephrotoxic mono-
clonal free light chains. Renal failure due to a monoclonal gammopathy may be detected by the highly sensitive serum
free light chain (sFLC) ratio yet missed by electrophoretic assays. The aim of this study was to assess sFLC levels in
relation to markers of renal function.

METHODS: 513 patients were included in this study. sFLC levels were measured by Freelite® (The Binding Site Group Ltd,
Birmingham, UK) assay using the BNII nephelometer (Siemens Diagnostics, Germany). κ/λ sFLC ratio was calculated.
Serum creatinine levels were analysed by modified Jaffe method in Cobas 8000 analyser. GFR was estimated by the
CKD-EPI (Chronic Kidney Disease Epidemiology Collaboration) equation. Patients were assigned to 2 groups depending

on their eGFR values: ≤ 60 mL/min/1.73m2 (group 1, n=103) and >60 mL/min/1.73m2 (group 2, n=410). Data were
expressed as median and min.-max. All statistical analyses were done with SPSS version 20.0 and a significance level
of 0.05 was considered.

RESULTS: Serum kappa FLC median value was 36.4 (5.62-16000) mg/dL, serum lambda FLC was 21.7 (4.91-8770) mg/
dL, κ/λ sFLC ratio was 1.33 (0.01-3258), serum creatinin was 1.56 (0.63-7.21) mg/dL in group 1. Both of Lambda sFLC
and κ/λ sFLC ratio were correlated with eGFR (r=-0.318, r=0.198, p<0.05, respectively). We did not find any significant
correlation between κ/λ sFLC ratio and eGFR in group 2.

CONCLUSIONS: We examined the association between polyclonal sFLC concentrations and renal function. Our prelimi-
nary findings suggest that serum Lambda FLC might be considered useful marker of predicting renal function. Prospec-
tive studies are needed to clarify the usefulness of these parameters for identifying renal failure due to a monoclonal
gammopathy.
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DOES THE KIDNEY INJURY MOLECULE-1 PREDICT CISPLATIN-INDUCED KIDNEY INJURY IN EARLY STAGE?

B. Kin Tekce3, U. Uyeturk4, H. Tekce5, U. Uyeturk6, G. Aktas2, A. Akkaya1

1Abant Izzet Baysal University, Faculty of Medicine, Department of Anaesthesiology and Reanimation
2Abant Izzet Baysal University, Faculty of Medicine, Department of Internal Medicine
3Abant Izzet Baysal University, Faculty of Medicine, Department of Medical Biochemistry
4Abant Izzet Baysal University, Faculty of Medicine, Department of Medical Oncology
5Abant Izzet Baysal University, Faculty of Medicine, Department of Nephrology
6Abant Izzet Baysal University, Faculty of Medicine, Department of Urology

BACKGROUND: Nephrotoxicity is the main side effect of cisplatin that may limit its dosage. Studies in literature re-
ported that acute kidney injury acute kidney injury (AKI) developed in 1/3 of the patients on cisplatin treatment. It
is not possible to diagnose AKI in early stages with traditional biomarkers. Kidney injury molecule-1 (KIM-1) is a tran-
smembrane protein and normal renal tissue has very small amounts of that molecule. It’s expression in renal tissue
increases after toxic or ischemic damage on proximal tubuli epithelial cells. We studied the variation of urinary and
serum KIM-1 levels (KIM-1u and KIM-1s); in patients with and without AKI after cisplatin treatment and compared
with traditional markers of renal damage.

METHODS: We observed prospectively 22 patients with solid tumors admitted to Oncology department of our institu-
tion. First line cisplatin treatment was indicated for all of these patients. We included the patients if their renal func-
tions were normal; serum creatinine (sCr) lower than 1.0 mg /dL, creatinine clearence higher than 90 ml/min. Serum
and urinary KIM-1 levels were assessed in the samples of the patients on four different time periods (before treatment
[BT], 1st [AT1], 3rd [AT3] and 5th [AT5] day after treatment).

RESULTS: KIM-1u level on first day after cisplatin treatment in patients with AKI was significantly increased compa-
red to both KIM-1u levels of the same patients before treatment (p=0.009) and to AT1-KIM-1u levels of the patients
without AKI (p=0.008). A ROC analyse revealed that AT1 KIM-1u levels may predict AKI with a 87.5% sensitivity and
93.3% specifity(AUC=0.94). KIM-1s levels were not significantly changed between before and after treatment periods.

CONCLUSIONS: KIM-1u levels were intended to increase early in first day in patients diagnosed with AKI according
to increase in sCr and decrease in glomerular filtration rate levels however on third day after cisplatin treatment. We
could not observe a difference in KIM-1s levels in BT and AT periods. Results of present study show that AT1-KIM-1u
levels predict AKI in early stage with a high sensitivity and specifity. Multicenter studies with larger cohort observing
AKI with advanced stages and long term outcomes are needed.
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DETERMINATION OF DEFORMATION PROPERTIES OF ERYTHROCYTES IN PATIENTS WITH END-STAGE RENAL FAILURE

Y. Kolesnikova1, L. Muravlyova1, V. Molotov-Luchanskiy1, D. Klyuyev1, L. Demidchik1

1Karaganda State Medical University

BACKGROUND: program hemodialysis is the main treatment for patients with end-stage renal failure. Dialysis proce-
dure causes disorders of the red blood cells, which contributes to the development of anemia. One of the erythrocytes

haemolysis cause may be activation of Cl-/OH- exchanger (band 3 protein). The purpose of our study was to examine

the state of Cl-/OH- exchanger in erythrocytes of patients with chronic kidney disease stage 5 before the regular he-
modialysis.

METHODS: depending on the basic nosological variant were formed 2 groups. The first group included patients with

chronic pyelonephritis, the second - with chronic glomerulonephritis. The evaluation of Cl-/OH- exchanger was carried

by the method of Mindukshev et al. Erythrocytes were placed in an isotonicity environment in which Na+ ions were

replaced by NH4
+ ions. Under these conditions, the alkalization of intracellular pH results in activation of Cl-/OH- ex-

changer, performing inference of hydroxyl anions and entrance of chloride anions, which leads to swelling of the cells.
Changes in the cell volume were recorded on a hematology analyzer and expressed in fL.

RESULTS: the study showed that in patients of the 1st group increase in the volume of red blood cells developed within
5 minutes of incubation, and then began hemolysis. The differences in the degree of increase in the volume of the
erythrocytes of patents in this group were identified. Three possible answers of the erythrocytes to ammonium load

were observed in the 2nd group of patients. In the first variant the time of erythrocytes’ volume increasing was within
5 minutes. In the second variant the time of erythrocytes’ volume increasing was reduced (less than 5 minutes). In the
third variant the process of increase the volume of the erythrocytes was prolonged to 10 minutes.

CONCLUSIONS: in our opinion, a different degree of resistance of red blood cells in patients with chronic glomerulo-

nephritis to ammonium load is defined both the state of Cl-/OH- exchanger and the changes of physicochemical pro-
perties of the membranes.
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ANEMIA AND ANYSOCYTOSIS IN PATIENTS ON CHEMODIALYSIS

N. Kostic1

1Laboratory Services - General Hospital, Krusevac Serbia

BACKGROUND: The chronical acute renal failure (CRF) occurs normochromic and normocytic anemia primarily. Charac-
teristically, there is a difference in the size of red blood cells, called anysocytosis.This difference is expressed as a
coefficient of variation of the distribution volume of erythrocytes or RDW. Any changes that lead to big differences in
the size of cells, manifested by increased RDW included. The aim of the study was to investigate the frequency anyso-
cytosis by coefficients of distribution corpuscular volume (RDW) in patients treated with chronic chemodialysis .

METHODS: A group (n=62) in patients with end-stage CRF who were on chronic chemodialysis. All hematological pa-
rameters, hemoglobin concentration (Hb), erythrocyte count (Er), mean corpuscular volume (MCV), mean hemoglobin
content in erythrocytes (MCH) and RDW were determined in blood counter ADVIA 120. Nonparametric correlation was
determined by the frequency anysocytosis expressed by the RDW. We studied the interrelation ship RDW with other
hematological parameters.

RESULTS: The average age of the patients was 60.13±13:42 years. Mean values of hemoglobin level WERE significantly
lower in all patients Hb (X=90.23±11.15g/L), proving the presence of anemia and red blood cell indices values, MCV
(X=92.96 ± 4.39fl) and MCH (X=29.35±1.55pg) prove it was normochromic and normocytic anemia. According to the
values of RDW 's made up of two groups: Igroup RDW>14.5% and group RDW in the reference range (11to14.5%). In
IIgr. patients had higher hemoglobin and lower creatinine values. Of those anysocytosis is represented with 83.87%
RDW =15.95±1.12% comparative analysis revealed a negative correlation between RDW with Hb (p=0.3), with creatinine
(p=0.345), ferritin (p=0.221), iron (p=0.78). Comparison between RDW and MCV (p=0.0022), RDW and MCH (p=0.011),
has shown statistically significant difference on the level p<0.05.

CONCLUSIONS: The group surveyed patients with end- stage CRF who were on chronic chemodialysis, the prove high
incidence anysocytosis and anemia. Correct syndrome of anemia is a basic prerequisite for improving the quality of
life of patients.
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MALONDIALDEHYDE, GLUTATHIONE PEROXIDASE, NITRIC OXIDE, SUPEROXIDE DISMUTASE, BRAIN DERIVED
NEUROTROPHIC FACTOR LEVELS IN WITH AND WITHOUT DEPRESSION PATIENTS TREATED WITH CONTINUOUS
AMBULATORY PERITONEAL DIALYSIS

C. Eraldemir1, S. Gokcay2, D. Ozsoy 1, A. Batman2, T. Kum1

1Department of Biochemistry, Faculty of Medicine, Kocaeli University, Kocaeli, Turkey
2Department of Nephrology, Faculty of Medicine, Kocaeli University, Kocaeli, Turkey

BACKGROUND: Depression is one of the most commonly encountered psychiatric problem in dialysis patients. Brain
Derived Neurotrophic Factor (BDNF) contributes to neuronal growth, development, plasticity, survival, neuroprotection,
and repair. Recent studies showed that reduced BDNF levels are closely linked to chronic stress and psychiatric illnesses,
including depression. Our aim was to investigate and the associations between oxidative balance, BDNF in Continuous
Ambulatory Peritoneal Dialysis (CAPD) patients with and without depression.

METHODS: Eighty-three patients with CAPD were enrolled in this study. Two groups were formed: 28 with and 55 wi-
thout depression. Depression defined according to Beck Depression Inventory (BDI). The severity of depression was
also evaluated by means of this inventory. Elevated symptoms of depression were defined as a BDI score > or =17.
Serum Malondialdehyde (MDA), Glutathione peroxidase (GSH-px), Nitric Oxide (NO) and Superoxide Dismutase (SOD),
levels were measured spectrophotometrically. BDNF levels were determined by ELISA.

RESULTS: Patients with depression had significantly higher serum levels of MDA (0,78±0,13 vs. 0,67±0,16 µmol/L,
p<0.005) compared to those without depression. There was a significant decrease in BDNF levels in the depression
group (206,81±140,31 vs. 323,90±225,82 pg/ml, p<0.005). There were no significant differences of serum NO, GSH, SOD
levels between the groups.

CONCLUSIONS: Our findings suggest that MDA levels increase BDNF levels decrease in CAPD patients with depression.
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EPIDERMAL GROWTH FACTOR (EGF), AN EARLY BIOMARKER OF CHRONIC KIDNEY DISEASE

M. Summers1, E. Healy1, C. Richardson1, J. Lamont1, R. McConnell1, S. FitzGerald1

1Randox Laboratories Limited, Crumlin, United Kingdom

BACKGROUND: Chronic kidney disease (CKD) describes abnormal kidney function and/or structure. It is frequently un-
recognised and presents with progressive decline of renal function leading to end-stage renal failure and death. The
complexity in diagnosing a patient with CKD at an early stage of disease has led to most patients not receiving a dia-
gnosis until the disease has progressed to an advanced stage. Currently there are no reliable methods for assessing
early stage kidney disease. EGF is a growth factor that signals via interaction with EGF receptor and EGF signalling is
implicated in the modulation of cell growth. This study aimed to investigate the potential of EGF as an early biomarker
of CKD, which would aid the diagnosis of early stage CKD.

METHODS: EGF was assessed in serum samples from a total of 563 subjects: 399 CKD patients (160 Stage 1, 134 Stage
2 and 105 Stage 3 and 164 healthy controls. The analysis was performed with a biochip based immunoassay applied
to the Evidence Investigator analyser. Statistical analysis was performed using MedCalc v12.5, all data represented as
median [95% CI].

RESULTS: Differences in concentration of EGF across the disease groups and controls were initially assessed using the
Kruskal-Wallis test and EGF displayed significant difference between the diseased subjects and the healthy controls
(significance determined as p<0.0001). Post-hoc analysis was performed comparing CKD groups with controls using
Mann-Whitney (with Bonferroni correction). This showed that EGF displayed significantly higher median concentrations
at all CKD stages (Stage 1-3) compared to control. (131.7 [91.4-204.3], 113.5 [100.0-133.5], 131.5 [119.9-144.6] pg/
ml respectively; p<0.0001 for all) compared to control (49.3 [39.9-55.6] pg/ml). Receiver operating characteristic (ROC)
curve analysis was conducted to assess diagnostic performance of diseased versus healthy subjects. Area under the
curve was determined as 0.856 (95% CI: 0.824-0.884).

CONCLUSIONS: The results indicate increased median concentration of EGF in the serum of CKD patients (stages1-3)
compared to controls. This study highlights the potential utility of EGF in diagnosing early stage CKD. Early identifica-
tion will enable effective clinical management and prevent progression to a later stage.
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CAN THE CYSTATIN C BE A CONTROL MARKER IN HEAMODIALYSIS?

F. Lamti1, A. Gouri3, N. Gammoudi1, K. Soltane2, W. Bel Haf Yahia1, S. Aloui-Guorcii2, S. Ferchichi-Trimech1, H. Chehed1, A.

Miled1

1Chu Farhet Hachet Sousse
2Chu Fattouma Bourguiba Monastir
3Eph Ibn Zohr Guelma, Algerie

BACKGROUND: The increased prevalence of hemodialysis patients and the the aggravation of their situations during
this life-sustaining therapy are real health problem worldwide. Therefore, identifying new biomarkers for hemodialysis
(HD) quality control is more than needed. Recent studies suggest that Cystatin C serum level (cysC) would be suitable
biomarkers for quality control of HD and its complications.

METHODS: Eighty-seven patients in end stage renal disease (ESRD) were investigated. Patients were separated into
two groups: fifty patients treated with a high-flux membrane and thirty-seven treated with a low-flux membrane.

RESULTS: High CysC levels were found among patients treated with low-flux membrane after HD (6,78 ± 1,48 mg/
L). Reduction rate of cysC among patients treated with the high-flux was 12%. However, no significantly statistical
difference was founded between the two groups before HD (p=0,28). There was no correlation between cysC and urea
level.

CONCLUSIONS: CysC does not seem to be a suitable biomarker for judging HD quality in short term, as is the case for
urea. Nevertheless, high cysC serum level in HD patients could have a close relationship with several complications
such as cardiovascular and neurological diseases and may be used as a biomarker for hemodialysis (HD) quality control
in long-term care.
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THE CONCENTRATION OF MAGNESIUM IN SERUM IN TACROLIMUS TREATED PATIENTS

S. Madic1, T. Djordjevic1, M. Stanojkovic1, D. Mitic1, J. Kundalic2

1Center for Medical Biochemistry, Nis, Serbia
2Medicinski Fakultet, Nis, Serbia

BACKGROUND: Kidney has got the dominant role in keeping the homeostasis of magnesium (Mg2+). Having in mind

the importance of Mg2+ in activating the great number of enzymes needed for the synthesis of proteins, nucleic acids,
nucleotides, lipids, carbohydrates, and in trans-membrane transport of ions, we have followed the concentration of

Mg2+ in serum of the patients with transplanted kidney, who are treated by tacrolimus.

METHODS: The study included 37 patients treated by tacrolimus. The determination of Mg2+ concentration in serum
was provided by spectro-photometric method. At the same time the concentration of the tacrolimus was determined
in the whole blood using the chemiluminescent microparticle immunoassay technology on the ARCHITECT i System.
The control group consisted of 20 healthy volunteers age 18-55.

RESULTS: In 42.5% of the transplanted patients treated by tacrolimus the lower concentration of Mg2+ in serum was

determined in relation to reference values. The lowering of Mg2+ concentration showed the statistically significant
difference (p<0.001), in relation to control group. The level of tacrolimus in interval of 4.1- 8.6 ng/mL. The significant
correlation of whole blood tacrolimus concentration and serum magnesium levels is not noticed.

CONCLUSIONS: Having in mind the importance of Mg2+ in homeostasis we should not neglect low Mg2+ levels in 42.5%

of treated patients. Maybe giving the Mg2+ per os would significantly lower the possible unwanted effects of the therapy
and in that way make better the quality of life of the transplanted patients.
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DISTAL RENAL TUBULAR ACIDOSIS PRIMITIVE: ABOUT A CASE

Y. Chaabouni1, K. Hlel2, A. Mlika2, K. Mahdouani1, K. Mahdouani1
1Clinical Laboratory, Hospital Ibn Eljazzar, Kairouan, Tunisia
2Department of Pediatrics, Hospital Ibn Eljazzar, Kairouan, Tunisia

BACKGROUND: The distal renal tubular acidosis (dRTA) is a heterogeneous disorder characterized by a metabolic aci-
dosis with a normal plasma anionic gap secondary in a defect of tubular secretion of protons and alkaline urine.

METHODS: We report the case of infant with 25 days of live admitted in the service of Pediatric of the hospital Ibn
Eljazzar Kairouan by means of emergencies for cough and nasal obstruction. The examination reveled dark rings under
her eyes, and dyspnea with intercostals drawing.

RESULTS: During the hospitalization, hepresented vomiting, loss of weight. The biological analysis showed a hypoka-

lemia at 2.3 mmol/L, a metabolic acidosis (blood pH: 7.36; pCO2: 22 mm Hg; HCO3
-: 12.8 mmol/L and excess of bases

at -9.75 mmol/L). The urine analysis showed an alkaline pH at 8. The ultrasonography showed a nephrocalcinosis. A
dRTA was diagnosed and its treatment is based on alkali replacement with bicarbonate.

CONCLUSIONS: The dRTA must be evoked in front of a metabolic acidosis with a normal anionic gap and alkaline urine
(pH > 5.5), a nephrocalcinosis and/or a renal calculi associated with a hypercalciuria and a hypocitraturia. The identifi-
cation of the genetic defect as well as functional studies for this patient are major to establish a prenatal diagnosis.
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APOL1 VARIANTS AND RENAL TRAITS IN MIXED ANCESTRY SOUTH AFRICANS

T.E. Matsha1, K. Masconi3, R.T. Erasmus3, A.P. Kengne2, A.P. Kengne2

1Cape Peninsula University of Technology
2South African Medical Research Council
3Stellenbosch University

BACKGROUND: Polymorphisms in APOL1 protects against human African trypanosomiasis and are associated with in-
creased risk of chronic kidney disease (CKD) in individuals with an African ancestry. However, the frequencies of APOL1
variants and their associations with CKD vary substantial in populations from Africa. In this study, we determined the
frequency of the two APOL1 risk alleles (G1 and G2) and investigated their association with renal traits in a mixed-an-
cestry South African population.

METHODS: APOL1 risk variants (G1: rs60910145 and rs73885319; G2: rs71785313) were genotyped in 859 African mi-
xed ancestry individuals using allele-specific TaqMan technology. Glomerular filtration rate was estimated (eGFR) using
Modification of Diet in Renal Disease and Chronic Kidney Disease Epidemiology Collaboration.

RESULTS: The frequencies of the risk alleles were less than 6% for all three variants and the distributions, both genotype
and alleles, did not differ significantly according to gender and diabetes status. Deletion of the sequence TTATTA of
rs71785313 was borderline more frequent in women than in men (6.3% vs. 3.6%, p=0.065). None of the genotypes
was associated with serum creatinine, urinary albumin/creatinine ratio or prevalent CKD assuming either dominant or
log-additive genetic models. In similar models, significant associations were found between rs71785313 and systolic
blood pressure (both p<0.025), with a significant statistical interaction by diabetes status, p=0.022.

CONCLUSIONS: The APOL1 variants are not common in the Mixed Ancestry population of South Africa, and are less
likely to explain the high prevalence of CKD in this population.
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LIPID PROFILE IN PATIENTS WITH CHRONIC KIDNEY DISEASE HEMODIALYZED AT THE UNIVERSITY HOSPITAL CENTER
FRANTZ FANON, BLIDA, ALGERIA

S. Meherhera1, R. Belouni1
1Saad Dahleb University, Faculty of Medicine, Pharmacy Department

BACKGROUND: Patients with chronic kidney disease (CKD) have abnormalities of lipid metabolism in the early stage
of renal insufficiency which develops with the progression of the disease, thus represents a cardiovascular risk factor.
Cardiovascular complications are the first cause of mortality in patients with chronic kidney disease in stage of hemo-
dialysis. These complications are the result of chronic kidney disease itself even to the failure of the kidney witch play
a crucial role, via renin, in regulation of blood pressure, but also the result of the disturbance in lipid metabolism, re-
cent studies have shown that disturbances in mineral metabolism strongly contribute to the cardiovascular morbidity
and mortality in CKD. The objective of our study consists in highlighting qualitative and quantitative changes of lipid
parameters in hemodialyzed patients in order to appreciate the dependent risk.

METHODS: Our study included 70 patients hemodialyzed at the university hospital center Frantz Fanon of Blida, and
70 control subjects with normal lipid profile selected at the central laboratory of the same hospital.
Dosages of triglycerides, total cholesterol, High-Density Lipoprotein cholesterol (HDLc) and Low-Density Lipoprotein
cholesterol (LDLc) in serum as well as the determination of urea, and creatinine were realized in these patients. These
measurements were performed before and after hemodialysis.

RESULTS: Our results confirmed dyslipidemia in chronic kidney disease patients, which continues after hemodialysis.
There are especially high triglycerides against normal cholesterol, and decreased HDLc with normal LDLc. These results
can be explained by the decrease in the activity of enzymes of lipid metabolism and also the decrease in the concen-
tration of certain apolipoproteins in these chronic kidney disease patients.

CONCLUSIONS: Hemodialysis does not correct these anomalies, that are why lipid-lowering therapy should be initiated
in these patients in order to decrease the cardiovascular risk.
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ANALYSIS OF CONCORDANCE BETWEEN DIFFERENT FORMULAS FOR ESTIMATING THE FILTRATION RATE GLOMERULAR
AND CREATININE CLEARANCE IN 24H-URINE

J.C. Merlin1, T.P.D. Moraes1, R.F.S. Pecoits-Filho1, M.I. Anghebem-Oliveira1

1Pontificial Catholic University of Parana

BACKGROUND: Chronic kidney disease (CKD) is a public health problem that contributes to the deaths of millions of
people every year. The estimated glomerular filtration rate (GFR) is essential in the identification of CKD and help in
the implementing therapeutic strategies and prevention. Our goal is to compare the concordance between different
GFR formulas using Bland- Altmann curves.

METHODS: This is a cross-sectional study with 194 consecutive adult patients, with a measured creatinine clearance
(CrCl) in a Brazilian laboratory. Of these, 94 were excluded due either, a GFR lower than 15mL/min or an inadequate 24-
hours urine collection. The GFR estimation methods (CrCl; Cockcroft-Gault – CG; Modification of Diet in Renal Disea-
se Study – MDRD and Chronic Kidney Disease Epidemiology Collaboration – CKD-EPI) were compared with CrCl using
Bland-Altmann curves. In contrast to a simple correlation test, Bland-Altmann curves is the ideal statistical method to
evaluate concordance between two tools that measure the same variable.

RESULTS: The mean age of our patients was 56 ± 13 years, men were 54% and body mass index was 27 ± 5 kg/m2. In
relation to GFR: 4% of patients had a CrCl > 90mL/min, 18% between 60 and 90 mL/min, 49% between 30 and 60 mL/
min, and 29% between 15 and 30 mL/min. Beside a good and significant correlation between all formulas and the CrCl,
the only par with a good concordance was between MDRD and CKD-EPI (±6mL/min). The absence of a control group
(individuals without CKD) and the relatively innacuracy of a 24-hour urine collection (inadequate colection) are two
limitations that may negatively effect our results.

CONCLUSIONS: The CrCl and CG are widely used tools to measure GFR, however they presented a very low concordance
between them. The best concordance occurred between the MDRD and CKD-EPI formulas (±6mL/min). Measures to
encourage the use of the MDRD formula or, preferably, CKD -EPI are essential to properly identification and manage-
ment of CKD.
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CYSTATIN C AND ALBUMINURIA (A1, A2 AND A3) IN PATIENTS WITH TYPE 2 DIABETES

R. Mihailov1

1UMHAT Qeen Joanna

BACKGROUND: One of the most common complications in type 2 diabetes is nephropathy. Diabetic nephropathy (DN)
is a chronic kidney disease (CKD), which when treated inadequately progresses to renal failure (RF). On-time diagnosis
of DN is often done too late and DN is found at stage 3a of CKD. Usage of endogenous biomarkers for an early diagnosis
of RF is crucial. The purpose of the following research is to study the two major laboratory markers complying with
the guidelines of NKF KDOQI from 2012 – cystatin C for measuring GFR and albuminuria for measuring the damage of
glomerular filtration membrane. Participents: 153 patients aged from 18 to 78, 51% women and 49% men and patients
with type 2 diabetes, aged from 18 to 80, 50% women and 50% men.

METHODS: The concentration of cystatin C and the of albumin in the urine is analyzed by immunoturbidimetry with
Architect c8000. All participants in the survey were tested for urine analysis with sediment, blood count with differen-
tial, lipid profile, glucose and glycohemoglobin, etc. In order to measure GFR, formulas CKD-EPI from 2012 were used
(with creatinine only, with cystatin C only and a combined formula with creatinine and cystatin C).

RESULTS: Control group: cystatin C in serum 0.744±0.112 mg/l; albumin in the urine 12.915±4.54mg/l; ACR 2.72±3.009,
GFR 90.17±16.85; 95.77±15.56; 97.43±13.36 using the different formulas. Patients diagnosed with type 2 diabetes
show statistically significant increase in cystatin C-1.053±0.290, albumin in the urine - 52.85±74.07 (mostly A2),
ACR-16.12±26.87, TP115.95±143.28, etc. and significant decrease of GFR, HDL-C etc. In patients with diabetes and hy-
pertension simultaneously most of the changes are more frequent and more pronounced. In the control group the
albuminuria is A1. In comparison at patients with diabetes the albuminuria A1, A2 and A3. The albumin is up to 80% of
the total protein. GFR calculated with the various formulas is rather analogous and shows best results with the com-
bined formula.

CONCLUSIONS: Measuring levels of albuminuria and cystatin C in patients with the type 2 diabetes is a crucial for the
early diagnosis of diabetic nephropathy which lacks medical signs.
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ELECTRON SPIN RESONANCE SPECTROSCOPY OF SERUM ALBUMIN IS A NOVEL TEST FOR DIAGNOSIS OF THE KIDNEY
TRANSPLANT ACUTE REJECTION

A. Kalachyk 2, I. Ugolev 1, T. Zabello 1, E. Oganova2, V. Muravsky 1
1Belarussian State University, Minsk, Belarus
2National Organ Transplant Center, Minsk, Belarus

BACKGROUND: We looked at the albumin functional disorders caused by proteins released by kidney transplant at the
time of acute rejection (AR). We used electron spin resonance (ESR) spectroscopy as quick and non-invasive technic to
measure changes of serum albumin functionality and evaluate utility of the method for monitoring of kidney transplant
function to suggest kidney allograft AR.

METHODS: We used an ESR spectrometer and 16-doxyl stearic acid as spin label to measure detoxifying activity of
albumin (DTE, %) in blood samples from the 91 (44 males and 47 females) kidney transplant recipients. 30/91 had the
kidney transplant AR. There were 9 males and 21 females with median age 39(23; 64) years. Median time on dialysis
was 63 (9; 168) months. Donor age was 45,5(20; 61) years. AR was proved by kidney biopsy in the most cases (24/30),
or suggested by strong clinical evidences (6/30). Regarding the Banff classification we found the following grades of
AR: borderline -4/24, 1A – 4/24, 1B – 6/24, 2A – 7/24, 2B-4/24. Control group included 61 patients without AR. There
were 35 males and 26 females with median age 40(21; 65) years old. Median dialysis duration was 28 (4; 168) months.
Median donor age was 42 (10; 58) years.

RESULTS: the median value of DTE was found as 45.95% (29.5-58.2) for patients with acute rejection versus 91%
(65.9-144.4) for patients without AR (p< 0,0001). The diagnostic sensitivity and specificity of new test were 80.0% and
82.5%, respectively, for differentiating non-rejection patients from recipients with AR. Cut-off value of DTE was 60%.
ROC-analysis showed AUC of 0.880.

CONCLUSIONS: ESR spectroscopy of serum albumin functionality is a sensitive and noninvasive method that clearly
demonstrates diagnostic utility in kidney transplant recipient with AR. This test also useful for monitoring of the po-
stoperative course through use of serial measurements starting from early postoperative period.
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A PRELIMINARY STUDY OF P-CRESOL ELIMINATION IN CHRONIC KIDNEY DISEASE PATIENTS

I. Ortega1, M. Garbiras2, F.J. Illana1, J.A. Herrero2, M.J. Torrejón 1, M. Arroyo1

1Hospital Clinico San Carlos, Clinical Laboratory Department
2Hospital Clinico San Carlos, Nephrology Department

BACKGROUND: p-Cresol is an uremic toxin related to progressive loss of renal function and cardiovascular morbility.
The elimination of p-cresol in serum of CKD patients must be performed by dialysis treatments, and the removal effi-
ciency depends principally on the p-cresol bounding to protein. Objective: Evaluate the p-cresol removal by different
dialysis systems in CKD patients.

METHODS: 104 patients (67 males and 37 females) were included in our study and the average age was 66 years old.
Three types of hemodialysis system were used: 48 patients in low-flow hemodialysis (LF-HD), 43 in high-flow hemo-
dialysis (HF-HD) and 13 in on line hemodialfiltration (HDF-OL). Pre and post-dialysis serum samples were collected in
each patient. p-Cresol level were measured by HPLC with UV detection (272nm). Serum albumin was measured in an
Olympus 2700 (Beckman Diagnostics) to correct p-cresol levels in relation to changes in volemia for dialysis treatment.
The elimination of p-cresol was calculated with the equation: [(Xpre-dialysis – Xpost-dialysis / Xpre-dialysis) x 100]. A
comparison between p-cresol means was performed for each type of dialysis system using t-Student.

RESULTS: The elimination of p-cresol is higher in HDF-OL (47%) than both LF-HD (39%) and HF-HD (38.5%) statistically
significant (p=0,008). p-Cresol elimination is more effective in patients with albumin serum levels lower than 3.5 g/
L (39% vs. 51% (p=0.007)), getting smaller p-Cresol levels post-dialysis (4.4 ppm vs. 2.1 ppm (p=0.001)). Also, there
are statistic significantly differences in p-cresol elimination and p-cresol levels in LF-HD depending albumin levels: p-
cresol pre-dialysis: 7.0 ppm vs. 2.9 ppm (p=0.007), p-cresol post-dialysis: 4.3 ppm vs 1.4 ppm (p=0.003) and p-cresol
elimination: 38% vs. 50% (p=0.017). Nevertheless in HF-HD and HDL-OL we didn´t find it (both p>0.05).

CONCLUSIONS: p-Cresol levels are closely related with serum albumin levels being significantly lower when the albumin
serum levels are lower than 3.5 g/L. In those cases, the elimination rate in p-cresol is also significant. HDF-OL is the
most efficient dialysis system to eliminate the p-cresol. Serum albumin levels are critical to allow a good elimination
rate of p-cresol in HF-HD and especially, in LF-HD.
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RELATION OF KLOTHO F352V POLYMORPHISM WITH 1,25 DIHYDROXYVITAMIN D3 LEVELS IN RENAL
TRANSPLANTATION PATIENTS

S. Ozdem1, V.T. Yılmaz2, G. Suleymanlar2, S.S. Ozdem3, R. Cetinkaya2, F. Ersoy2

1Akdeniz University Medical School, Department of Biochemistry Antalya, Turkey
2Akdeniz University Medical School, Department of Internal Medicine, Division of Nephrology, Antalya, Turkey
3Akdeniz University Medical School, Department of Pharmacology, Antalya, Turkey

BACKGROUND: Bone disorders such as osteoporosis and osteopenia are next to cardiovascular problems in frequency
among renal transplantation (RT) patients. Decreased 1,25 dihydroxyvitamin D3 (1,25D) levels might partly explain
bone loss observed in these patients. The Klotho gene (KL) was identified as an 'aging suppressor' in mice. Overexpres-
sion of KL extends lifespan and defective Klotho results in rapid aging and early death. Klotho serves as a co-recep-
tor for fibroblast growth factor 23 (FGF-23) and also has functions in vitamin D metabolism and phosphate/calcium
homeostasis. KL polymorphisms associated with a variety of phenotypes have been identified in several studies. Phe-
nylalanine to valine substitution at amino acid position 352 seemed to be important for KL function. In the present
study, we investigated KL F352V polymorphism and its relation with 1,25D levels in patients with RT.

METHODS: The study included 25 RT patients (8 female, 17 male, age: 40.5 ± 12.0 years) and 26 healthy control sub-
jects (14 female, 12 male, age: 45.0 ± 7.0 years) who were wild phenotypes (FF) in terms of KL F352V polymorphism.
Patients with (FV, n=11) and without (FF, n=14) a heterozygote polymorphism were determined with high resolution
DNA melting analysis of KL F352V polymorphism. There were no homozygous mutant patients. Serum 1,25D levels
were measured with RIA method.

RESULTS: RT patients with FV phenotype had significantly lower levels of 1,25D (17.58 ± 18.38 pg/mL) compared to both
patients with FF phenotype (44.91 ± 24.68 pg/mL, p=0.0055) and control subjects (28.24 ± 12.13 pg/mL, p=0.0073).
Level of 1,25D in FF phenotype RT patients was significantly (p=0.046) higher than control subjects.

CONCLUSIONS: Findings of the present study suggested that KL F352V polymorphism in renal RT patients might in-
crease expression of FGF-23 co-receptor, Klotho protein, and thus might decrease renal expression of 1α-hydroxylase
activity and/or might stimulate 24-hydroxylase activity. The resultant decrement in 1,25D levels may participate in
observed bone lose in these patients.
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THE COMPARISON BETWEEN CREATININE CLEARENCE AND MDRD & CKD-EPI FORMULA FOR ESTIMATING GLOMERULAR
FILTRATION RATE

S. Ozdemir1, G. Ozturk1, M.Y. Taslipinar1, Z. Yildiz1, Z. Ginis1, F. Ucar1, İ. Temel1, G. Erden1

1Department of Biochemistry, Diskapi Yildirim Beyazit Training and Research Hospital, Diskapi, Ankara, Turkey

BACKGROUND: Glomeruler Filtration Rate (GFR) is considered the best indicator of overall kidney function. Since GFR
is not practical for use in routine, its measurement depends on formula such as creatinine-based Modification of Diet
in Renal Disease (MDRD), extended Modification of Diet in Renal Disease (Ex-MDRD), Cockcroft and Gault (CG) and
Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI). The purpose of the study is to compare differences in
GFR approximations based on creatinine clearance test and MDRD & CKD-EPI formula, and then to find out correlations
between two results.

METHODS: Creatinine clearance values and simultaneously measured serum creatinine levels of 704 patients who pre-
sent in policlinics of Diskapi Yildirim Beyazit Training and Research Hospital were retrospectively evaluated. GFR is
estimated by using MDRD and CKD-EPI formulas obtained from these results and they are compared statistically with
creatinine clearance. ANOVA test was used to identify differences for each GFR and Spearman correlational analysis
was conducted to measure consistency between the formulas.

RESULTS: According to creatinine clearance formula of patients, average GFR values are measured as 73,28±1,35 mL/

min/1.73 m2 , and with MDRD equation as 65,38 ±1,14 mL/min/1.73 m2 and assessed with CKD-EPI as 68,32±1,55 mL/

min/1.73 m2. Creatinine clearance was found to have a positive correlation both with MDRD and CKD-EPI formulas (re-
spectively r=0,694, r=0,698, p<0,01). The statistical analysis show that creatinine clearance was significantly different
from MDRD and CKD-EPI levels (p<0.001).

CONCLUSIONS: GFR values obtained from creatinine clearance, MDRD and CKD-EPI were all different from each other
and there was a high positive correlation between these two formulas and creatinine clearance. As the measurement
of GFR by using MDRD and CKD-EPI equations is easy, simple, and economical enough to apply, it is believed that GFR
measurement with equations to estimate and follow renal functions would provide practical use for patients, clinicians,
and laboratory work.
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RENAL FUNCTION EVALUATION FOR CANCER PATIENTS: COMPARISON OF SERUM CYSTATIN C WITH ESTIMATED
GLOMERULAR FILTRATION RATE

C. Papandreou1, N. Benou1, N. Courtis1, E. Lykoka1, K. Piperaki1, N. Pringos2, A. Garoufali2, E. Poulaki1
1Athens General Oncological Hospital ''Agios Savvas" , Biochemistry Lab
2Athens General Oncological Hospital ''Agios Savvas" , Endocrinology Lab

BACKGROUND: Cancer patients undergoing chemotherapy are routinely monitored for their renal function, in order to
have the appropriate drug dose adjustment. In our hospital, the estimation of Glomerular Filtration Rate (GFR) is based
on the calculation of creatinine clearance (Crcl), using 24-hour urine collections. Since this method requires carefully
collected urine specimens and therefore is prone to great errors, in the current study, we explored the possibility to
replace it by creatinine or cystatin C-based equations for the estimation of GFR.

METHODS: We analysed 91 blood and urine samples from 78 patients with various types of neoplasms. Creatinine was
determined by a spectrophotometric method and cystatin C by a particle-enhanced turbidimetric immunoassay. For
GFR calculation, we have used three different equations, proposed by the Chronic Kidney Disease Epidemiology Colla-
boration, a creatinine-based equation (CKD-EPIcre), a cystatin C-based one (CKD-EPIcys) and a formula that combines
both creatinine and cystatin C (CKD-EPIcrecys)

RESULTS: The values of estimated GFR, calculated by all three formulations, as well as cystatin C serum concentration
showed similar correlation with Crcl, (Pearson correlation coefficients (r) ranging from 0,62 to 0,68, with no significant
difference (p<0,0001) between them). ROC analysis demonstrated that there was no statistically significant difference
in the diagnostic performance of cystatin C and equation- derived GFR, for the detection of Crcl values below 70 mL/

min.1,73m2 . At this decision point, serum creatinine exhibited the worst diagnostic efficiency (p<0,015), with AUC
0,744 , compared to 0,805, 0,822, 0,840 and 0,832 for CKD-EPIcre , CKD-EPIcys, CKD-EPIcrecys and cystatin C, respectively.

CONCLUSIONS: Serum cystatin C concentration is equivalent to equation-estimated GFR, as a marker for the early
detection of renal failure.
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THE CLINICAL IMPORTANCE OF CARDIAC TROPONIN I FROM HIGH-SENSITIVE ASSAY IN KOREAN ASYMPTOMATIC
PATIENTS WITH CHRONIC KIDNEY DISEASE

M. Park2, P. Park2, J. Ahn2, Y. Seo2, K. Kim2, J. Seo2, J. Ji-Hun2, M.J. Kim2, W. Jeong1

1Internal Medicine, Gachon University Gil Medical Center
2Laboratory Medicine, Gachon University Gil Medical Center

BACKGROUND: Patients with chronic kidney disease (CKD) have higher cardiovascular morbidity and mortality than
healthy population. High-sensitive cardiac troponin I (hsTnI) may contribute to the risk stratification of patients with
CKD for cardiovascular events. We investigated the cut-off level of hsTnI, the relationship between hsTnI and renal
function markers, and the prognostic value of hsTnI in patients with CKD.

METHODS: We enrolled 120 CKD patients and 137 reference population. Serum hsTnI was measured by using the com-
mercial Architect STAT High-sensitive troponin I assay. Serum cystatin C and creatinine by the modified Jaffe method
and the enzyme method were measured in CKD patients. The patients were classified to three groups using categories
by eGFR based on clinical guideline of KDIGO organization 2012. The Pearson’s correlation test and ANOVA analysis
were used where indicated. Event-free survival (EFS) and overall survival (OS) were assessed using the Kaplan-Meier
method and the log-rank test between patients with elevated hsTnI and those with non-elevated hsTnI.

RESULTS: With the exception of two outliers, hsTnI of 99th percentile value in 135 reference population was 10.5 pg/
ml (median of 3.1 pg/ml, range of 1.2-10.6 pg/ml) and was significantly higher in CKD patients (median of 7.1 pg/ml,
range of 2.3-120.4 pg/ml) than the reference population (p <0.001). There was a positive correlation between hsTnI and
serum creatinine by the modified Jaffe method (CrJ) (r2 =0.385, p <0.001), creatinine by the enzymatic method (CrE)
(r2 =0.324, p <0.001), and cystatin C (r2 =0.271, p =0.003). However, there was no statistically significant correlation
between hsTnI and eGFR by CrJ (r2 =-0.171, p =0.061), CrE (r2 =-0.166, p =0.070), and cystatin C (r2 =-0.162, p =0.077).
There was also no significant difference in hsTnI among groups based on eGFR categories by CrJ (p =0.085), CrE (p
=0.114), and cystatin C (p =0.284). Patients with elevated hsTnI showed significantly shorter EFS and OS than patients
with non-elevated hsTnI (p <0.001 and p =0.014, respectively).

CONCLUSIONS: The hsTnI was higher in CKD patients than the reference population. The relationship between hsTnI
and renal function markers remains unclear. Elevated hsTnI had a prognostic value for predicting cardiovascular events
and survival.
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ESTIMATED GLOMERULAR RATE AND CREATININ CLEARANCE-COMPARISON

M. Perovic1

1General Hospital Vrbas, Serbia, Europe

BACKGROUND: The most sensitive chemical method of assessing renal function is creatinine clearance test.The test
requires the complete collection of urine formed in an accurately recorded period of time and quantitation of creatinine
concentration in both serum and urine.Any error in the specimen collection incomplete urine voiding, incorrect timing,
loss of some specimen,etc may be the problem in the determinations of creatinine clearance.

METHODS: As serum creatinine determinations are faster and easier than creatinine clearance procedure, a single de-
termination of serum creatinine may be used together with the patient's body weight,age and gender to arrive at
an estimate of creatinine clearance. Creatinine was determined by Jaffe method on automatic analyzator Olymus AU
480 .The aim of this study was to compare the results of determination of standard creatinine clearance and estimated
glomerular function used serum creatinine concentrations in 75 patients.

RESULTS: The comparation of the results between two methods yielded the following regression parameters: y= 0.916x
+ 2.665; r=0.972; Syx=7.330 ml /min.

CONCLUSIONS: On the basis of these findings, serum creatinine concentration offers an adequate alternative to stan-
dard creatinine clearance and could be of practical importance.
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SERUM IMMUNOGLOBULIN FREE LIGHT CHAIN IN PATIENS WITH PLASMA CELL DYSCRASIAS

G. Previtali1, A. Lazzaro2, M. Amadei1, M. Donati1, M. Frasanni1
1Patologia Clinica AUSL PR, Parma, Italy
2U.O. Hematology AUSL PC, Piacenza, Italy

BACKGROUND: The plasma cell dyscrasias are often complicated by various forms of kidney diseases (1,2). The damage
depends on the type of plasma cell dyscrasias and monoclonal protein produced.

METHODS and RESULTS: The immunoglobulin free light chains (FLC) are the mediator of nephropathy. The characteri-
stics of FLC influence the renal excretion that is greater for k chains in comparison to λ with a ratio k / λ which varies in
normal conditions from 0.26 to 1.65. With this work we want to determine if patients with a ratio k / λ outside the refe-
rence values had also an impaired renal function. Fourteen patients were evaluated: 10 females and 4 males of average
age 65 years (51-81), from OU Haematology and Transplant Center of Piacenza, with different plasma cell dyscrasias
well –typed as follows: 5 Multiple Myeloma (MM) IgG -k, 1 MM IgG - λ , 1 MM IgA -k, 1 MM IgA - λ, 1 Light Chain Multiple
Myeloma (LCMM) k, 1LCMM - λ, 1 AL Amyloidosis-k and MGUS IgA-k. The Cystatin C (Cys C) and FLC were determined
by nephelometry on the instrument Immage 800 Beckman-Coulter, respectively, using the kit Dako Cys C and Freelite
( Binding Site Ltd. Birmingham, UK). Creatinine was determined by Jaffe method on Olympus 5800 (Beckman-Coulter).
Four patients, two of them treated with carfilzomib, had a complete remission of the disease and showed a normal
ratio k / λ and preserved renal function. Four patients had an impaired ratio k / λ and high values of creatinine and Cys
C with a renal insufficiency (RI) stage 3-4. Three patients had a impaired ratio k / λ and normal values of creatinine and
Cys C: a patient with MM IgG - λ was not responding to therapy , one had a MGUS IgA in evolution and the third with
LCMM k had an allogenic transplantation. The altered values of the ratio k / λ probably reflects the trend of the disease
in patients who maintain a normal renal activity. Three patients had an impaired ratio k / λ and conflicting creatinine
and Cys C values. The Cys C is an earlier indicator of renal damage than creatinine and this explains the discrepancy
of the two values.

CONCLUSIONS: In conclusion the determination of FLC (ratio k / λ) and Cys C is able to highlight early renal damage
giving the clinician an important aid in the treatment of the nephrology patient.
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INCONSISTENCIES IN CYSTATIN C AND CREATININE BASED ASSESSMENT OF GLOMERULAR FILTRATION RATE IN
PROBANDS WITHOUT CLINICALLY MANIFEST KIDNEY DISEASE

O. Rácz3, A. Kováčová4, E. Ďurovcová4, P. Jarčuška1, M. Mareková2, B. Hubková2

11st Clinic of Internal Medicine, Faculty of Medicine, Šafárik University, Košice, Slovakia
2Institute of Medical and Clinical Chemistry, Faculty of Medicine, Šafárik University, Košice, Slovakia
3Institute of Pathological Physiology, Medical Faculty, P.J. Šafárik University Košice, Slovakia and Faculty of Health Sciences,
Miskolc University, Hungary
4Labmed Ltd., Medirex Group, Košice, Slovakia

BACKGROUND: The aim of study was the comparison of creatinine and cystatin C based assessment of glomerular fil-
tration rate (CRGF; CCGF) in two groups of probands without clinically manifest kidney disease. The study was carried
out as a part of the HEPA-META project, mapping the prevalence of different health problems in population of segre-
gated Roma settlements. Probands of the majority population comprised the control group.

METHODS: The study involved 833 probands aged 18 – 55 years (33,8±9,2) and divided into 4 groups: 158 men and 294
women of Roma ethnicity (RM; RW); 181 men and 206 women of majority population (MM, MW). Serum creatinine was
measured by Jaffe method with compensation and serum cystatin C by immunoturbidimetric method (both ERBA-La-
chema). CRGF was calculated according to the CKD-EPI formula and CCGF according to the “Stevens 2” formula. Both
formulas use correction factors for age and sex and the CKD-EPI formula also for low levels of serum creatinine.

RESULTS: CRGF values were significantly lower than CCGF in all groups. (The first entry is CRGF and the second is
CCGF). RM: 101,0±14.8 vs 145,3±30,8; RW: 94,7±14,5 vs 152,5±52,1; MM: 102,2±13,1 vs 150,4±48,4; MW: 90,6±11.8 vs
164,4±57,9 ml/min. The overall difference was 57,2 ml/min with wide range of standard deviation (48,6 ml/min). Ac-
cording the analysis of differences in the pooled data there were 281 cases with CRGF < 90 ml/min (33,7%) as compared
with only 53 CCGF < 90 ml/min (6,4%). Agreement between decreased CRGF and CCGF was only in 34 cases (64,1 % of
cases with decreased CCGF).

CONCLUSIONS: Although all presently used equations for CRGF and CCGF assessment are validated against standard
methods of filtration rate measurement, the validity of the correction factors is restricted to the distribution of values
in the populations involving probands with manifest kidney disease. The results of our study were not validated against
any standard method of filtration measurement and the occurence of nondiagnosed kidney disease could not be ruled
out. Despite these apparent flaws the huge differences found between CRGF and CCGF in our study are calling for at-
tention to the problem of filtration assessment accuracy in general practice, which should be solved by further studies.
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IS GLOMERULAR FILTRATION RATE ESTIMATION IN DIABETES INFLUENCED BY CREATININE METHODOLOGY?

V. Radišić Biljak1, S. Božičević1, S. Ljubić2, M. Prašek2, M. Vučić Lovrenčić1

1Merkur University Hospital, University Department of Medical Biochemistry and Laboratory Medicine
2Merkur University Hospital, Vuk Vrhovac University Clinic

BACKGROUND: Recent evidence suggest that CKD-EPI-equation might be the most accurate tool for estimating glo-
merular filtration rate (eGFR) in routine evaluation and staging of chronic kidney disease (CKD) in diabetic patients.
Analytical performance and specificity of serum creatinine assay are critical determinants of eGFR accuracy. The aim
of this study was to evaluate possible influence of creatinine methodology on the performance of CKD-EPI-calculated
eGFR for CKD evaluation and staging in diabetic patients..

METHODS: Serum creatinine was measured by both IDMS-traceable compensated Jaffe and enzymatic procedure with
intra-assay imprecision (CV) of 1,43% and 1,39%, respectively. Assay-specific GFR was estimated by the 4-variable
CKD-EPI equation using respective creatinine values, and their agreement regarding clinical CKD staging evaluated by
kappa-analysis.

RESULTS: A total of 391 diabetic patients [M/F: 181/210; age range 18-88 (median 64 years), plasma glucose range
2,3-26,3 (median 9,2 mmol/L), all Caucasians] were included in this study. Passing-Bablok regression analysis revealed
a small, but significant constant difference between the assays (y=2,6667+0,9744x) across a wide range of creatinine
values (35-522 µmol/L). CKD-EPI-eGFR values, ranging from 9-136 ml/min/1,73m2, showed an insignificant difference
depending on creatinine assay used for eGFR calculation (y=1,000+1,000x). Linear regression analysis identified plasma
glucose as significant determinant of bias between eGFR values calculated using compensated Jaffe and enzymatic
creatinine values in all patients (P<0,02), which became more pronounced in a subgroup of patients with poor glycaemic
control [HbA1C>8,0% (63,9 mmol/mol), N=115, P<0,001], Inter-rater agreement analysis showed excellent agreement
(weighted kappa=0,909) between the creatinine-specific-eGFRs when classifying subjects into CKD-stages.

CONCLUSIONS: Results obtained from this cross-sectional study could not demonstrate any significant influence of
creatinine methodology on clinical outcomes, assessed by eGFR-based CKD staging in diabetic patients. Compensated
Jaffe alkaline picrate procedure may introduce only a minor variation of kidney function assessment in patients with
poor glycaemic control and very early stages of CKD.
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12 H VERSUS 24 H CREATININE CLEARANCE IN ADULTS – A COMPARATIVE STUDY

S. Ray (Pal)1

1AMRI Hospital, Salt Lake, India

BACKGROUND: Creatinine Clearance (CrCl) is the most common marker to evaluate Glomerular Filtration Rate. It is used
as a surrogate marker of renal function as well as to optimize dose for few drugs that are eliminated or metabolized by
the kidneys. Traditional method for determination of CrCl requires 24 h collection of patient’s urine and thus involves
24 h patient confinement and eventual delay in treatment due to increased turn-around time of test reports. Our aim
was to evaluate and compare between 24 h and 12 h CrCL and assess whether 12 h CrCl could suitably replace its 24
h counter-part.

METHODS: Total 311 adults (male and female) collected the urine for 24 hours into two bottles: First 12 h in the day
and Second 12 h in the night. Serum creatinine samples were collected thrice from each patient: First at the time of
starting of collection, second sample after completion of first 12 h and the last one at the time of completion of 24 h
collection to ensure a steady-state of renal function. CrCl was calculated and the values were also compared with that of
Cockroft-Gault, Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) and Modification of Diet in Renal Disease
(MDRD) calculations. Subjects were all adults; inclusion criterion was based on stable renal function. Statistical analyses
were done using student’s t-test, regression analysis and Bartlett tests. Multiple regression analysis was performed to
study the dependence of 24h CrCl on the first and second 12 h CrCl taken together.

RESULTS: High correlation was observed between the CrCl calculated from the day, night and 24 h urine collections and
this was found to be statistically significant.

CONCLUSIONS: All comparisons of 12 h (day and night) and 24 h CrCl show excellent correlation. This makes collection
of urine much easier for the patients. In summary, 12 h CrCl is as good as the standard 24h one to assess renal function
and it allows early detection of patient’s renal condition and also helps in drug dose determination.
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ACUTE KIDNEY INJURY AFTER CARDIAC SURGERY IN ELDERLY PATIENTS: PERFORMANCE OF PLASMATIC NGAL
VARIATIONS

E. Sacchetto2, F. Lissonde3, D. Ali2, A. Reignier2, J. Orsonneau2, D. Le Carrer2, O. Delaroche2, J. Hardouin1, B. Rozec3, E.

Bigot-Corbel2
1Biostatistiques, Pharmacoépidémiologie et Mesures Subjectives en Santé, Université de Nantes, UFR des Sciences
Pharmaceutiques et Biologiques, 9 rue Bias, 44035 Nantes, France
2Laboratoire de Biochimie, Hôpital G et R Laënnec, CHU de Nantes, Bd Jacques Monod, 44800 Saint-Herblain, France
3Service d’Anesthesie-Réanimation, Hôpital G et R Laënnec, CHU de Nantes, Bd Jacques Monod, 44800 Saint-Herblain,
France

BACKGROUND: Acute kidney injury (AKI) is highly prevalent after bypass cardiac surgery, especially in elderly patients.
In these one, usual biomarkers are not enough reliable for monitoring kidney function. Recent studies showed that
neutrophil gelatinase associated lipocalin (NGAL) and Cystatin C may be useful for earlier detection of AKI.

METHODS: The study was performed on 26 patients older than 75 years, planned for elective aortic valvular replace-
ment. Exclusion criteria were DFG <50 mL/min/1.73 m² according to MDRD formula or associated surgery like coronary
artery bypass graft surgery. We measured plasma and urinary levels of NGAL, cystatin C and creatinine before (T0)
at the end (T1), 6 hours (T2), 24 hours (T3) and 48 (T4) hours after surgery. We analyzed and compared the results
according in the occurrence of AKI.

RESULTS: The mean age of patients studied (11 male and 15 female) was 80.9 ± 3.6. Based on AKIN criteria, 13 patients
developed AKI without necessity of extrarenal epuration. There was no difference in term of age, body mass index,
left ventricular ejection fraction and number of cardiovascular risk factors at enrollment between the groups with or
without AKI (p> 0.05). The mean values of NGAL (ng/mL) were in the AKI-group: 98, 240, 200, 208, 228 and in the
non AKI-group, 118, 225, 175, 198 and 153 respectively at T0, T1, T2, T3 and T4. It is interesting to note that NGAL
absolute values were not different in the two groups but there was a significantly higher variation of NGAL in the AKI-
group (p = 0.045 between T0 and T4). NGAL variations were significantly higher than creatininemia variation in AKI
group immediately at the end of the bypass (p =0.0015 between T0 and T1, p = 0.0015 between T0 and T2, p= 0.0088
between T0 and T3, p = 0.0088 between T0 and T4). No significant variations of Cystatin C were observed between
the two groups.

CONCLUSIONS: In this study, most important than absolute value of plasmatic NGAL, and as creatinine criteria used
in AKIN classification, it seems that the extent of NGAL increase over baseline is most powerful. For elderly patients
biomarkers of AKI are essential in follow up of development of AKI after cardiac surgery. NGAL plasmatic seems to be
an interesting and promising approach.
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VITAMIN D STATUS IN CHILDREN WITH IDIOPATHIC NEPHROTIC SYNDROME-OUR RESULTS

V. Botzova2, P. Jordanova-Laleva1, L. Nikolov2, C. Petrova2, S. Elkina2, A. Sabri2, N. Balgaranov2, G. Petrova2

1University Hospital, Department of Clinical Laboratory, Pleven, Bulgaria
2University Hospital, Department of Pediatrics, Pleven, Bulgaria

BACKGROUND: Vitamin D (Vit.D) is a fat- soluble hormone which plays a significant role in the bone and muscle de-
velopment and function. The children with chronic diseases are at increased risk of vit.D deficiency. The long- term
treatment with corticosteroids, poor dietary intake, urinary loss of vit.D – binding protein may cause vit.D deficiency
in children with idiopathic nephrotic syndrome (NS). The 25(OH)D serum concentration is used to assess endogenous
vit.D status. The aim of the study was to determine and analyzed the vit.D status in children with NS during episodes
of relapse or remission.

METHODS: We report observation in 17 children- 5 girls and 12 boys (age 9,5 ±2,4yr) with idiopathic NS and normal

renal function (GFR≥80ml/min/1,73m2). Serum levels of 25(OH)D, PTH, albumin, calcium, phosphate and alkaline pho-
sphatase were assayed.

RESULTS: Severe vit.D deficiency (level 9,21±1,81nmol/l) was found in four children (24%), who were in relapse and
receiving steroid therapy. In four children (24%) in remission, but still receiving steroid therapy, vit.D insufficiency
(level 40,74±20,12nmol/l) was established. Nine of the children (52%) in remission and free of steroid therapy had
normal vit.D levels (60,45±18,43nmol/l).The serum levels of 25(OH)D in children with NS and vit.D deficiency showed a
direct and significant (p<0,001) relationship with the levels of serum albumin and an inverse and significant (p<0,001)
relationship with PTH levels.

CONCLUSIONS: In our patients we found changes in serum level of 25(OH)D during episodes of relapse and remission
with ongoing corticosteroid therapy. The serum level of 25(OH)D in children with NS, should be checked continuously.
Vit.D supplementation is required in conditions with insufficiency or deficiency in order to prevent bone damage.
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PREDICTING GLOMERULAR FILTRATION RATE (GFR) IN ELDERLY PATIENTS: EVALUATION OF THE DIFFERENT
EQUATIONS

E. Sacchetto2, B. Rozec3, A. Reignier2, D. Ali2, J. Orsonneau2, D. Le Carrer2, O. Delaroche2, J. Hardouin1, E. Bigot-Corbel2
1Biostatistiques, Pharmacoépidémiologie et Mesures Subjectives en Santé, Université de Nantes, UFR des Sciences
Pharmaceutiques et Biologiques, 9 rue Bias, 44035 Nantes, France
2Laboratoire de Biochimie, Hôpital G et R Laënnec, CHU de Nantes, Bd Jacques Monod, 44800 Saint-Herblain, France
3Service d’Anesthesie-Réanimation, Hôpital G et R Laënnec, CHU de Nantes, Bd Jacques Monod, 44800 Saint-Herblain,
France

BACKGROUND: Various glomerular filtration rate (GFR) equations are used to evaluate kidney function. They are based
either on creatininemia (Cre): Cockcroft-Gault (CG) equation, MDRD equation, CKD-EPI Cre equation; or on plasmatic
Cystatin C (CysC) measurement: Cys C GFR, CKD-EPI CysC equation or combining Cre and CysC: CKD-EPI Cre-CysC equa-
tion. The aim of this study was to compare GFR according to equations in a cohort of elderly patients.

METHODS: Plasmatic Cre and CysC were measured onto Roche Cobas 6000 analyzer using dedicated reagents (creati-
ninase for Cre and Particle-enhanced turbidimetric immunoassay for CysC) for 26 patients (15 female, 11 male) older
than 75 years (80.9±3.6). We compared the concordance between GFR obtained by the different equations.

RESULTS: The mean value of Cre was 67.5±17.57 µmol/L (min 37 - max 118) and the mean value of CysC was 1.16
mg/L±0.26 (min 0.63 - max 1.76). The mean value of calculated GFR in mL/min/1.73m²) was 71.02±18.40 using CG
formula, 88.85±23.57 using MDRD equation, 78.23±12.63 using CKD-EPI equation, 73.87±32.01 using Cys GFR formula,
59.82±17.05 using CKD EPI CysC equation and 69.5±16.12 using CKD-EPI Cre-CysC equation. Correlations of GFR are
better using formula based from creatinine determination, r = 0.91 between MDRD and CKD-EPI, r = 0.61 between CKD-
EPI and CG, r = 0.52 between MDRD and CG, than between CG and formula using CysC: r = 0.21 between CG and DFG
CysC, r = 0.35 between CKD EPI CysC and CG, r= 0.45 between CKD-EPI Cre-CysC and CG. Compared to GFR obtained with
MDRD except for CG, all the coefficient of correlation are > 0.8. We also observed significant differences (Wilcoxon-test)
between GFR obtained by CG and CKD-EPI, CG and MDRD, MDRD and CKD-EPI Cre-CysC. According to KDIGO criteria, 13
patients were differently classed, 11 shifting from stage 2 (GFR > 60) to stage 3 (GFR < 60) and 2 shifting from stage
1 (GFR>90) to stage 3.

CONCLUSIONS: The different equations are not validated in elderly population. In this study we show that compared
to MDRD, all the formula underestimate the GFR, and compared to CKD-EPI, all the equations using CysC and also CG
underestimate the GFR. In order to help physician for monitoring kidney function the CKD-EPI Cre-CysC may be an
acceptable compromise.
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HLA POLYMORPHISMS IN TUNISIAN PATIENTS WITH CHRONIC GLOMERULONEPHRITIS-ASSOCIATED END-STAGE
RENAL DISEASE

K. Sakly4, M. Maatouk4, S. Seri2, I. Bannour2, M. Hammouda1, S. Aloui1, F. Haouala1, H. Skhiri1, M. Fadli3, M. El May1, N.

Sakly2

1Department of Nephrology, University Hospital F.B., Monastir, Tunisa
2Laboratory of Immunology, University Hospital F.B., Monastir, Tunisa
3Lagitre Laboratory, One Lambda, Milano, Italy
4Research unit 03-UR/07/02, University of Monastir, Faculty of Pharmacy, Monastir, Tunisia

BACKGROUND: The prevalence of end stage renal disease (ESRD) is increasing considerably worldwide. Among the
primary diseases leading to ESRD, chronic glomerulonephritis (CGN) is the most common cause. The aim of the present
study is to investigate associations between HLA class I and II polymorphisms and CGN-associated end-stage renal
disease in Tunisian patients.

METHODS: Thirty three unrelated Tunisian patients with CGN-associated ERSD (sex ratio 2; mean age: 32.3 ±13 years;
range: 19-83 years) and 150 healthy unrelated subjects (HC) (sex ratio 1; mean age: 36.42 ±11.8 years; range: 20-59
years) were enrolled into this study. Class I HLA-A, -B typing was performed by a microlymphocytotoxicity assay, whi-
le class II HLA-DRB1, -DQB1 typing was performed by PCR-SSP. The data were analyzed with the Arlequin software.
Comparison was performed using Chi² test.

RESULTS: For HLA-class I antigens, our study showed that only HLA-B41 was significantly more frequent in patients
with CGN than in HC (12.12% versus 2.33%, p=0.0002; OR =5.77 [95% CI: 2.01–16.53]). For HLA-class II alleles, the
frequency of HLA-DRB1*14 was significantly higher in patients with CGN than in HC (7.57% versus 1.33%, p=0.003;
OR = 6.07 [95% CI: 1.58 – 23.26]). The main HLA two-loci haplotypes associated with CGN-associated ERSD are A24-
B15 (p=0.013), A3-B41 (p=0.027), A66-B41 (p=0.002) and DRB1*14-DQB1*03 (p=0.002). The main HLA extended-loci
haplotypes associated with CGN-associated ERSD are HLA-A1-B37-DRB1*11-DQB1*03 (p=0.027), A1-B41 DRB1*013-
DQB1*03 (p=0.027) and A1-B42-DRB1*03-DQB1*06 (p=0.002).

CONCLUSIONS: Our study showed several associations between HLA polymorphisms and CGN-associated ERSD in Tu-
nisian patients. Such results may help to answer crucial questions regarding the susceptibility to this disease.
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CORRELATION BETWEEN CREATININE CLEARANCE AND MDRD-4 FORMULA IN RENAL TRANSPLANT PATIENTS

A.I. Sánchez Bermúdez1, L. Albert Botella1, X. Gabaldó Barrios1, M. Calzada González1, M.C. Ramirez Ruiz1, J.C. Del Rey

Jimenez1, M.D. Sarabia Meseguer1

1Clinical University Hospital Virgen de la Arrixaca

BACKGROUND: Creatinine clearance (CrCl) calculated from serum creatinine and creatinine in 24 hours urine is the me-
thod mostly used as a measure of Glomerular filtration rate (GFR). However, it has a number of important limitations.
There are other methods for estimating glomerular filtration rate, including the MDRD-4 formula, which estimate GFR
from serum creatinine concentration, and some demographic and anthropometric variables (age, sex and ethnicity),
obviating the need to collect 24-hours urine. Owing to constant assessment of renal function in renal transplant pa-
tients, we performed this study in order to contemplate the possibility of avoiding the collection of 24-hours urine and
monitoring of renal function with blood creatinine test and fresh urine.

METHODS: Were included in the study 220 renal transplant patients at different stages of evolution. The measured
parameters in fresh urine were creatinine, proteins and ions. With this dates, protein/creatinine ratio was calculated.
Similarly, creatinine clearance was calculated from serum creatinine and creatinine in 24 hours urine. GFR was obtained
by the MDRD-4 formula based on serum creatinine level and sex, age and race.

RESULTS: Both renal clearance as the MDRD-4 showed normal distribution of the data, while the protein/creatinine
ratio and protein in 24-hours urine, did not. Statistical analysis revealed a good correlation between clearance and
MDRD-4 [Pearson correlation coefficient to 0.62(p<0.001)]. However, no significant correlations were obtained when
the protein /creatinine ratio and the proteins in 24 hours urine were compared.

CONCLUSIONS: Due to the good correlation obtained between the determination of creatinine clearance and estimated
glomerular filtration rate by the MDRD formula, we could avoid the collection of 24 hours urine in this group of patients.
Due to correlation between the protein/creatinine ratio and determination of protein 24 hours urine has not been
significant, and that the need to monitor protein excretion in renal transplant patients, collecting 24-hour urine is still
needed to good monitoring of renal function.
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UTILITY OF THE FIRST MORNING URINE IN THE EVALUATION OF RENAL CALCULI RISK FACTORS

C. Servetto1, E. Bidegain1, B. Varela 1
1Facultad de Química

BACKGROUND: Analysis for Calcium (Ca), Magnesium (Mg), Phosphorus (P), Uric Acid (Uric), Sodium (Na), Potassium
(K) and Creatinine (Cr) in 24-hour (24-h) urine collection is often needed for the differential diagnosis of patients with
renal calculi. The aim of this study is to evaluate whether the clinical utility of the first morning urine correlates with
24-h urine samples in patients with history of renal calculi.

METHODS: 24-h urine collections and first morning urine samples were obtained from 60 patients with history of renal
calculi from a nephrology clinic. Cr and the following renal calculi risk factors (Ca, P, Mg, Uric, Na, K) were analyzed
by standardized methods. In a previous study with 116 patients with normal renal function, a regression analysis was
performed to predict correlations between each risk factor (unit/24h) vs. (unit/g Cr) in 24-h urine samples. Abnormal
or normal values of each risk factor in the 24-h samples (unit/g Cr) were identified according to the published upper
and low normal limits. With the equations mentioned above the following cutoff values were estimated: 229 mg/g Ca,
866 mg/g P, 530 mg/g Uric, 57 mg/g Mg, 49 mmol/g K and 164 mmol/g Na. Correlation coefficients in samples 24-h
urine vs first morning urine were determined by regression analysis. Mean values were compared by the paired T test.

RESULTS: No significant difference was found in urinary Ca, Uric, Na, K or P between a single 24-h urine sample and
the first morning urine (α<0.01). High positive correlations were found between the first morning urine and the 24-
h samples for Ca, Uric, Mg and K (r>0.71), P (r= 0.61) and Na (r=0.40). For the first morning urine samples, the cutoff
values calculated from the regression equations were: 252 mg/g Ca, 994 mg/g P, 511 mg/g Uric, 57 mg/g Mg, 38 mmol/
g K and 162 mmoL/g Na. Among the patients with history of renal calculi, the number of misdiagnoses using the first
morning urine instead of the 24-h sample were 6/55 hyperpotassiuria, 8/55 hypernatremia, 3/60 hypercalciuria,

CONCLUSIONS: First morning urine could be suitable for screening renal calculi risk factors with a proper cutoff values
selection to minimize the number of misdiagnoses.
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AUTOMATED URINALYSIS IN THE CLINICAL PRACTICE

M. Sikirica1, A. Radeljak1, Z. Flegar-Mestric1

1Merkur University Hospital, Zagreb, Croatia

BACKGROUND: To present a fully automated system for urinalysis capable of producing comprehensive reports as
valuable tools in renal and urinary tract diseases.

METHODS: Freshly collected urine samples sent to the laboratory of the Merkur University Hospital, were analysed on
LabUMat automated urine strip reader and UriSed automated microscopic analyser by cuvette based microscopy (CBM)
technology (77 Elektronika Kft, Budapest, Hungary). The instrument fills native urine into a cuvette. After centrifuga-
tion, the cuvette is forwareded to the microscope table where a built-in camera takes digital images, performing au-
tomatic focusing at different positions and saving a well-focused image of each field, and evaluates the images auto-
matically by Auto Image Evaluation Module (AIEM). Positive or crowded samples, doubtful particles were reevaluated
with manual microscopy by the European Urinalysis Group Guidelines.

RESULTS: The results obtained demonstrate good particle recognition. Less common and more complex elements as
different casts, renal tubular epithelial cells can be recognized by the experienced microscopist.The finding of renal
tubular epithelial cells indicates a renal tubular damage. Erythrocytes and their morphology help in distinguishing glo-
merular from non-glomerular kidney disease. Macrophages, decoy cells,yeasts can be found in BK nephropathy.Large
number of granulocytes with or without bacteria (nitrite +/-) confirm urinary tract infection; various crystals are seen
in patients with urinary stones.

CONCLUSIONS: The analyzer with the assistance of a well-educated microscopist is able to recognize the elements of
urine sediment and combined with the automated urine strip reader provides standardized procedures, reduces ana-
lysis time and speeds up process of delivering results. However, it must be noted that automated microscopy cannot
replace standardized procedure manual microscopy as "gold standard". Department of Medical Biochemistry and La-
boratory Medicine, "Merkur", Zagreb, Croatia, is accredited according to EN ISO 15189; 2007th which is fully established
quality management system. These standardized methods provide the assessment of own work as well as inter-labo-
ratory comparisons on the national and international level.
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CORRELATION BETWEEN THE PARATHYROID HORMONE AND THE BIOCHEMICAL AND DEMOGRAPHIC DATA IN
HEMODIALYSIS PATIENTS

M. Spasovska3, T. Kadifkova Panovska1, S. Mena2, L. Klashninovska2, N. Taleska2

1Faculty of Pharmacy, Ss. Cyril and Methodius University, Skopje, R. Macedonia
2Institute of Nephrology, Struga, R.Macedonia
3P.H.U. “Prima”- Ohrid, R. Macedonia

BACKGROUND: Renal osteodystrophy is a broad term used to describe the pathological features of bones associated
with renal insufficiency. Renal insufficiency and its treatment with hemodialysis and peritoneal dialysis results in chan-
ging the concentrations of calcium, phosphate, parathyroid hormone (PTH) and bone metabolism.

METHODS: The serum concentration of PTH was measured using two-step sandwich immunoassay on automated im-
munoanalyser. Based on the results, the patients were divided into two groups: first group N1 with PTH above 300 pg/
ml and second group N2 with PTH below 300 pg/ml. The values of calcium, phosphorus and alkaline phosphatase (ALP)
were measured by colorimetric method of automatic clinical analyzer.

RESULTS: According to the Pearson correlation coefficient (r), in patients from the N1 group (PTH> 300 pg/ml) there is
no significant correlation between the PTH and the patients’ age, years on dialysis, calcium and phosphate. In terms
of clinical biochemistry, this means that these parameters can be linked to the PTH value in these patients. However,
between PTH and ALP there is a very strong positive correlation, i.e. r = 0,78. In terms of clinical biochemistry, such
correlation indicates that the increase of PTH leads to an increase of the ALP value. In accordance with Pearson coef-
ficient of correlation in patients from the N2 group (PTH < 300 pg/ml) there is no significant correlation and thus no
association of the PTH value with the patients’ age, as well as with the values of calcium, phosphate and ALP. The only
positive correlation (r = 0,43) has been established between PTH <300 pg/ml and the years spent on dialysis. From
clinical biochemistry point of view within the N2 group the increase of years on dialysis is associated with an increase
of the PTH value.

CONCLUSIONS: The positive correlation between PTH and ALP has great applicability in diagnosing secondary hyperpa-
rathyroidism, which can be confirmed either with the value of ALP or the value of PTH. The positive correlation between
the PTH and the years spent on dialysis explains the progression of the disease as the time spent on dialysis increases.
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EVALUATION OF BETA2-MICROGLOBULIN INTERMEDIATE IN SERUM BY CAPILLARY ELECTROPHORESIS WITH
HEMODIALYSIS MEMBRANES

Y. Uji1, Y. Motomiya3, K. Ichikawa2, F. Tomoda2

1Department of Medical Technology and Sciences, School of Health Sciences at Fukuoka, International University of Health
and Welfare, Fukuoka, Japan
2Department of Second Internal Medicine, Toyama University Hospital, Toyama, Japan
3Suiyukai Clinic, Nara, Japan

BACKGROUND: The beta 2 microglobulin (B2 m) conformer has been proven to be an amyloidogenic intermediate B2
m (I-B2m) using capillary electrophoresis (CE) in several studies. We also previously identified an I-B2m which is an
amyloidogenic B2m variant using CE and reported hemodialysis (HD) associated variations in serum concentrations
(Y.Uji,et al.Nephron Clin Pract 2009;111:c173-81).This study, we have evaluated serum B2m[native B2m(N-B2m) and
I-B2m]concentration in hemodialysis patients with differences of dialysis membrane by CE.

METHODS: Hemodialysis patients serum were collected at the initial point (pre -HD) and the finish point (post-HD). The
dialysis membrane of polysulfone (PS, containing 15% of SO2 ) in 21 patients and polyethersulfone (PES, containing
26% of SO2) in 12. Serum samples were obtained from Suiyukai Clinic and Toyama University Hospital after receiving
patients had given their informed consent for this study. Before the CE analysis, serum samples were centrifuged for
30 min at 2,500 g using a Sartorius Ultrafilter Centrisart I (Sartorius) to exclude proteins over 20,000 Da in the sample.
All experiments performed on a P/ACE 2100 CE system (Beckman Coulter).

RESULTS: Removal ratio of low molecular substances (urea nitrogen, creatinine, uric acid, inorganic phosphorus) and

acid-base balance (pH, pO2, pCO2, HCO3
-) were not significant differences between pre- and post-HD with PS and PES

membrane, respectively (data not shown). Similarly, removal ratio of total B2m (T-B2m) and N-B2m were showed not
significant difference (75 ±2 % for PS membrane, 73±2 % for PES membrane). On the other hand, removal ratio of I-
B2m concentration showed significant difference (25 ±14% for PS membrane, 58±4 % for PES membrane) (p<0.01). 

CONCLUSIONS: The proposed study suggested that removal ability for amyloidogenic I-B2m depend on SO2 ratio of
membrane.
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DETERMINATION OF SOME ADHESION MOLECULES IN PATIENTS WITH DIABETIC NEPHROPATHY

S. Uzeli3, E. Avcı1, E. Çakır2, H. Yaman2

1Faculty of Science and Arts, Department of Molecular Biology and Genetic, Hitit University, Çorum, Turkey
2Gülhane Military Medical Academy (GATA), Department of Medical Biochemistry, Ankara, Turkey
3Institute of Science, Department of Biology, Hitit University, Çorum, Turkey

BACKGROUND: Diabetic nephropathy is one of the most important microvascular complications of diabetes mellitus,
and forms the most important reason of kidney failure. Together with the kidney failure a lot of situations emerge,
which would affect the metabolism in a negative way. One of situations which affect the metabolism in a negative
way in patients with diabetic nephropathy are changes observed at adhesion molecule levels. Adhesion molecules take
duty in directing the cells to tissues specifically, knowing each others, and in arranging functions such as embryonic
cell growth, cell differentiation and inflammation etc. Intercellular adhesion molecule-1(ICAM-1) is a cell surface gly-
coprotein expressed on endothelial cells and leukocytes in the immune system. P-selectin acts as a receptor that sup-
ports binding of leukocytes to activated platelets and endothelial.ICAM-1, P-selectin is to evaluate levels is effective
in inflammatory processes in patients with diabetic nephropathy.

METHODS: Into our study, the patients being diagnosed with previously and newly, and who have been receiving oral
antidiabetic and insulin treatments were included. 50 patients with diabetic nephropathy who are undergoing hemo-
dialysis treatment (pre and post dialysis) and 50 healthy individuals who consist of control group were included into
the study. ELISA method was used in determining related markers levels.

RESULTS: In patients undergoing hemodialysis treatment of diabetic nephropathy and P-selectin, ICAM-1 levels were
significantly higher than control group. At the same time pre-dialysis and post-dialysis values compared to values after
dialysis and pre-dialysis was found to be increased compared to the control group.

CONCLUSIONS: It was monitored that the plasma soluble ICAM-1 and the P-selectins levels had increased in relation
to inflammatory periods and dialysis efficiency in patients with diabetic nefropathy.
Key words: Diabetic Nephropathy, Adhesion Molecule, ICAM-1, P-selectin, Kidney Failure
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HEPCIDIN ANALYSIS IN CHRONIC KIDNEY DISEASES
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3Dialysis Center, Medical University, Sofia, Bulgaria

BACKGROUND: Hepcidin is a 25-aminoacid iron regulating peptide. Increased hepcidin concentrations lead to iron se-
questration in macrophages. It plays major role in the pathogenesis of anemia of chronic disease. Hepcidin quantifi-
cation in human blood will provide further insights for the pathogenesis of disorders of iron homeostasis and might
prove a valuable tool for clinicians for the differential diagnosis of anemia.

METHODS: Serum Hepcidin levels were measured, using monoclonal sandwich ELISA method in 50 healthy individuals.
Including criteria for the control group were normal liver and kidney function, no evidence of diabetes, without conco-
mitant infection disease. Hepcidin levels were measured in 50 dialysis patients with iron deficiency anemia with iron
treatment for the last two years and in 50 patients with chronic kidney disease staged by eGFR. The kit uses recombi-
nant human Hepcidin as a standard.

RESULTS: Measured serum Hepcidin levels in healthy individuals were average of 9.28 µg/L (2.80 µg/L – 19.05 µg/L), SD
4.309. Hepcidin levels in dialysis patients and those with chronic kidney disease were significantly increased – average
34.35 µg/L (36.16 µg/L – 90.98 µg/L), SD 14.434 and 38.67 µg/L (23.66 µg/L – 65.99 µg/L), SD 11.444 respectively; P<0.05.
Transferrin levels were 2.80 g/L (1.45 g/L – 3.93 g/L) to 1.87 g/L (1.15 g/L – 2.63 g/L) to 2.34 g/L (1.60 g/L – 2.86 g/L) in
healthy controls, dialysis and CKD patients, respectively; P<0.1. TSAT showed levels of 28.87 % (11.58 % – 57.17 %) to
26.75 % (8.55 % – 53.07 %) to 27.73 % (14.02 % – 40.69 %) in healthy controls, dialysis and CKD patients, respectively;
P<0.5. Calculation was made based on serum iron and transferrin levels.

CONCLUSIONS: The results from our study are showing that iron deficiency anemia in dialysis patients and in chronic
kidney disease leads to increased hepcidin levels. These results might help clinicians making the right therapeutic
choice.
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NEPHROTOXICITY OF NSAIDS AND MTX

D. Yzeiri Havziu1, T. Kadifkova Panovska2, N. Nuhii1
1Faculty of Medical Sciences-State University of Tetovo, Macedonia
2Faculty of Pharmacy, Ss. Cyril and Methodius University , Skopje , Macedonia

BACKGROUND: Rheumatoid arthritis (RA) is a chronic disease requring potencial nephrotoxic therapy with nonsteroidal
antinflamatory drugs (NSAIDs) and disease modifying antireumatic drugs (DMARDs). The rationale of our study was to
examine early change in renal function patients suffering from prolonged RA by means of serum Cystatin-C, a sensitive
parameter of renal function.

METHODS and RESULTS: We used 100 patients affected with RA for 48 ± 12,6 months (80 RA sero+ , 20 RA sero-)
treated 12 moths with NSAIDs and 8 and 16 weeks by metotrexat ( MTX ) in comparison with the control group of
examinees. The follow up was 3 time intervals. Besides conventional markers of renal function (serum/urine creatinin
determined by Jaffe methods, kinetic method for urea serum and GFR calculated by Cockcroft Gaunt formulas) we
used imunoturbodimetric assay for serum Cystatin-C by Cobas Mira Plus. After 16 weeks of treatment with combined
therapy with NSAIDs and MTX we found changes only in the values of Cystatin C in all patients with RA (RA sero+ and

RA sero-) with the interval of confidence-(Cl) 99%, with the probability of p<0.01 in the comparison with the control
group of healthy patients.

CONCLUSIONS: We concluded changes on the glomerular level, despite the normal values of all the assayed conven-
tional markers for renal function, and we confirmed the sensitivity of the used serum Cystatin-C. We can’t confirm by
nephrotoxicity, but, if we follow the elevation of the level of the specific biomarkers, we are able to use them as early
signals for nephrotoxicity.
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RELATIONSHIP BETWEEN PLASMA LEVELS OF FIBROBLAST GROWTH FACTOR-23 AND α-KLOTHO, AND CAROTID-
ARTERY INTIMA MEDIA THICKNESS IN PATIENTS WITH CHRONIC KIDNEY DISEASE

E.D. Ziyanoğlu Karaçor1, R. Karaer2, K. Aikimbaev3, S. Paydaş2, N. Dikmen1

1Cukurova University, Faculty of Medicine, Department of Clinical Biochemistry
2Cukurova University, Faculty of Medicine, Department of Nephrology
3Cukurova University, Faculty of Medicine, Department of Radiology

BACKGROUND: Cardiovascular disease is an important reason for morbidity and mortality in patients with Chronic
Kidney Disease (CKD). Impaired Ca-P metabolism in patients with CKD facilitates vascular injury. Fibroblast Growth
Factor-23 (FGF-23) and its coreceptor, α-klotho are phosphaturic hormones which have important function in regulation
of Ca-P balance. The aim of this study was to investigate the relationship between plasma levels of FGF-23 and α-
klotho, and Carotid-Artery Intima Media Thickness (CIMT).

METHODS: Study groups consist of 26 control [C] and 72 patients with CKD [G] (30 patients in stages 1-3 [G1], 42
patients in stages 4-5 [G2]). Plasma levels of FGF-23 (C-terminal) and α-klotho (soluble) were analysed by enzyme
linked immunosorbent assay (ELISA). CIMT of patients were evaluated with high resolution B-mod ultrasonography.
All statistical analyses were performed using IBM SPSS-19.

RESULTS: While plasma FGF-23 levels were found significantly higher in G than that of C, α-klotho levels were found
lower in G than that of C. There were inverse relationship between these two parameters. Also FGF-23 and α-klotho were
statistically different in G1 according to G2. CIMT were higher in G and G2 than that of in C and G1 respectively. There
were not any relationship between plasma levels of FGF-23 and α-klotho, and CIMT in all groups. However, there were
significant association between higher level of FGF-23 and lower level of α-klotho with calcification of carotid-artery
and plaque formation. In nondialysis patients with eGFH<60 mL/dk./1,73 m2 plasma FGF-23 levels correlated with
CIMT. While plasma FGF-23 level was affected with parathormon and vitamin D in G1, plasma FGF-23 was affected with
α-klotho in G2.

CONCLUSIONS: It can be say that FGF-23 and α-klotho can be important parameters of progression and cardiovascular
complications of CKD. Increased plasma FGF-23 levels may be related with decreased α-klotho levels in CKD stages 4-5.
According to our findings increased FGF-23 level can be explain the facilitation of the vascular injury in patients with
CKD by means of vascular calcification or another mechanism.
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EVALUATION OF IONIZED CALCIUM CALCULATIONS IN NEPHROLOGY PATIENTS
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BACKGROUND: Measurement of serum total calcium is the normal routine test for diagnosis of calcium status, altough
it is accepted that ionized calcium is the biologically active form of calcium in the extracellular fluid. Equations have
been developed in order to convert total calcium to ionized calcium, mainly to correct total calcium results for the effect
of protein binding. The aim of the current study was to determine the effectiveness of these equations in nephrology
patients.

METHODS: Simultaneously obtained fasting serum and whole blood samples of 36 in-patients from nephrology
service were recruited to study. Serum total protein, total calcium and albumin measurements were performed
using an automated chemical analyzer. Ionized calcium was measured using serum samples and pH was measu-
red using whole blood by ISE on a blood gas analyzer. Four different equations (Eq.) available in the literature we-
re used to calculate ionized calcium. (Eq.1: ((720xTotal calcium(mg/dl))/4)-(Total protein(g/L)))/(10xTotal protein(g/
L))+720; Eq.2: 0.592-0.00449xTotal protein(g/L)+0.410xTotal calcium(mmol/L); Eq.3: ((0.9+(0.55xTotal calcium(mg/
dl)-0.3xAlbumin(g/dL))/4; Eq.4:((6xTotal calcium(mg/dL)-Total protein(g/dL)/3)/(6+Total protein(g/dL))/4.

RESULTS: Mean value of measured ionized calcium was 1.052±0.140 mmol/L. Sensitivity and specifity of equations for
detection of hypocalcemia were calculated as 84.6% and 50% for Eq.1 (1.111±0.140 mmol/L); 30.8% and 100% for Eq.2
(1.203±0.070 mmol/L); 53.8% and 70% for Eq.3 (1.143±0.094 mmol/L) and 100% and 20% for Eq.4 (1.015±0.074 mmol/
L). Correlation coefficients (r) for Eq.1, Eq.2, Eq.3 and Eq.4 were 0.423, 0.403, 0.462 and 0.416, respectively.

CONCLUSIONS: All of four equations were poorly correlated with directly measured ionized calcium. Eq.4 underestima-
ted serum ionized calcium levels while other three equations were overestimating. The sensitivity for detecting hypo-
calcemia by Eq.2 and Eq.3 was very poor. Sensitivity of Eq.1. and Eq.4 for detecting hypocalcemia was 84.6% and 100%,
respectively. Eq.4 was found to be sensitive for excluding hypocalcemia with a negative predictive value of 100% in
nephrology patients.
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