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renal function; however, the AUC of ibandronate serum levels did not sig-
nificantly increase. This may indicate that the amount of ibandronate bound
to the bone increases with renal insufficiency. In patients with varying de-
grees of renal insufficiency, intravenous ibandronate was well tolerated.
There was no evidence of acute renal toxicity with ibandronate in these
high-risk patients. These data suggest that ibandronate may be suitable for
use in multiple myeloma patients with pre-existing renal impairment.

SP244 VASCULAR CALCIFICATIONS, ORAL CALCIUM DOSE
AND MORTALITY OF HEMODIALYSIS PATIENTS: ANY
CAUSAL RELATIONSHIP?

Janette Mansour, Laïd Harbouche, Irina Shahapuni, Jean-François Bonne,
Ziad Massy, Albert Fournier. Nephrology, CHU, Amiens, France

Background: The Gerard London group has linked oral calcium load to
vascular calcifications and this latter to mortality of dialysis patients. The
Treat to Goal study has shown that Ca-oral phosphate-binders (Ca-OPB)
compared with sevelamer was associated with more frequent hypercal-
cemia and greater extension of vascular calcifications so that NKF-KDOQI
has recommended to restrict the dose of Ca-OPB to 1.5 g/day. For more
than 24 years we have mainly used CaCO3 at a mean daily dose of 6-9 g
i.e. 2.4 to 3.6 g/day of elemental calcium.
Methods: We performed a cross-sectional study with our center, patients
selected only on their willingness to have a lateral Xray of their lumbar
spine to assess their aortic calcifications (L1-L4) (according to the Fram-
ingham score((Kiel Calcif Tis Int 2001) and a bone mineral density (BMD)
measurement by DXA in addition to their routine biochemical monitor-
ing the whole year before tehse special investigations 57 patients were
included: 10 had non calcification and 47 had calcification with score of
7±5 (maximal 24).
Results: The table summarizes the relevant potentially discriminative pa-
rameters for calcifications.
It points out that calcifications are associated mainly to age, duration of
dialysis,pulse pressure, higher BMD, lower bone resorption but not to
CaCO3 dose, alfacalcidol use, s25 OH vit D levels, diabetes or dyslipi-
demia.
Correlation studies confirmed the link of calcifications with age, dialysis
duration and pulse pressure but not with the bone parameters (BMD or bone
remodelling markers). Since calcifications were associated with mortality
(24% vs 0%; p=0.04) Cox multivariate regression study was performed
with age, pulse pressure and aortic calcification and found that only age
was predictive of death.

In conclusion, our study does not support a strong causal link between
aortic calcification and oral calcium load, nor between aortic calcification
and total mortality.

SP245 ALENDRONATE THERAPY AS PREVENTION OF BONE
LOSS FOLLOWING PROLONGED CORTICOSTEROID
THERAPY IN PATIENTS WITH CHRONIC
GLOMERULONEPHRITIS

Slawomir Lizakowski1, Beata Rutkowska2, Piotr Jagodzinski1,
Zbigniew Zdrojewski1, Barbara Bullo1, Edyta Szurowska2,
Joanna Pienkowska2, Boleslaw Rutkowski1. Departament of Nephrology,
Transplantology and Internal Medicine, Medical University of Gdansk,
Gdansk, Poland; Department of Radiology, Medical University of
Gdansk, Gdansk; Poland

Background: Glucocorticoid osteopenia is a serious clinical problem in
patients with chronic glomerulonephritis. Prolonged corticosteroid ther-
apy increases the risk of osteoporosis and bone fractures. We studied
whether corticosteroid-induced osteoporosis could be prevented by alen-
dronate treatment.
Methods: We prospectively studied 30 patients with chronic glomeru-
lonephritis (15 women and 15 men) undergoing prolonged corticosteroid
therapy (min. 6 months) and randomized them to either treated (alendronate
sodium 10 mg per day – alendronate group) or non treated group (control
group). Every patient was supplemented with 500 mg calcium carbonate
and 400 j. vitamin D per day. Bone mineral density (BMD) was measured
by dual energy x-ray absorptiometry (DEXA) at the lumbar spine and
femoral neck before and after the 12-month treatment period.
Results: Comparison of the results obtained in both groups of patients was
presented in table. During the treatment period, BMD at lumbar spine and
femoral neck have not change significantly in the alendronate group. How-
ever, BMD at the lumbar spine and femoral neck significantly decreased
(p=0,04 and p=0,02, respectively) in the control – non treated group.

BMD at baseline and after treatment for 12 months

Aledronate group Control group

baseline after 12 months baseline after 12 months

BMD at lumbar spine
(g/cm2) 1,194±0,232 1,180±0,194 1,226±0,166 1,122±0,170

BMD at femoral neck
(g/cm2) 0,977±0,148 0,933±0,143 1,127±0,199 1,043±0,164

Conclusions: Alendronate therapy prevents the loss of vertebral and
femoral bone in long term corticosteroid treated patients with chronic
glomerulonephritis.

Cardiovascular/soft tissue calcification –
cardiovascular risk factors

SP246 HEART VALVE CALCIFICATIONS IN PATIENTS WITH END
STAGE RENAL DISEASE: ANALYSIS OF RISK FACTORS

Faissal Tarrass, Abdelkabir Anabi, Mohamed Zamd, Benyounes Ramdani,
Mohamed Gharbi Benghanem, Driss Zaid. Departement of
Nephrology-Dialysis, IBN ROCHD University Hospital, Casablanca,
Morocco

The prevalence of valve calcification (VC) in end stage renal disease
(ESRD) patients is high and information regarding risk factors is scarce.
Our aim was to determine the prevalence of VC in our maintenance

VC (+) (n=36) VC (-) (n=54) P

Age, Yr 49.69±14 42.94±12.78 0.022
Sex, (M/F) 18/18 25/29 NS
Time HD, mo 109.33±53.26 122.92±47.95 NS
% Diabetics 8.33 11.11 NS
% LVH 66.66 44.44 NS
Ca (mg/L) 92±7.54 89.27±6.86 0.04
PO4 (mg/L) 69.7±18.33 44.90±12.43 < 0.0001
Ca x PO4 6164.97±1797.64 4024.7±1066.4 < 0.0001
PTH (pg/mL) 439.12±592.76 403.4±448.6 NS
AL (µg/L) 30.58±27.08 28.37±28.15 NS
Ca. intake (g/day) 4.27±1.92 5.09±2.47 NS
Alfacalcidol (µg/day) 0.11±0.46 0.43±0.60 < 0.0001
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hemodialysis (HD) population, and to examine some possible etiologic
factors for its occurrence. We studied 90 patients (47 F) on maintenance
HD for more than 12 months. M-mode 2D echocardiogram was carried out
to evaluate mitral, aortic VC and ventricular geometry. We calculated mean
daily calcium intake for the phosphate intestinal chelaing in the previous
year to echocardiogram date and also mean values from previous year of
Ca, PO4, Ca x PO4, PTH, aluminium level (AL), and finally consumption
of calcium and alfacalcidol. Results are shown in the table.
Findings of the present study are consistent with a role of elevated serum
Ca, PO4, Ca x PO4 product in the pathogenesis of VC in HD patients.

SP247 PROGRESSION OF VASCULAR CALCIFICATION IN
HAEMODIALYSIS PATIENTS

Mhairi K. Sigrist1, Pete Bungay3, Chris W. McIntyre2. 1Department of
Renal Medicine, Derby City General Hospital, Derby, United Kingdom;
2Centre for Integrated Systems Biology and Medicine, The University of
Nottingham; 3Department of Radiology

Vascular calcification plays an important role in the pathophysiology of
cardiovascular disease in patients receiving haemodialysis (HD). The natu-
ral history of arterial calcification remains largely undefined. The objective
of this study was to investigate the determinants and cardiovascular func-
tional consequences of vascular calcification over an initial twelve month
period.
Data from 30 HD patients (60±15 years old, 36±25 months of dialysis) are
reported in this initial data set. Vascular calcification was assessed using
multi-slice spiral CT scanning of a 6 cm standardised segment of superfi-
cial femoral artery (SFA). Calcification scoring was undertaken using the
Agatston score. Pulse wave analysis and pulse wave velocity (PWV) using
applanation tonometry was utilised to assess arterial compliance. Further
digital arterial pulse wave analysis (Finometer)was used to generate ad-
ditional data on systemic haemodynamics. All medications were recorded
and biochemical parameters were time averaged over twelve months. All
measures were made at baseline and year one.
Progressive vascular calcification was seen in 20/30subjects (calcification
increasing from a mean of 534±129 to 677±159 at one year, p<0.0001).
All 8/30 patients who did not demonstrate progression had no demonstra-
ble calcification at baseline (score of 0). Progressive vascular calcifica-
tion was associated with further reductions in arterial compliance, with
PWV increasing from 9.0±1.6m/s to 9.4±1.5m/s (p=0.04). Mean time
averaged serum phosphate, corrected calcium and calcium x phosphate
product were 1.7±0.4 mmol/l, 2.45±0.1 mmol/l and 4.3±1.0 mmol/l2 re-
spectively. There were no differences in these values between patients who
had progressive calcification and those who did not. However patients who
exhibited no progression had a trend to lower daily oral calcium exposure
(1375±1604mg vs. 1705±1658 mg), higher use of sevelamer as a phos-
phate binder (30% vs. 40%) and higher intact PTH (640±499 pg/ml vs.
368±379 pg/ml). In those patients with progressive vascular calcification
cardiac output (CO) and stroke volume (SV) reduced. Delta vascular calci-
fication was significantly negatively correlated with change over 12 months
in CO and SV (r -0.4, p=0.02 and r -0.5, p=0.01 respectively).
In conclusion HD patients with pre-existing vascular calcification exhibit
significant worsening of calcification and cardiovascular performance in
only a twelve month period.

SP248 CALCANEAL OSTEOPENIA IS A STRONG PREDICTOR
FOR CARDIOVASCULAR EVENTS INDEPENDENT OF
MALNUTRITION INFLAMMATION STATUS IN CHRONIC
HEMODIALYSIS PATIENTS

Nobuhiko Joki1, Hiroki Hase1, Nobuaki Kishi2, Sawako Tochigi2,
Maiko Shiratake2, Tomokatsu Saijyo2, Yoshihiko Imamura2. 1Division of
Cardiology & Nephrology, Toho University Ohashi Hospital, Tokyo,
Japan; 2Dialysis Center, Nissan Tamagawa Hospital, Tokyo, Japan

It is well known that calcium phosphate (Ca/P) disorder is one of the
atherogenic factors in patients with chronic kidney disease. Bone mineral
density (BMD) has revealed to have closely association with cardiovascular
(CV) disease in general populations. Recently, it is reported that in also
hemodialysis patients, BMD had closely association with arterial stiffness.

Our purpose is to clarify the impact of BMD for prediction of CV events
in hemodialysis patients, who have always suffered from various level of
Ca/P disorder.
We planned a prospective single center cohort study. Seventy-seven chronic
hemodialysis patients (67 years, 64% males, 47% diabetes, Duration of
hemodialysis is 6.8 years) were enrolled of this study. BMD were evalu-
ated by calcaneal quantitative ultrasound measurements (AOS-100; Aloka
Co. Ltd., Tokyo, Japan) of the osteo-sono index (OSI) in all 77 patients at
baseline. Other clinical atherogenic factors, including nutrition and inflam-
mation markers, were also collected. To clear the factors associated with
CV events, univariate and multivariate Cox proportional hazard analysis
for tome to events were performed. CV events were defined as death or
hospitalization from cerebrovascular or cardiovascular disease.
Twenty patients had CV events within mean follow-up period of 1.6 years.
Thirteen of 20 patients had cardiovascular cause, remaining 7 patients had
cerebrovascular causes. In univariate analysis, age, diabetes, pulse pressure,
serum level of CRP and albumin, and OSI had closely association with CV
events. Then, in multivariate analysis, OSI had significant association with
time for CV events independent of not only classical atherogenic factors,
but also nutrition and inflammation markers. Moreover, to determine the
cutoff level of OSI for prediction of CV events, receiver operating charac-
teristic curve was analyzed. The best cutoff level of OSI for prediction of
CV events is 2.02.

Univariate Cox proportional hazard model of factors associating with cardiovascular
events in 77 hemodialysis patients.

Variables HR 95%CI p

Age 1.04 1.00-1.08 0.085
DM 2.59 1.03-6.49 0.043
Pulse Pressure 1.03 1.00-1.05 0.041
Albumin (1 g/dL ↑) 0.163 0.04-0.66 0.011
CRP (1 mg/dL ↑) 1.87 1.01-3.47 0.048
PWV (0.1 m/sec ↑) 1.001 1.000-1.002 0.004
OSI (1 ↑)) 0.104 0.02-0.67 0.017

These results demonstrated that OSI is a new strong predictor for CV
events in hemodialysis patients. The stability of BMD may lead to reduce
CV mortality in hemodialysis patients.

SP249 SEVELAMER HYDROCHLORIDE AND REDUCTION OF
PRO-INFLAMMATORY BIOMARKER

Shuzo Kobayashi, Machiko Oka, Kyoko Maesato, Kouji Okamoto,
Hidekazu Moriya, Takayasu Ohtake. Department of Nephrology, Shonan
Kamakura General Hospital, Kamakura, Kanagawa, Japan

Background: Sevelamer (Sev) is known to attenuate the progression of
coronary and aortic calcification. Apart from a reduction of Ca x P product,
Sev may have pleiotropic effects on an attenuation of atherosclerosis. Since
it has been reported that atherosclerosis is an inflammatory disease, we
wanted to study whether or not Sev could reduce pro-inflammatory or
other atherosclerosis-related biomarkers.
Methods: Serum or plasma levels of high sensitive CRP, fibrinogen (Fg),
total homocysteine (tHcy) and lipid perdxidation (LP) were measured in
fourteen patients (age 46∼78 year old, HD vintage 10∼154 months) with
maintenance HD before and 1, 3 months after an administration of Sev.
Sev was given solely or with a combination of CaCO3.
Results: An average dose of Sev was 4.4±0.27gram. Serum levels of
hsCRP were decreased from 0.237±0.060 to 0.118±0.028 mg/dl (M±SE)
before and 3 months after an admonistration of Sev, respectively. The
Log(hsCRP) was significantly changed from –0.770±0.364, -0.922±0.421
(vs. before; P<0.01) and –1.096±0.448 (vs. before; P<0.01), before, 1
month and 3 months after, respectively. Plasma fibrinogen levels (mg/dl)
were also significantly reduced from 326±92, 307±103 (vs. before,
P=0.15) and 276±83 (vs. before, P<0.05). The tHcy and LP were not
significantly decreased.
Conclusion: Sev significantly decreased hsCRP and fibrinogen, both of
which are known to be related with atherosclerosis. Sev may have a possi-
bility to attenuate an progression of atherosclerosis through a reduction of
pro-inflammatory biomarkers. Whether these reduction could truly partic-
ipate in an attenuation of atherosclerosis in patients with HD, we need to
further study.
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SP250 CORRELATION BETWEEN MINERAL METABOLISM
DISORDERS AND SEVERITY OF CORONARY ARTERY
CALCIFICATION IN CHRONIC DIALYSIS PATIENTS

Tiziano Lusenti1, Roberto Rustichelli1, Francesca Cardarelli1,
Laura Pavone1, Pierpaolo Borgatti1, Giulio Tondelli2. 1Nephrology and
Dialysis, S.Maria Nuova Hospital, Reggio Emilia, RE, Italy; 2Radiology,
S. Sebastiano Hospital, Correggio, RE, Italy

Progressive vascular calcification detected by electron beam computed to-
mography (EBCT) has been reported as an independent predictor of cardiac
morbidity and mortality in chronic dialysis patients. We studied the rela-
tionship between the severity of coronary artery calcification score (CAC),
measured by multislice CT (MSCT), and calcium-phosphate balance and
lipid profile. In 49 dialysis patients, 29 M and 20 F, with 66 years mean age
(range 38-80), we quantified CAC by Aquilion Toshiba MSCT supported
by Vitrea software using Agatston score, without contrast media, by axial
prospective gated slices of 2 mm of thickness, acquisition time of 32 ms
triggered at 80% of R-R interval, with density threshold of 130 HU. In 30
patients (61%) CAC resulted higher than 400 Agatston units corresponding
to an extensive atherosclerotic plaque burden related to a high narrowing of
at least one coronary artery (marked coronary artery disease: MCAD) and
in 19 patients (39%) CAC resulted in the range between 0-400 correspond-
ing to none or mild-moderate atherosclerotic plaque (NMCAD).The mean
CAC was 2168 ±551 in MCAD and 232±139 in NMCAD group (p<0.01).
Mean age, dialysis duration, serum phosphate and calcium x phosphate
product resulted higher in MCAD compared to NMCAD group (p<0.005)
while total cholesterol, and TG were not different in the 2 groups. Five out
of 6 diabetic patients were in MCAD group. Only in MCAD group CAC
was correlated to age, dialysis duration and calcium x phosphate product
(p<0.05). Our data confirm that chronic dialysis patients represent a high
risk population for coronary calcification and that the severity of CAC is
related to Ca-P balance suggesting that a better control of Ca-P metabolism
can contribute to delay the progression of coronary artery calcification.

SP251 POLYMORPHISM OF MATRIX Gla PROTEIN: A NEW
POSSIBLE MARKER OF CARDIOVASCULAR MORTALITY
IN DIALYSIS PATIENTS

Mario Cozzolino, Maria L. Biondi, Maurizio Gallieni, Olivia Turri,
Alessandra Butti, Lisa Rocca-Rey, Giusy Chiarelli, Diego Brancaccio.
Renal Division, San Paolo Hospital, Milan, Italy

Increased vascular calcification is a major cause of cardiovascular events
in chronic kidney disease (CKD) patients.“Protective” proteins that associ-
ated with reduced vascular calcification may play a key role in preventing
this process in renal failure. Matrix GLA protein (MGP) is a vitamin K-
dependent protein that counteracts calcium-phosphate deposition in human
smooth muscle cells. Polymorphisms of MGP have been defined.
The aim of this study was to define the distribution of two MGP polymor-
phisms (-7, -138) in 26 patients in CKD stage 3, in 99 hemodialysis (HD)
patients and in 135 age- and sex-matched healthy controls. Patients were
followed-up for one year. MGP -138TT homozygotes were more frequent
in HD group vs controls (p=0.0004). Also the frequency of the T allele was
significantly higher in the HD group (p=0.0006). The frequency of the A
allele of MGP-7 was significantly higher both in the HD group (p=0.033)
and in the CKD group (0.0017) vs controls. MGP-7 GG homozygotes were
significantly less common in the CKD group than in controls (p=0.037).
Combination -138TT -7AA was significantly more frequent in both CKD
patients (p=0.001) and in HD patients (p=0.029) than in controls. 17/99
HD patients died for cardiovascular events.Sixteen (94.1%) were -138TT
homozygotes and either -7AA homozygotes or -7GA heterozygotes.
This study suggests that CKD and HD patients have a different distribution
of MGP gene polymorphism as compared to normal population. Altered
MGP gene polymorphism may be a negative prognostic factor for the
progression to end stage renal disease, and for cardiovascular events in
CKD patients.

SP252 ABDOMINAL AORTIC CALCIFICATION IS A SIGNIFICANT
PREDICTOR OF ALL-CAUSE AND CARDIOVASCULAR
MORTALITY IN MAINTENANCE HEMODIALYSIS PATIENTS

Senji Okuno1, Eiji Ishimura2, Yoshifumi Maeno1, Yoko Fujino1,
Kaori Shidara3, Kenjiro Yamakawa1, Kiyoshi Maekawa1,
Tsuyoshi Izumotani1, Tomoyuki Yamakawa1, Masaaki Inaba3,
Yoshiki Nishizawa3. 1Kidney Center, Shirasagi Hospital, Osaka, Japan;
2Nephrology, Osaka City University Graduate School of Medicine, Osaka,
Japan; 3Metabolism, Endocrinology and Molecular Medicine, Osaka City
University Graduate School of Medicine, Osaka, Japan

Recently, vascular calcification has been considered to be a serious compli-
cation of hemodialysis patients. Calcification of the abdominal aorta rep-
resents severely advanced aortosclerosis. Little is known, however, about
the prognostic implication of abdominal aortic calcification (AAC) for the
survival of hemodialysis patients. In the present study, we investigated the
prognostic value of AAC for all-cause and cardiovascular death in 515
hemodialysis patients (306 males and 209 females; 24% diabetics). The
mean age and hemodialysis duration of the patients were 60 years (range
25-90 years) and 81 months (range 0-324 months), respectively. At base-
line, plain radiographic films of the lateral abdomen were evaluated for the
presence or absence of AAC. AAC was present in 291 patients (57%). Age
was significantly higher in patients with AAC than in those without it (64
± 10 vs. 55 ± 12 years, p <0.01). Hemodialysis duration was longer in the
former than in the latter, although the difference did not reach statistical
significance (95 ± 75 vs. 83 ± 78 months, p = 0.07). The prevalence of dia-
betes was significantly greater in patients with AAC (92 out of 291) than in
those without AAC (32 out of 224) (p < 0.01). There was no significant dif-
ference in serum calcium, phosphate, or intact PTH between patients with
or without AAC. During the follow-up period of 51.2 ± 16.9 (mean ± SD)
months, there were 103 all-cause deaths, and out of them, 41 from cardio-
vascular diseases. Kaplan-Meier analysis revealed that all-cause mortality
in the patients with AAC was significantly higher compared to those with-
out AAC (p < 0.01). Similarly, the analysis revealed that cardiovascular
mortality death in the patients with AAC was significantly higher com-
pared with those without AAC (p < 0.01). Multivariable Cox proportional
hazard analysis showed that AAC was a significant predictor for increased
all-cause mortality (hazard ratio, 2.06; 95% CI, 1.24 to 3.42; p < 0.01), and
also for cardiovascular mortality (hazard ratio, 2.44; 95% CI, 1.02 to 5.80;
p < 0.05), after adjustment of age, gender, hemodialysis duration, presence
of diabetes, and serum albumin. These results showed that AAC was highly
prevalent in hemodialysis patients, particularly in patients with higher age
and with diabetes. Further, the results show that the presence of AAC is
a significant predictor not only for cardiovascular mortality, but also for
all-cause mortality, in hemodialysis patients, suggesting that prevention of
aortic calcification is an important therapeutic target in these patients.

SP253 EFFECTS OF UNCONTROLLED BIOCHEMICAL
PARAMETERS ON CARDIOVASCULAR MORTALITY IN
DIALYSIS PATIENTS

V. Belozeroff1, P. Klassen1, C. Wentworth2, N. Ofsthun3, L. Arab4, K.
J. Rothman2. 1Amgen Inc, Thousand Oaks, CA, USA; 2Risk Manage
Resource, Inc, Califon, NJ, USA; 3Fresenius Medical Care, NA,
Lexington, MA; 4UCLA, LA, CA, USA

Background: Recent NKF-Kidney Disease Outcomes Quality Initiative
(K/DOQI)1 guidelines recommend targets for iPTH (150-300 pg/mL),
serum Ca x P (<55 mg2/dL2), Ca (8.4-9.5 mg/dL), and P (3.5-5.5 mg/dL).
Previous studies2 suggest the importance of the K/DOQI targets by
demonstrating that while elevations in these parameters are associated with
all-cause mortality, few pts achieve and maintain recommended values
with traditional therapies3. The purpose here was to assess the relationship
between the degree of deviation from K/DOQI targets and the risk of
cardiovascular (CV) death in dialysis pts.
Methods: This historical cohort study included 59,567 adult subjects
receiving hemodialysis from Fresenius Medical Care facilities in North
America between 2000 to 2002. We examined the degree of deviation from
the K/DOQI targets over a 6-month baseline period and assessed sub-
sequent CV death during an 18-month follow-up period. Deviation from
target was defined as the average squared departure to provide a sensitive

D
ow

nloaded from
 https://academ

ic.oup.com
/ndt/article/20/suppl_5/v101/1821667 by guest on 25 M

ay 2023



v104 Cardiovascular/soft tissue calcification – cardiovascular risk factors Sunday, June 5, 2005

index and to capture potential nonlinear effects. Pts were grouped into 5
deviation categories based on magnitude of the squared departure: within
target (reference), below target, and 3 categories above target defined by
quartiles (Q): 1st & 2nd combined, 3rd, and 4th. Relative risk of CV death
(ICD9 codes) for each category was assessed using a Cox proportional haz-
ards model controlling for age, sex, race, weight, height, time on dialysis,
albumin, URR, blood pressure, and history of diabetes or CV disease.
Results: The risk of CV death increased with greater deviation above the
K/DOQI targets for Ca x P and P. Similar but less monotonic trends were
observed for iPTH and Ca. Excess CV mortality was associated with low
P, but not with low Ca, similar to earlier reports2. Hazard ratios (HR) are
presented (Table). The relatively low risk ratios are accompanied by large
event rates in this population and are thus indicative of strong effects.

Table. HR of CV Death by Exposure Category (referenced to “within” category)

Deviation Approx Category HR 95% CI
Category Cutoff Value

iPTH Below <150 0.95 0.88-1.03
Q1 & 2 300-476 1.19 1.07-1.31

Q3 476-688 1.17 1.02-1.35
Q4 >688 1.40 1.22-1.61

Ca x P Below NA NA NA
Q1 & 2 55-64 1.16 1.06-1.26

Q3 64-71 1.28 1.15-1.44
Q4 >71 1.81 1.63-2.01

Ca, albumin-adjusted Below <8.4 0.96 0.86-1.08
Q1 & 2 9.5-9.9 1.03 0.93-1.14

Q3 9.9-10.2 1.16 1.03-1.30
Q4 >10.2 1.19 1.06-1.34

P Below <3.5 1.34 1.15-1.56
Q1 & 2 5.5-6.6 1.31 1.14-1.51

Q3 6.6-7.4 1.54 1.32-1.79
Q4 >7.4 2.02 1.73-2.35

Conclusions: Increased risk of CV death was associated with greater de-
viation from K/DOQI targets. Mechanisms underlying the increased risk
of CV mortality may include vascular calcification (associated with ele-
vated Ca x P) and malnutrition (low serum P). Our findings underscore the
importance of biochemical control in dialysis pts, although the effects of
increased adherence to the targets require further exploration.
1AJKD 2003;42:S1, 2JASN 2004;15:2208, 3JASN 2003;14:269A

# CORONARY ARTERY CALCIFICATION IN PRE-DIALYSIS
PATIENTS

Domenico Russo, Giorgio Chef, Antonietta De Blasio, Luigi Elefante,
Giuseppe Palmiero, Ida Miranda, Rosario Ruggiero, Carolina Ruocco,
Vittorio E. Andreucci. Nephrology, University Federico II, Naples, Italy;
Radiology, Malzoni Hospital, Avellino, Italy; Nephrology, University
Federico II, Naples, Italy; Radiology, Malzoni Hospital, Avellino, Italy;
Nephrology, University Federico II, Naples, Italy; Radiology, Malzoni
Hospital, Avellino, Italy; Nephrology, University Federico II, Naples,
Italy; Nephrology, University Federico II, Naples, Italy

Coronary artery calcification (CAC) are frequent in dialysis patients and
regarded as independent risk factor responsible for cardiovascular events.
This study evaluates prevalence of CAC and pathogenetic factors in a co-
hort of pre-dialysis patients.
Exclusion criteria were: heart failure or coronary artery disease, previous
history of MI, coronary bypass surgery or angioplasty, stroke, arrhythmia.
Patients were divided in: (A) patients with CKI without diabetes; (B) type
II diabetic patients with CKI; (C): hypertensive patients without CKI and
diabetes (Controls). The following parameters were evaluated: calcium,
phosphorus, urea, creatinine, glucose, total protein, albumin, serum elec-
trolytes, cholesterol, triglycerides, total alkaline phosphatase, homocys-
teine, C-reactive protein (CRP), i-PTH, urinary protein excretion (UAE).
Systolic and diastolic blood pressure and biochemical data recorded during
6 months preceding the study were collected and averaged for statistical
analysis. CAC were sought and scored by spiral CT. Left main coronary
artery, left anterior descending artery, circumflex artery, right coronary
artery were scored and values were added (total calcium score, TCS)
N. 168 consecutive patients were evaluated: 51% had CKI, 10% had CKI
and diabetes; 39% hypertension without CKI and diabetes. Biochemical
parameters in patients with CKI were: GFR = 32±17 ml/min, i-PTH =

117±114 pg/ml, serum calcium = 9.5±0.5 mg/dL, phosphorus = 4.0±0.8,
Ca x P product = 37.6±7.6, cholesterol = 195±43. Mean blood pressure
was 98±7 mm Hg. Biochemical data were not significantly different among
patients with CKI except for significantly higher triglycerides and UAE
in diabetic patients (219±128 mg/dL Vs 145±72, p<0.001 and 3.1±3.8
gr/24h Vs 1.5± 1.6 gr/24 h, p< 0.01, respectively). Age was significantly
higher in diabetics than other groups. CAC were found in 71% of diabetics,
in 40% of non diabetic patients with CKI, and in 27% of Controls. TCS was
higher in patients with CKI and mostly in diabetics (group A: 402±539;
group B: 231±241; group C: 70±65); 52% of diabetics, 23% of CKI
patients, and only 8% of controls were at very high cardiovascular risk
according to Rumberger’s classification (TCS >100 = highest risk).
The present study indicates that CAC are present in asymptomatic pre-
dialysis; diabetes increases both prevalence of CAC and cardiovascular
risk. The higher prevalence of CAC in CKI patients indicates a causal role
of renal failure in the pathogenesis of CAC even in absence of alterations
of parameters regulating bone mineral metabolism. In addition the data
suggests that aggressive clinical atherosclerosis prevention is warranted,
especially in diabetics with CKI.

SP255 SERUM OSTEOPROTEGERIN LEVELS AND ABDOMINAL
AORTIC CALCIFIC DEPOSITS IN MAINTENANCE
HEMODIALYSIS PATIENTS

Hyang Kim, Hyun Young Lhee, Kyu Beck Lee, Young Rae Lee.
Department of Internal Medicine, Sungkyunkwan University School of
Medicine, Kangbuk Samsung Hospital, Seoul, South Korea; Department
of Radiology, School of Medicine, Kangbuk Samsung Hospital, Seoul,
South Korea

Vascular calcification is highly correlated with cardiovascular disease mor-
tality, especially in patients with end-stage renal disease (ESRD). In a
Framingham Heart Study population, abdominal aortic calcium (AAC)
deposits index by lateral lumbar radiograms was shown to be an indepen-
dent predictor of vascular morbidity and mortality. Osteoprotegerin (OPG)
is a novel member of tumor necrosis factor receptor superfamily and a
soluble decoy receptor of receptor activator of nuclear factor-kB ligand
(RANKL). Experimental research has implicated OPG in medial arterial
calcification. Several clinical studies have reported that OPG is a risk factor
for vascular morbidity and mortality. Recently, evidence is accumulating
that RANKL/RANK/OPG system may involve vascular calcification. The
present study aims to examine whether serum OPG is associated with
AAC deposits by lateral lumbar radiograms in maintenance hemodialysis
patients.
We studied 57 ESRD patients on maintenance hemodialysis. Serum OPG
level was measured by enzyme-linked immunosorbent assay. We also mea-
sured some clinical parameters including bood pressure, body mass index,
WBC, hematocrit, total cholesterol, HDL-cholesterol, LDL-cholesterol,
triglyceride, calcium, phosphorus, PTH, albumin and C-reactive pro-
tein(CRP), to examine their relationship with serum OPG and AAC de-
posits index. All patients underwent lateral lumbar radiograms. Anterior
and posterior wall calcific deposits in the aorta at the level of the first
through fourth lumbar vertebrae were graded individually on a 0-3 scale
according to increasing severity using a previously validated rating scale
for AAC. The values were summed, resulting in an AAC index that could
ranges from 0 to 24 points. Patients were classified into tertile groups ac-
cording to their AAC index: group I (0, n=18), group II (1-4, n=18) and
group III (5-18, n=21).
The results are as follows: 1) Serum OPG level was higher in pa-
tients with higher AAC index than in those with lower AAC index
(group I: 409.8±343.5 pg/ml, group II: 575.9±723.3 pg/ml and group
III: 660.8±593.5 pg/ml), but it was not statistically significant (p=0.399).
2) Patients with higher AAC index showed higher frequency of past his-
tory of cardiovascular disease (group I: 5.6%, group II: 22.2% and group
III: 33.3%, p=0.036) and hyperlipidemia (group I: 5.6%, group II: 5.6%
and group III: 33.3%, p=0.016). 3) Serum OPG levels had positive correla-
tion with age (r=0.336, p=0.011) and pulse pressure (r=0.291, p=0.028). 4)
AAC index showed positive correlation with age (r=0.380, p=0.004) and
WBC (r=0.278,p=0.036).
In conclusion, serum OPG level seems to be positively related to the degree
of abdominal aortic calcification, but it was not statistically significant

# Author declined to present
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in our study at the level of 0.05. We suggest that serum OPG might be
helpful clinical marker for the development of vascular calcification in
maintenance hemodialysis patients.

SP256 CARDIAC CALCIFICATIONS IN HEMODIALYSIS PATIENTS:
FETUIN-A AND OTHER RISK FACTORS

Giorgio Coen1, Liliana Jankovic2, Micaela Manni3, Daniela Mantella1,
Alessandro Naticchia1, Maria Rita Dessi4, Italo Nofroni5,
Andrea Romagnoli6, Msssimiliano Sperandio6, Marco Tomassini6,
Alessandro Balducci3, Massimo Morosetti2, Massimo Taccone Gallucci7,
Giorgio Splendiani1. 1Nephrology, Tor Vergata University, Rome, Italy,
Italy; 2Nephrology, G.B. Grassi Hospital, Ostia, Italy, Italy; 3Nephrology,
S.Giovanni Addolorata Hospital, Rome, Italy, Italy; 4Laboratory of
Medicine, Tor Vergata University, Rome, Italy, Italy; 5Experimental
Medicine and Pathology, La Sapienza University, Rome, Italy, Italy;
6Radiology, Tor Vergata University, Rome, Italy, Italy; 7Nephrology,
Policlinico Casilino, Rome, Italy, Italy

Cardiac calcifications are a frequent finding in uremic patients and proba-
bly responsible of fatal heart events. Low levels of AHSG protein (Fetuin-
A), an acute negative reactive protein synthesized in the liver, has been
considered a risk factor of cardiac death in dialysis patients. In addition
Fetuin-A and Matrix GLA protein complex are able to keep in solution cal-
cium phosphate, inhibiting its precipitation in soft tissues. This study has
been carried out in order to evaluate the risk factors of cardiac calcifica-
tions and the role of fetuin-A levels in hemodialysis patients. 120 patients
on maintainance hemodialysis, age 59.1±13.1 years, HD age 63.5±61.8
months, M/F 77/43, were subjected to evaluation of cardiac calcification
score with fast Multilayer Computerized Tomography (MCT). In addition
several calcium phosphate metabolism, lipidic and inflammatory param-
eters, among which PINI index, Fetuin-A and PCR were measured and
hemoglobin concentration. More than 80% patients had frankly patho-
logic Score values. Fetuin-A was much lower than normal (0.328±0.11
g/L; NV 0,519±0.15 g/L). Multiregression analysis (MRA) selected age
(p<0.0001), serum Cholesterol (<0.0001)’ Calcium (<0.003), Triglyc-
erides (<0.033) and HDL (<0.059) as variables predictive of log calcium
Score, while Fetuin-A was excluded. In addition the coronary calcium
Score was correlated to calcitriol IV administration (p<0.001). Prealbu-
min was correlated to Fetuin-A in the MRA, while CPR and PINI index
were among the excluded variables. In addition Fetuin-A was predictive of
Hb concentration. In conclusion there is no indication of a direct involve-
ment of serum Fetuin-A levels in inducing cardiac calcifications, which
were mainly linked to age, serum calcium and lipidic profile. Fetuin-A
seems to be linked to inflammatory and nutritional parameters, known to
affect Hb concentration and atherogenesis. Fetuin-A, as a cause of cardiac
disease does not seem to act through enhancement of arterial calcifications.

SP257 IN VITRO AND IN VIVO EFFICACY OF AMG 641

Vincent M. Brandenburg1,2, Sonja Goebner2, Cora Schaefer2,
Ralf Westenfeld1,2, Juergen Floege1, Willi Jahnen-Dechent2,
Andrew Tasker3, Dave Martin3, Markus Ketteler1. 1Interdisciplinary
Center for Clinical Research on Biomaterials (IZKF BioMAT), University
Hospital, Aachen, Germany; 2Nephrology and Clinical Immunology,
University Hospital, Aachen, Germany; 3Amgen Inc., Thousand Oaks,
CA, USA

Calcimimetic agents serve as efficacious treatment of renal hyperparathy-
roidism without the threat of increasing the calcium x phosphorus product
in patients with ESRD. We tested the in vitro and in vivo efficacy and the
in vivo tolerability of oral AMG 641 (Amgen, CA, USA), a new, potent,
research calcimimetic.
The effects of AMG 641 on the human calcium-sensing receptor (CaR)
were examined in an in vitro model consisting of a culture of stably trans-
fected human embryonic kidney (HEK) 293 cells expressing cloned human
CaRs. Increases in cytoplasmic calcium concentrations are indicative of,
and can serve as a measure of, CaR activation. In the presence of 1 mM ex-
tracellular calcium, AMG 641 produced concentration-dependent increases
in cytoplasmic calcium in CaR-transfected cells. AMG 641 had an effec-
tive dose (EC50) of 6 nM, which was approximately 80-fold more potent

than the S-enantiomer of AMG 641 (EC50 = 490 nM), in eliciting increases
in cytosolic calcium. In an in vivo short-term pilot experiment, AMG 641
at doses of 3 mg/kg bodyweight (bw) and 10 mg/kg bw, respectively,
was administered to twenty-four 2-month-old DBA/2 mice by gavage. Se-
rial measurements revealed a dose- and time-dependent significant drop
in serum calcium with a minimum at 6 h (ionised calcium dropped from
1.33 ± 0.04 to 1.05 ± 0.01 mmol/L). In the 10 mg/kg group hypocalcemia
lasted for at least 48 h. In addition, AMG 641 or vehicle were administered
by gavage to ten 6-month old DBA/2 mice each every 72 h for 42 days.
No toxic cumulative dose effect was observed. Twenty-four h after the last
gavage serum total calcium levels were significantly lower in the AMG
641-treated mice (1.92 ± 0.13 mmol/L) compared to the vehicle-treated
mice (2.29 ± 0.09 mmol/L). Despite normoparathyroidism, there was a
trend towards lower iPTH levels in DBA/2 mice treated with AMG 641.
AMG 641 was highly effective in activating the human CaR in vitro.
Further, oral administration of AMG 641 in DBA/2 mice was well tol-
erated during long-term treatment when administered every 72 h and led to
hypocalcemia lasting longer than 48 h.

SP258 OSTEOPROTEGERIN IS A GOOD MARKER OF
CORONARY CALCIFICATION IN PATIENTS IN RENAL
REPLACEMENT THERAPY, BUT NOT IN PRE DIALYSIS
PATIENTS

Maria E.F. Canziani1, Cristianne Tomiyama1, Daniela V. Barreto1,
Adriano L. Amiratti1, Maria A. Dalboni1, Aluizio B. Carvalho1,
Rosa Moyses2, Vanda Jorgetti2, Katia R. Neves2, Fabiana G. Graciolli2,
Sergio A. Draibe1. 1Nephrology, Federal University of São Paulo, São
Paulo, São Paulo, Brazil; 2Nephrology, University of São Paulo, São
Paulo, São Paulo, Brazil

Patients with end-stage renal disease have elevated risk of atherosclerotic
disease. Vascular calcification in advanced atherosclerosis is a common
feature in CKD patients. Osteoprotegerin (OPG) is an inhibitor of osteo-
clastogenesis and it has been recently implicated in atherosclerosis. In this
study, we investigated a possible relationship between OPG levels and coro-
nary calcification in renal patients in different stages of CKD and in renal
replacement therapy: peritoneal (PD) or hemodialysis (HD). Serum OPG
levels were measured with enzyme-linked immunosorbent assay (ELISA)
method and the presence of coronary calcification was evaluated with Multi
Slice Coronary Tomography.A total of 246 patients, 96 CKD (creatinine
clearance=39.4±17.6mL/min; 52±11years), 49 in PD (50±14years) and
101 in HD (48±13years) were studied. There were no differences in OPG
levels according to CKD stages: 2 = 74.6±70.5pg/mL (n=13), stage 3
= 58.3±64.7pg/mL, (n=51) or stage 4 = 85.3±97.7pg/mL, (n=32). The
mean serum OPG levels were higher in HD group (171.6±70.8pg/mL
vs. 69.5±78.1 in CKD and vs. 97.1±77.5 in PD patients; p<0.05), as
well as calcium score (653.7±1217.4 vs. 232.5±464.2 in CKD and vs.
345.3±617.2 AU in PD patients; p<0.05). Serum OPG levels were pos-
itively correlated with calcium score (r=0.38, p<0.0001), even after ad-
justment for age. In dialysis groups, patients with calcification have higher
levels of serum OPG but no difference was observed in CKD group.

In conclusion, the higher serum OPG levels were related to the develop-
ment of vascular calcification in dialysis patients. However, in pre-dialysis
patients the role of OPG in atherosclerosis needs to be further elucidated.
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SP259 PLASMA INTERLEUKIN-18 LEVELS IN HEMODIALYSIS
PATIENTS: INCREASED BY DIALYSIS PROCESS AND
ASSOCIATION WITH INTERLEUKIN-6 AND TUMOR
NECROTIC FACTOR-α

Chih-Kang Chiang1,2,3, Jen-Wen Huang2, Shih-Ping Hsu1,
Shing-Hwa Liu3, Kuan-Yu Hung1,2. 1Dept. of Internal Medicine, Far
Eastern Memorial Hospital, Taipei; 2Dept. of Internal Medicine, National
Taiwan University Hospital, Taipei; 3Institute of Toxicology, College of
Medicine, National Taiwan University, Taipei, Taiwan

Background: Interleukin-18 (IL-18) is a major pro-inflammatory cytokine
and plays an important role in many inflammatory diseases, including
atherosclerosis. We previously found that serum levels of IL-18 was higher
in dialysis patients and was associated with poor outcome. Here, we fur-
ther investigated changes of IL-18 levels before and after dialysis, and
the possible association with other pro-inflammatory cytokines, such as
interleukin-6 (IL-6) and tumor necrosis factor-α (TNF-α).
Methods: Plasma IL-6, IL-18 and TNF-α of healthy controls, and pre-
and post-HD of uremic patients undergoing dialysis were evaluated by
ELISA methodology. Hemodialysis-related parameters and other biochem-
istry studies of plasma were measured by standard laboratory techniques
with an automatic analyzer and considered as pre-dialysis blood samples.
Results: Plasma IL-18 levels were significantly increased in patients with
maintenance HD (p<0.001) compared to its level in normal subjects. When
compared to pre-dialysis levels, a significant increase in plasma IL-18 was
measured at the end of HD (p=0.032). The pre-dialysis IL-18 concentra-
tions were significantly correlated with plasma IL-6 and TNF-α levels (rho
was 0.573 and 0.530, respectively, p<0.01).
Conclusion: Plasma IL-18 concentration was significantly higher in HD
patients and was significantly elevated by HD processes. Pre-activation of
immunologically active cells may contribute to the association between
IL-18 and IL-6 and TNF-α levels.

SP260 EZETIMIBE IN THE TREATMENT OF DYSLIPEMIA IN
PATIENTS ON HEMODIALYSIS

Carlos Del Pozo, Ramon Lopez-Menchero, Luis Alvarez, Laura Sanchez,
Maria Dolores Albero. Department of Nephrology, Hospital “Virgen de
los Lirios”, Alcoy, Spain

Objective: To evaluate the response to treatment with ezetimibe in
hemodialysis patients with direct low-density lipoprotein cholesterol
(LDL-C) levels > 100 mg/dl.
Material and methods: 44 out of 110 patients on hemodialysis were stud-
ied, 21 males and 23 females with a mean age of 69.9 ± 16.1 years and a
previous treatment time on hemodialysis of 47.5 ± 48.6 months (r 7-180).
All of them presented direct LDL-C levels > 100 mg/dl after stopping any
possible lipid-lowering compound (statins, fibrates) one month before the
study was started. Ezetimibe, 10 mg. once a day (anytime), was adminis-
tered.
Total cholesterol (CHO), triglycerides (TGC), high-density lipoprotein
cholesterol (HDL-C) and direct LDL-C were determined at the study start
and then every month for the next 3 months. Blood samples were collected
at 8-9 h. on the hemodialysis day in the middle of the week after fasting
for 8 h.
Results: 5 out of the 44 patients dropped out due to death (2), renal trans-
plant (1) and gastric symptoms (2) during the first month of treatment with
ezetimibe.

Basal 1 month 2 months 3 months p

CHO mg/dl 217±40.5 184±34.6 194±38.2 191±37.3 < 0.001
TGC mg/dl 151±68.6 153±65.5 157±62.1 159±78.7 NS
HDL-C mg/dl 49±11.9 51±14.5 49±11.6 51±13.3 NS
LDL-C mg/dl 135±32.6 109±29.7 122±35.1 117±30.9 < 0.001

Confidence interval (95%) on the 3rd month, CHO (17-35.7) and LDL-C
(10.3-25.9).
Compared to the basal results and after 3 months of treatment, mean CHO
levels had decreased by 12,1% and mean LDL-C levels by 13,3%.
By the end of the third month 31.7% of patients - 13 cases, 6 males and 7
females- had a LDL-C level < 100 mg/dl.

Conclusions: After 3 months of treatment with ezetimibe mean LDL-C
levels were reduced by 13.3%, with 31.7% of our patients showing direct
LDL-C levels < 100 mg/dl. Only two patients had to stop the therapy due
to related side effects.

SP261 OPTIMIZATION OF A THERAPY SCHEDULE WITH
FOLINIC ACID TO TREAT HYPERHOMOCYSTEINEMIA IN
PATIENTS ON HEMODIALYSIS

Carlos Del Pozo, Luis Alvarez, Ramon Lopez-Menchero,
Isidro Torregrosa, Laura Sanchez, Maria Dolores Albero. Department of
Nephrology, Hospital Virgen de los Lirios, Alcoy, Alicante, Spain

Objective: To establish the optimal therapy schedule for a prolonged
polyvitaminic treatment (folinic acid plus vitamin B6 and vitamin B12)
indicated to control hyperhomocysteinemia in patients on hemodialysis.
Patients and method: On a first period (induction), 68 hyperhomocys-
teinemic patients, 45 males and 23 females with a mean age of 65 ± 12.4
years and a mean time on dialysis of 51.4 ± 12.6 months, received i.v.
folinic acid (50 mg) plus oral piridoxine clorhydrate (750 mg) and hy-
droxicobalamine (1.5 mg) on a weekly basis for 15 months. On a second
period two groups were formed with patients being distributed into them
according to homogeneity criteria: group A (n=29, control) continued the
same treatment schedule for another 6 months before receiving the same
dosage on a monthly interval. On the other hand patients in group B (n=27)
had an interval between doses of 15 days for 3 months and then monthly
for another 12 months on a third period. Periodic measures of homocystein
(tHcys), folate and B12 vitamin were made.
Results:

First period: Induction

Basal 2 m 6 m 9 m 15 m *p

tHcys µM 28.8 ± 8.4 19.9 ± 3.9 16.9 ± 3.9 16.5 ± 4.3 17.2 ± 3.1 < 0.001
Folate mmol/l 17.5 ± 31 146 ± 49 171 ± 40 143 ± 53 159 ± 69 < 0.001
VitB12 pmol/l 495 ± 212 564 ± 170 662 ± 182 591 ± 160 679 ± 201 < 0.001

tHcys in second and third periods

2nd period Basal 2 m 3 m 6 m p*

Group A 17.4 ± 3.7 16.2 ± 4.3 17.9 ± 3.6 15.8 ± 4.0 < 0.01
Group B 17.5 ± 3.7 17.9 ± 3.3 17.7 ± 3.4 17.0 ± 4.2 NS
3rd period 9 m 12 m 15 m
Group A 16.3 ± 4.1 18.1 ± 4.9 19.3 ± 4.4 < 0.005
Group B 16.6 ± 3.5 17.7 ± 4.3 18.9 ± 3.8 < 0.005

Second period – Group A: weekly. Group B: Every 15 days (3 m), then monthly. Third
period – monthly basis. *p compared to basal values.

Conclusions: i.v. administration of folinic acid (50 mg) every 15 days
maintains homocysteine (tHcys) levels which are similar to those achieved
during the induction period. By the end of the third month only 14.8% of
patients normalize their tHcys levels (tHcys <13.5 µM) after receiving the
treatment every 15 days.

SP262 DISORDERS OF MINERAL METABOLISM AND
INFLAMMATION, BUT NOT HYPERHOMOCYSTEINEMIA,
ARE RELATED TO CAROTID INTIMA-MEDIA (CIMT)
THICKNESS IN HEMODIALYSIS (HD) PATIENTS

Carlo Massimetti1, Franco Brescia2, Sandro Feriozzi1, Maria Serra3,
Maria Teresa Muratore3, Vincenzo Maria Terone3, Enzo Ancarani1.
1Nephrology & Dialysis, Belcolle Hospital, Viterbo, Italy; 2Radiology,
Belcolle Hospital, Viterbo, Italy; 3Chemistry, Belcolle Hospital, Viterbo,
Italy

Traditional risk factors for cardiovascular disease (CVD) can not explain
the excess mortality and morbility in HD patients (pts).This amplification
in CVD risk in uremic pts has been attributed to several emerging risk fac-
tors, such as oxidant stress, hyperhomocysteinemia, hyperphosphatemia,
chronic low-grade inflammation, and arteriosclerosis vessel stiffening. The
aim of our study was to evaluate if there was an association between the ex-
tent of the CIMT and some of the main emerging risk factors for atheroscle-
rosis in HD pts. 127 pts underwent bilateral B-mode ultrasonography of
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the carotid artery for the evaluation of CIMT (mm) and biochemical anal-
ysis of sCa, sPO4, albumin, cholesterol, HDL, LDL, triglycerides, homo-
cystein (Hcy), C-reactive protein (CRP), fibrinogen, PTH, folic acid, and
vitamin B12. Mean intake of calcium salts and vitamin D were recorded
in all pts. The CIMT was correlated with age, sPO4, Ca x PO4 product,
HDL, CRP, and diastolic blood pressure (r=.514, P<.000; r=.233, P<.01;
r=.264, P<.01; r= -.253, P<.01; r=.311, P<.001; r= -.197, P<.05; respec-
tively). Patients with age > 60 years showed CIMT values higher than
pts with age < 60 years (1.13±.58 vs 1.80±.69 mm, P<.001). Patients
with sPO4 > 5.5 mg/dl, Ca x PO4 > 55 mg2/dl2, PTH > 200 pg/ml, and
CRP > normal values compared with pts who showed these parameters
within normal range have CIMT values significantly higher (1.68±.71 vs
1.28±.67 mm, P<.001; 1.78±.71 vs 1.32±.67mm, P<.001; 1.58±.79 vs
1.27±.45, P<.01; 1.91±.82 vs 1.34±.62, P<.001; respectively). Homo-
cystein levels did not show any correlation with CIMT, and when pts were
subdivided into normal or high hcy values or stratified for different hcy lev-
els there were no differences in CIMT values between groups, nevertheless
pts with higher hcy levels showed lower folic acid values. We did not find
any relationship between amount of calcium salts and vitamin D intake
and the extent of CIMT. Taken together, our results suggest that among
the main emerging risk factors for CVD calcium-phosphorus derangement
and inflammation are associated with a greater atherosclerotic damage, as
indicated by the extent of CIMT, while hyperhomocysteinemia does not
seem to be related to this event. Nevertheless, because most of our pts have
hyperhomocystinemia we can not rule out a role of hyperhomocysteinemia
in the atherosclerotic process, so that needs further investigations.

SP263 PROCALCITONIN MARKER OF INFECTION IN
HAEMODIALYSIS PATIENTS

Maria B. Michittu, Giovanna Sau, Pierina A. Menneas, Maria C. Mereu,
Paolo Altieri. Patologia Renale, Azienda Ospedaliera G. Brotzu, Cagliari,
CA, Italy

Infection and cardiovascular complication are the leading cause of mortal-
ity and morbidity in the patients undergoing haemodialysis. The common
laboratory parameters used to determine the diagnosis of infection can be
modified in an aspecific way.
The aim of the present study was to evaluate wheter the procalcitonin
(PCT) may be as helpful as the PCR in the diagnosis of systemic bacterial
infection and chronic inflammation in haemodialysis patients.
116 patients in chronic haemodialytic treatment were examined. The mean
age was 64,87±13,86 years, 74M/42F, the dialytic age was 7,13±5,19
years, KT/Veq 1,29±0,19, nPCR 1,1±0,25, 25/116 patients were smokers.
The high flux membrane was used by 98/116 patients (85%). The patients
were divided into infected and non-infected. Within non-infected patients
two groups were identified, with or without cardiovascular pathology. The
criteria adopted to identify the infective condition were: temperature before
dialysis >38°C, leukocyte count >12000 mm3, antibiotic therapy, positive
culture, infected vascular access or other doubtful sources such as ulcer
etc. The criteria to identify the cardiovascular pathology were: presence
in the past history records of IMA, coronary disease, cerebral vascular
disease or peripheral diagnosed with instrumental exams. The predalytic
PCT values were compared with the other predialytic inflammation or
nutritional parameters: PCR,WC, fibrinogen, prealbumin, albumin, nPCR,
BMI, Hb, dose EPO.
Among 116 patients examined 57% of case resoulted with PCT high val-
ues, 25 patients infected (25%), 36 patients (31%) with and 55 patients
(47%) without cardiovascular pathology. Whithin the index of phlogo-
sis, the PCT (1,24±0,83 vs 0,51±0,22µg/dl), P<0,0001, the fibrinogen
(408±125 vs 328±74mg/dl), P<0,0001, the PCR (3,21±3,18 vs 0,49±
0,49mg/dl), P<0,0001, the WC (7892±2368mm3), P<0,001were signifi-
cantly higher in the group infected than in the group non-infected. In the
group with or without cardiovascular pathology there were no significantly
differerences within the PCT (0,48±0,23 vs 0,53±0,20µg/dl), P=0,29, val-
ues or the other index of infection included the PCR. Whitin the nutritional
index, only the values of prealbumin differed significantly in both groups
infected and non (25,84±7,39 vs 31,05±7,85mg/dl), P<0,05. The PCT
values was>0,5µg/dl in 14/36 patients in the group with cardiovascular
pathology and in 27/55 patients in the group without.
Our results show that PCT is an early and sensitive marker in the inte-

current infection. The PCT as well as the PCR is positive in the 100% of
infected patients.In the group with or without cardiovascular disease the
PCT role is not so clear. The cronical inflammation is not only due to the
atherosclerosis but also to other several causes as underlying diseases, ure-
mia or haemodialysis itself. The role of prealbumin as early indicator of
malnutrition in the patients with higher risk is proved by the lower values
found in the infected and with cardiovascular disease group. In a perspec-
tive study could be useful to verify wheter the PCT so as the PCR is a death
rate predictive of mortality.

SP264 CORONARY ARTERY STENOSIS IN ASYMPTOMATIC
PATIENTS WITH CHRONIC KIDNEY DISEASE AND ITS
RELATION TO PERIPHERAL VASCULAR DISORDERS

Takayasu Ohtake, Machiko Oka, Kouji Okamoto, Kyouko Maesato,
Hidekazu Moriya, Shuzo Kobayashi. Department of Nephrology, Shonan
Kamakura General Hospital, Kamakura, Kanagawa, Japan

We previously reported (JASN in press) that significant prevalence of coro-
nary artery stenosis (CAS) (>50% stenosis) evaluated by coronary angiog-
raphy (CAG) in asymptomatic patients with stage 5 chronic kidney disease
(CKD) was surprisingly very high (16/30, 57.1%). However, it remains
unknown whether or not patients with CAS have also peripheral vascular
disorders (PVD). Thirty patients without any previous symptom of angina
at the initiation of renal replacement therapy were included. We evaluated
the relationship between CAS (having more than 50% stenosis in CAG)
and atherosclerosis surrogate marker, i. e., ankle-brachial blood pressure
index (ABI) and intima-media thickness (IMT) of carotid artery. Decreased
ABI was closely associated with the existence of CAS (p<0.01). When cut
off value of ABI was set at 0.9, all 5 patients with ABI value less than
0.9 had significant CAS. IMT was significantly increased in patients with
CAS (p=0.04). Stratified IMT (cut off value: 1.0 mm) provided that 75% of
patients (9/12) with IMT greater than 1.0 had significant CAS. We clearly
demonstrated that patients with CAS had also PVD. We need to examine
systemic atherosclerotic conditions in patients with stage 5 CKD even if
they have no symptom.

SP265 IDENTIFICATION AND QUANTIFICATION OF KEY
CYTOKINES IN BLOOD LEUKOCYTES DURING A
ROUTINE HAEMODIALYSIS TREATMENT BY
MICROARRAY ANALYSIS AND QUANTITATIVE REAL-TIME
PCR

Bjoern Friedrich1, Dorothea Alexander2, Andrea Janessa1 , Florian Lang3,
Teut Risler1. 1Department of Medicine, University of Tuebingen,
Tuebingen, Germany; 2Department of Orthopedics, University of
Tuebingen, Tuebingen, Germany; 3Department of Physiology, University
of Tuebingen, Tuebingen, Germany

Objective: Chronic microinflammation leads to a higher cardiovascular
morbidity in chronic haemodialysis patients. In comparison to healthy
controls, HD patients show elevated cytokine levels, which maintain mi-
croinflammation. Controversial studies are published with respect to acute
effects of HD treatment on up- or downregulation of cytokines on protein
level.
Methods: 20 chronic HD patients were haemodialysed for 4 hours with a
4008 dialyser using high-flux membrane. Blood was drawn immediately
prior to HD, and subsequently after 240 min. RNA was immediately sta-
bilized and extracted using the PaxGene System. Therefore, we analysed
acute changes of cytokine RNA in blood leukocytes using microarray anal-
ysis (n = 1 - spotted as quadruplicates) and quantitative real-time PCR
(Light Cycler - n = 20).
Results: Microarray analysis showed after 240 min HD increased transcript
levels of pro-inflammatory cytokines TNF-α (induction factor 3.69 ± 0.59),
IL-1β (1.19 ± 0.27), IL-8 (1.71 ± 0.27) and IL-18 (1.33 ± 0.22), of the
anti-inflammatory IL-1RN (2.47 ± 0.08), of the chemokine receptor 4
(CCR4) (1.98 ± 0.07) and of the chemokine receptor 7 (CCR7) (1.73 ±
0.17). Quantitative real-time PCR confirmed that HD treatment increased
significantly the transcripts of IL-8 (3.41 ± 0.58), IL-1β (1.25 ± 0.09),
TNF-α (1.49 ± 0.15), IL-1 RN (1.33 ± 0.09), CCR4 (1.46 ± 0.12) and
CCR7 (1.53 ± 0.14), but not IL-18.
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Discussion: Acute effects of HD treatment on cytokine and cytokine re-
ceptor transcription in blood leukocytes could be determined by microarray
analysis and subsequent quantification with quantitative real-time PCR. HD
treatment leads to a significant stimulation of several proinflammatory cy-
tokines (especially IL-8), and of the anti-inflammatory IL-1 RN. With the
induction of the chemokine receptor 4 and 7 (CCR4 + CCR7) we identified
new players in the microinflammation triggered by routine haemodialysis
treatment.

SP266 GENETIC POLYMORPHISMS OF
METHYLENETETRAHYDROFOLATE REDUCTASE
(MTHFR) IN PATIENTS WITH CHRONIC RENAL FAILURE
ON DIALYSIS: INCIDENCE OF THE C677T, A1298A AND
G1793A

Fernanda A. Domenici1, Maria Terezinha I. Vannucchi2, Renata
C. Lataro1, Mônica S.S. Meirelles1, Keila U. Menezes2,
Helio Vannucchi1. 1Nutrition, Faculty of Medicine of Ribeirão Preto,
University of São Paulo, Ribeirão Preto, São Paulo, Brazil; 2Dialysis,
Serviço de Nefrologia de Ribeirão Preto, Ribeirão Preto, São Paulo,
Brazil

Methylenetetrahydrofolate reductase (MTHFR) is a regulatory enzyme of
the metabolism of homocysteine. Genetic mutation of the gene may be
an important cause of hiperhomocysteinaemia in patients with chronic
renal failure (CRF), majoring the risk factor of macroangiopathies and
cardiovascular injuries. This study aimed to investigate the incidence of
C677T, A1298C and G1793A, hetero and homozygote polymorphisms of
the MTHFR gene in patients with CRF. Fifty patients with chronic renal
failure, 38 patients on hemodialysis (HD) and 12 on peritoneal dialysis
(PD), were genotyped for C677T, A1298C and G1793A polymorphisms,
using standard PCR-based protocols. It was studied associations between
the mutations, sex and etiology of CRF. The results are described in the
table:

Mutations of MTHFR: Prevalence and Associations

Mutation HD/Frequency PD/Frequency Associations

C677T (CT-TT) 60%/Male -HA 25%/Female –
A1298C (AC-CC) 29%/Female -HA 67%/Female CT/AC
G1793A (GA-AA) 8%/Male -HA – AC/CC

The results show high prevalence of mutations on dialysis patients (79%
in HD and 75% in PD). It is described in literature an incidence of the
mutation in normal people, with ethnic variables: 43% and 44% (C677T),
18% and 42% (A1298C), 3% and 12% (G1793A), as far as the higher
occurrence considering lifestyle and habits (tabagism, vitamin deficiency
and coffee consumption), hormone levels (higher levels of homocysteine in
males) and creatinine levels. In conclusion, this data suggests that C677T
and A1298C polymorphisms can be considered as risk factors in renal
patients with hypertension (HA), mainly for males on HD, which it is
not confirmed in PD, where females has more frequent mutations than
males. The G1793A polymorphism is associated with A1298C only in
HD patients and also suggests differences related to dialysis modality.
Assuming that dialysis procedure can also be considered as a risk factor
for mutations, these informations have clinical relevance to reduce effects
on cardiovascular diseases, the major cause of mortality and morbility in
renal patients.
Financial support: FAPESP

SP267 SMALL DENSE LOW-DENSITY LIPOPROTEIN
CHOLESTEROL LEVELS DETERMINED BY THE SIMPLE
PRECIPITATION METHOD IN HEMODIALYSIS PATIENTS

Takayasu Taira1, Toru Hyodo1, Haruki Wakai1, Toru Takemura1,
Tetsuo Chiba1, Hideo Hidai1, Yasuki Ito2, Satoru Murayama3,
Ayako Ikejiri3, Tsutomu Hirano3. 1Nephrology, Yokohama Dai-ichi
Hospital, Yokohama, Kanagawa, Japan; 2Development, Denka Seiken Co.
Ltd., Tokyo, Japan; 3First Department of Internal Medicine, Showa
University School of Medicine, Tokyo, Japan

Small dense low-density lipoprotein cholesterol (small dense LDL-C) has

been highlighted as a new risk factor for coronary heart disease. Recently,
we established a simple assay for small dense LDL-C using heparin-Mg
precipitation followed by direct measurement of LDL-C (Hirano T et al,
J Lipid Res. 2003; 44:2193-2201). The small dense LDL-C level was
identical to cholesterol in denser LDL fraction with a density of 1.044
to 1.063 g/mL. Our purpose was to examine the clinical significance of
this simple and rapid precipitation method for small dense LDL-C (lab-
oratory time: one hour) in chronic hemodialysis patients. Nine hundred
and fifty eight hemodialysis patients were enrolled as normolipidemic and
hyperlipidemic subjects. Eighteen hemodialysis patients (8 females and 10
males; mean age 54±9 years; HD duration 10.9±6.5 years) were treated
for 3 months with sevelamer hydrochloride at a dose of 3-7.5 g/day. The
mean LDL particle diameter was measured by 2% to 16% gradient poly-
acrylamide gel electrophoresis. Small dense LDL-C was measured by a
direct homogenous LDL-C assay in the supernatant that remained after
heparin-magnesium precipitation with density < 1.044 lipoproteins. The
mean total cholesterol (TC) value in 958 hemodialysis patients was 154
mg/dL, the mean TG value was 102 mg/dL, the mean HDL-C value was
47.4 mg/dL, and the mean LDL-C value was 83.9 mg/dL. After the seve-
lamer hydrochloride treatment, the mean LDL-C levels (mg/dL) decreased
significantly from 82.9±23.8 to 65.9±24.6 (P<0.001), and the mean TC
levels (mg/dL) decreased from 158.0±25.0 to 144.5±33.4 (P<0.05). The
mean HDL-cholesterol (HDL-C) levels (mg/dL) increased significantly
from 42.3±15.2 to 50.1±17.5 (P<0.001). The mean LDL diameter in-
significantly changed during the sevelamer hydrochloride treatment from
25.9±0.5 to 26.3±0.5 nm. The mean remnant-like lipoprotein particles-
cholesterol (RLP-C) levels (mg/dL) insignificantly changed from 8.8±5.4
to 9.9±5.7. The high sensitive C-reactive protein (mg/dL) insignificantly
changed from 0.22±0.30 to 0.14±0.25. The mean LDL-C value was
65.9±24.6 mg/dL, and the mean small dense LDL-C value was 14.5±8.7
mg/dL. In hemodialysis patients, small dense LDL-C levels were posi-
tively correlated with the LDL-C and apo B (r=0.73). Those results suggest
that the measurement of small dense LDL-C by the present precipitation
method is useful to evaluate atherogenic risk in hemodialysis patients.
Dyslipidemia in chronic hemodialysis patients shows the abnormality of
the quality and quantity in lipid.

SP268 RELATIONSHIP BETWEEN HEART RATE VARIABILITY
AND SYSTOLIC DYSFUNCTION OF LEFT VENTRICULAR
IN ESRD PATIENTS ON MAINTENANCE HEMODIALYSIS

Kirill S. Komissarov1, Valeriy S. Pilotovich1, Svetlana A. Kurganovich2.
1Nephrology, National Center Nephrology and Transplantation, 4th City
Clinic, Minsk, Belarus; 2Ultrasound, Republic Scientific and Practical
Center “Cardiology”, Minsk, Belarus

End stage renal disease (ESRD) patients with left ventricular (LV) dys-
function have a high risk of developing congestive heart failure (CHF).
Cardiovascular autonomic dysfunction has been proposed as an important
mechanism that may explain at least part of this excess cardiovascular
mortality.
In the present study, we investigated how the autonomic nervous activ-
ity is associated with the presence of LV dysfunction in ESRD patients
on maintenance hemodialysis (HD). Twenty two HD patients underwent
an echocardiographic study (LV ejection fraction (EF) evaluation) and a
5-minute ECG record in supine and orthostatic position for time- and fre-
quency domain heart rate variability (HRV) calculation (measurement of
the percentage of differences between adjacent NN intervals more than
50 ms (pNN50) and high frequency component (HF) as parameters of the
parasympathetic activity, and the ratio of low frequency component (LF)
to HF (LF/HF) as a parameter of the sympathetic activity). Nine patients
(41,5±9,7 years aged; M/F=6/3; dialysis duration was 40,3±6,7 months)
had EF LV=36,8±10,2% (group 1). The rest of the patients (44,5±8,7
years aged; M/F=8/5; dialysis duration was 38,3±9,7 months) had EF
LV=65,1±5,9% (group 2).
The 1 group patients had significant low SDNN (51,9±13,3ms vs.
91,7±24,4ms, p<0,01), pNN50 (7,2±1,2% vs. 0,9±0,3%, p<0,001), HF
(37,6±12,1% vs. 48,6±7,8%, p<0,05), LF (41,6±6,8% vs. 69,3±8,8%,
p<0,05) in supine position than the 2 group patients respectively. Dur-
ing orthostatic test the parameters of HRV deeply depressed compare with
the orthostatic position: pNN50 (0,1% vs. 0,9%, p<0,05), HF (22,1% vs.
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37,6%).We revealed positive correlations between EF LV and HF compo-
nent of HRV on HD patients with LV dysfunction (r=0,98; p<0,001)
These results suggest that both parasympathetic and sympathetic dysfunc-
tion exist in HD patients, being dependent on the degree of LV dysfunction.

SP269 CIRCULATING VEGFR-2 AFTER HOMOCYSTEINE AND
FIBRINOGEN LOWERING THERAPY IN HEMODIALYZED
PATIENTS: A ONE YEAR FOLLOW-UP STUDY

Vincenzo Sepe, Carmelo Libetta, Gabriella Adamo, Maria L. Palma,
Natalia Rossi, Maria G. Giuliano, Grazia Soccio, Manuela Zucchi,
Antonio Dal Canton. Nephrology, Dialysis and Transplantation, IRCCS
Policlinico S. Matteo and University of Pavia, Pavia, Italy

In vitro studies have shown that angiogenesis can be promoted by fibrino-
gen but inhibited by elevated homocysteine levels. Vitamin supplements
or even folates alone are a recognized homocysteine lowering treatment
in hemodialyzed (HD) patients. Recent clinical data have shown as folate
and vitamin B supplements are also effective in lowering fibrinogen lev-
els. Aim of this study was to investigate changes of VEGFR-2 levels after
calcium levofolinate (fol) + vitamin B12 (B12) or fol supplements alone in
15 HD patients. Staff nurses administrated fol (25 mg) + B12 (1 mg) at the
end of each HD session, B12 was discontinued after 2 months and fol after
6 months. All patients received hemodialysis thrice-weekly, never using
cuprophane membranes and always showing monthly Kt/V > 1.2. Blood
was collected at the end of the long interval period. Serum samples were
also collected from 10 healthy individuals (CTRLs). Total homocysteine
(tHcy) was measured by reverse-phase HPLC with fluorimetric detection,
VEGFR-2 by a commercial ELISA kit, fibrinogen, folic acid and B12 by
standard laboratory methods. All parameters were analyzed at baseline and
after 2, 6 and 12 months of follow-up (Table). THcy and fibrinogen levels
decreased significantly after 2 months of treatment with fol + B12. Four
months after B12 discontinuation, but with folic acid levels higher than
basal (P<0.01), tHcy and fibrinogen were still significantly lower than
basal. After 6 months from fol discontinuation, 12th month of the study,
all levels returned to presupplementation values. VEGFR-2 levels analyzed
in 10 out 15 patiens were never affected by vitamin supplements (Table),
but were always lower than CTRLs (2140±435 pg/mL; range, 1600-2650;
P<0.05).

Basal 2 mts 6 mts 12 mts
No vitamins Fol + B12 Fol only No vitamins

tHcy, µmol/L 52±21 22±5** 23±4** 43±25
(29-101) (14-34) (14-32) 20-125)

Fibrinogen, mg/dL 479±152 377±81* 351±104* 372±120
(279-817) (269-559) (218-569) (106-494)

VEGFR-2, pg/mL 1062±554 1293±1107 766±786 999±699
(401-1885) (157-3214) (73-2675) (227-2336)

Folic acid, ng/mL 4±3 23±2** 24±0** 6±4
(1-10) (19-24) (23-24) (1-17)

B12, pg/mL 479±152 645±340* 410±140 379±167
(279-817) (269-1518) (265-762) (213-774)

mts, months; data are mean ± SD, (range); *, P<0.05 vs. basal; **, P<0.01 vs. basal

Our preliminary data suggest that in HD patients a) fol supplements alone
are an effective lowering treatment for both homocysteine and fibrinogen;
b) the partial lowering of homocysteine and fibrinogen by vitamin supple-
ments does not affect in the short term circulating VEGFR-2.

SP270 PLASMA HOMOCYSTEINE AND ITS ASSOCIATION WITH
MORTALITY IN HAEMODIALYSIS PATIENTS

Bilal Jamil1, Shakeel Tugdi1, S.A. J. Naqvi2. 1Aziz Tabba Dialysis Centre,
Karachi, Sind, Pakistan; 2The Kidney Foundation, Karachi, Sind, Pakistan

High level of total plasma homocysteine (tHcy) is an independent risk
factor for increased cardiovascular morbidity and mortality in general pop-
ulation. This association has not been confirmed in patients on long term
haemodialysis (HD). Although, some studies have shown a positive corre-
lation, others have failed to confirm it. Recently some studies have even
demonstrated a negative correlation between tHcy levels, cardiovascular
events and mortality – a phenomenon described as ’reverse epidemiology’.
It is believed that malnutrition and inflammation, either independently or

together as ’malnutrition-inflammation syndrome’ contribute to this phe-
nomenon.
We determined tHcy levels in patients on long term HD and prospectively
observed them for 18 months to study the association between tHcy and
mortality. We also studied the correlation of tHcy and some laboratory
markers of nutrition (urea, creatinine, and albumin) in these patients.
Of 134 patients studied, 85 (63%) were males, and 37 (28%) had renal
failure secondary to diabetes mellitus and 53 (40%) had a history of car-
diovascular event in the past. Their mean age was 44.41±14.54 years. Mean
and median serum tHcy levels were 58.65±50.42 and 35.54 m mol/L re-
spectively, range 10.06-295.8 m mol/L. Only one (0.8%) patient had tHcy
level within the normal range (< than 15 m mol/L). Mean serum tHcy level
was 4.7 times higher than the normal level. 82% patients had greater than
two fold high tHcy levels; 27.1% had greater than 5 fold high tHcy levels;
and 11.6% patients had greater than 10 fold high tHcy level. tHcy had sta-
tistically significant correlation with serum albumin (p-0.001) and serum
creatinine (p-0.035). Those who died had low tHcy levels (47.97±39 m
mol/L) compared with the survivors (62±53.23 m mol/L). Mortality rate
of 9% in the highest quartile (tHcy > 97.97 m mol/L) was significantly low
than the other three quartiles (23.5%, 35.3% and 36.4% - p 0.039).
The prevalence of hyperhomocysteinemia in our HD population is very
high. Patients with markedly raised tHcy (> 97.97 m mol/L) had lower
mortality rates than those with mild elevation of tHcy (between 15 and
35.54 m mol/L). There was a statistically significant correlation between
tHcy levels and some laboratory markers of nutritional status in HD pa-
tients.

SP271 NICKEL ACCUMULATION LEADS TO DECREASED
HOMOCYSTEINE CONCENTRATION IN HEMODIALYSIS
PATIENTS

Zsuzsa Varga1, Istvan Karpati1, Janos Matyus1, Nikolett Kiss1,
Zsuzsa Ignacz1, Sandor Biro2, Janos Dombovari3, Laszlo Ujhelyi1,
Thomas Ben1, Lajos Papp3, Gyorgy Kakuk1, Jozsef Balla1. 1Division of
Nephrology Ist Department of Medicine, Health and Medical Science
Center, University of Debrecen, Debrecen, Hungary; 2Department of
Human Genetics, Health and Medical Science Center, University of
Debrecen, Debrecen, Hungary; 3Department of Inorganic and Analitical
Chemistry, University of Debrecen, Debrecen, Hungary

Hyperhomocysteinemia (HHC) is considered to be an independent risk fac-
tor for cardiovascular diseases in end stage renal failure. General treatment
of HHC by folic acid is non-efficient in all hemodialysis (HD) patients. Re-
cently, it was demonstrated that in vitamin B12 deficient animals developing
HHC cobalt and mainly nickel salt administration ameliorated HHC and
enhanced theirs vitamin B12 status. However, no human data concerning
relationship between cobalt and nickel concentrations and homocysteine
status are available.
Aims were to study i.) the connection between serum cobalt and nickel
concentrations and the homocysteine status of hemodialysis patients, ii.)
the in vitro effects of those trace elements on homocysteine production, vi-
ability and proliferation induced by Concanavalin A in human lymphocytes
in order to evaluate the possible role of these trace elements in production
of homocysteine and theirs cytotoxicity.
Mildly elevated cobalt (1.11 vs. 0.5 ug/L, p<0.01) and about five times
higher nickel (11.4 vs. 2.35 ug/L, p<0.001) concentrations were found in
HD patients than in controls. Elevated nickel concentrations were accom-
panied with significantly reduced homocysteine and elevated vitamin B12

concentrations in HD patients independently of gender and polymorphs
of MTHFR. In vitro, nickel inhibited homocysteine production in lym-
phocytes at a concentration dependent manner. Nickel near to its mean (10
µg/L) and its maximal concentration (25 µg/L) observed in HD patients in-
hibited homocysteine production by 20 and 50%, respectively without any
sign of cytotoxicity (e.g. did not alter proliferation, number of apoptotic
cells, NMP protein and TRAIL production in lymphocytes).
In conclusion, a relationship between nickel concentrations and homocys-
teine cycle was demonstrated in HD patients. These results suggest that
nickel accumulation might play a role in lowering of t-Hcy in HD patients.
However, adverse effects of nickel have to take into account, and nickel
supplementation is not advisable without a very strong control of serum
nickel concentrations.
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SP272 PLASMA D-DIMERS CORRELATE TO CARDIOVASCULAR
DISEASE IN PATIENTS ON CHRONIC HAEMODIALYSIS

Dimitrios Kirmizis1, Apostolos Tsiandoulas1, Maria Pangalou2,
Maria Protopappa2, Konstantinos Barboutis1. 1Department of Nephrology,
Serres General Hospital, Serres, Greece; 2Laboratory of Haematology,
Serres General Hospital, Serres, Greece

The purpose of our study was to investigate whether plasma D-dimers (PD),
as marker of the turnover of fibrin and the activation of the haemostatic
system, relates to cardiovascular disease in patients with end-stage renal
disease (ESRD) on chronic haemodialysis treatment (HD).
We studied 71 patients with ESRD (43 males, mean age 65±11 years), sta-
bilized on HD (mean duration 54 months, range 6-210). 14 patients (20%)
had diabetes mellitus (DM) and 22 patients (31%) had a history of doc-
umented cardiovascular disease (CVD)(16 males, mean age 70±6 years).
Automated latex enhanced immunoassay was used for the quantitative de-
termination of D-dimers in citrated plasma. Fibrinogen (PF) concentration
in citrated plasma was determined based on the Clauss method. All blood
samples were collected in the morning of a midweek routine dialysis day.
The results were assessed in relation to CVD, duration of HD (months),
DM, age and type of dialysis access. Student’s t-test, linear and logistic
regression analysis were used for the statistical analysis of the parameters
(mean±SD).
PD and PF were significantly higher in patients with CVD compared to
patients without CVD (337.9±81.7 vs 317.8±80.0 mg/dL, p<0.0001 and
595.7±387.0 vs 313.9±108.1 ng/mL, p<0.0001, respectively). PD and
PF were higher in patients with DM compared to others (445.9±268.7 vs
424.6±301.2 mg/dL, p<0.0001, and 337.7±62.4 vs 322.6±85.1 ng/mL,
p<0.0001). PD exhibited a significant positive correlation with the age
of the patients and CVD (R=0.431, P<0.0001, and R=0.489, P<0.0001,
respectively) and a significant negative correlation with the HD duration
(R=0.296, P<0.0001). PF appeared a significant, but more weak compared
to PD, correlation to the age and CVD (R=0.04, P<0.0001 and R=0.07,
P<0.0001 respectively). PF also exhibited a significant, although weaker
compared to PD, negative correlation with the HD duration (R=0.04,
P<0.0001). Multiple regression analysis for patients with native arteri-
ovenous fistula (avf) showed that the strongest independent predictors of
PD are CVD, PF, age, sex, avf stenosis and duration of HD, in this order.
CVD remained the strongest independent predictor of PD in patients with
arteriovenous grafts and central vein catheters as well.
PD and PF are found to be significantly higher in patients with CVD on HD.
PD exhibited a parallel pattern with PF but a more significant correlation
with CVD compared to PF. This might be of prognostic significance in this
patient population.

SP273 THIOLACTONASE ACTIVITY OF PARAOXONASE: IT’S
DETOXIFYING EFFECT ON HYPERHOMOCYSTEINEMIA IN
RENAL FAILURE

Cevat Yazici1, Kader Köse1, Elif Özsahin1, Meltem Demir1,
Cengiz Utas2, Bülent Tokgöz2. 1Clinical Biochemistry, Erciyes University
School of Medicine, Kayseri, Turkey; 2Internal Medicine, Erciyes
University School of Medicine, Kayseri, Turkey

Increased risk of cardiovascular disease (CVD) has been recognized as
an important cause of morbidity and mortality in chronic renal failure
(CRF). Oxidative stress is well known as an important factor in develop-
ing atherosclerosis. Hyperhomocysteinemia has also been accepted as an
independent risk factor for CVD. Paraoxonase (PON1), an antioxidant en-
zyme, has also thiolactonase activity, circulates in plasma attached to HDL.
It is suggested that PONl activity may relate to oxidative stress leading to
CVD and it may also prevent homocysteine (Hcy)-thiolactone accumula-
tion leading to hyperhomocysteinemia via its thiolactonase activity.
In order to investigate the risk of CVD in CRF by depending on the pres-
ence of oxidative stress, myeloperoxidase (MPO), represents neutrophil
activation, and PON1/arylesterase activities and Hcy level were measured
in serum/plasma samples of 42 patients (21 F, 21 M; aged 24-61 years) un-
dergoing hemodialysis (HD) for more than six months and also 42 healthy
volunteers (21 F, 22 M; aged 16-64 years). PON1 and arylesterase activities
were expressed as units per litter of serum (U/L) and also per millimole of
HDL-cholesterol (U/mmol HDL-C).

Significantly decreased PON1 and arylesterase activities, but increased
MPO and Hcy values were found in HD patients than those of controls.

MPO, PON1, Arylesterase Activities and Homocysteine Levels in Study Groups

Parameters Control (n: 42) HD Patients (n: 42)

MPO (U/L) 74.2±17.2 103.5±35.7*
Homocysteine (micromol/L) 13.65±3.25 26.26±8.41*
PON1 (U/L) 103±55 69±49*
PON1 (U/mmol HDL-C) 92.5±67.1 70.5±51.2*
Arylesterase (U/L) 166±58 116±45*
Arylesterase (U/mmol HDL-C) 152.2±93.3 115.0±47.1*

The values are means±SD. Statistical comparisons (by Student t test): HD patient group
vs control (*p<0.05)

In conclusion, as reflected by increased MPO and Hcy levels and decreased
PONl activity, it may be proposed that MPO mediated HOCl production,
from activated neutrophils, may inactivate PON1 by oxidative reactions;
therefore decreased PON1 may be related to hyperhomocysteinemia due
to its hcy-thiolactonase activity. As a result, oxidative stress may increase
CVD risk in HD patients, as seen in figure.

SP274 QT DISPERSION AS PREDICTOR OF CARDIAC
AMYLOIDOSIS INVOLVEMENT

Giovanni Maglionico, Enrico Niutta, Ottavio Amatruda, Luca Di Toma,
Giacomo Colussi. Nephrology, Varese General Hospital, Varese, Varese,
Italy

There are many types of amyloidosis but cardiac involvement most often re-
sults from the deposition of fragments of light chain immunoglobulins (AL
amyloidosis) produced by the clone of plasma cells in the bone marrow. Fa-
milial amyloidosis results from deposition of amyloid derived from mutant
transthyretin. Secondary amyloidosis (AA amyloidosis) rarely involve the
heart and is caused by the deposition of protein other than immunoglobulin
and is familial, senile, or due to a chronic inflammatory process. Restric-
tive cardiomyopathy results from injury to tissue due to the replacement of
normal myocardial contractile elements by infiltrative interstitial deposits.
In cardiac amyloidosis ECG often shows a pattern of pseudoinfarction:
left-axis deviation, poor R-wave progression in the precordial leads and
Q waves in V1 and V2 while echocardiogram is characterized by marked
thickness of cardiac walls. Cardiac amyloidosis has been associated to an
enhanced mortality due to insurgence of fatal ventricular arrhythmias. QT
dispersion (QTd), interlead variability of the QT interval in surface elec-
trocardiogram, reflects regional differences in ventricular recovery time, it
is known to increase in several conditions including cardiac ischaemia, re-
nal and cardiac failure and has been linked to the occurrence of malignant
arrhythmias. Actually there are not data on this risk factor in amyloidosis
(a) patients (pts).
We retrospectively investigated the relation between QTd and cardiac amy-
loidosis in 10 pts affected by AL a and 12 pts by AA a. No one was taking
drugs that could interfere with QT value. For a better evaluation of Q wave
duration the 12-lead ECG print-outs were subsequently twofold enlarged
by mean of a photocopier. Echocardiographic measurement was available
for 16 out of the 22 pts (8 AL a, 8 AA a).
We found that QTd was significantly greater in AL a pts than in AA a
pts (84±19 vs 62±32 msec, p<0,03 respectively) and it was significantly
associated with intraventricular septum thickness (r = 0,56, n =16, p<0,01)
moreover in AL a pts the incidence of left axis deviation, Q waves volt-
age and low voltage in V1 V2 was significantly higher than in AA a pts
(-28°±23° vs 20°±46°, p<0,04; 12±11 vs 1,2±1 mV, p<0,001; 5±2 vs
16±11 mV, p<0,03; respectively). In AA a pts serum creatinine and pro-
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teinuria resulted significantly higher than in AL a pts (2,6±1,6 vs 2,1±1
mg%, p<0,0001; 4,9±3,1 vs 3±2 g/L, p<0,02 respectively).
The most common cause of death in AL a is cardiac as a consequence of
progressive congestive cardiomyopathy or sudden death due to ventricular
fibrillation or asystole. The patient’s clinical outcome and likelihood of
responding to treatment is in large part determined by the extent of cardiac
involvement at diagnosis. Increased QTd in these patients may be explained
by a generalised variability of repolarization due to a diffuse impairment of
cell metabolism secondary to amyloidosis infiltration. This easy-to-obtain
electrocardiographic marker could prove effective in identifying patients at
risk and could lead to treatment strategies aimed to minimize the incidence
of cardiac death.

SP275 AN ASSOCIATION BETWEEN INFLAMMATORY STATE
AND LEFT VENTRICULAR HYPERTROPHY IN
HEMODIALYSIS PATIENTS

Yasemin Erten1, Murat Tulmac2, Ulver Derici1, Hatice Pasaoglu2,
Kadriye Altok Reis1, Galip Guz1, Musa Bali1, Turgay Arinsoy1,
Atiye Cengel2, Sukru Sindel1. Nephrology, Gazi University, Ankara,
Besevler, Turkey; Cardiology, Gazi University, Ankara, Besevler, Turkey;
Biochemistry, Gazi University, Ankara, Besevler, Turkey

Background: This study was performed to investigate the potential rela-
tionship between left ventricular hypertrophy (LVH) and proinflammatory
cytokines in hemodialysis (HD) patients and the effect of HD on cytokine
production.
Methods: Serum interleukin 1 beta (IL-1 β), interleukin 6 (IL-6) and tumor
necrosis factor alpha (TNF-a) measurements and echocardiographic studies
were performed in 35 stable HD patients. A variety of probable risk factors
for LVH including age, HD duration, blood pressure (BP), body mass
index, lipid profile, hemoglobin, albumin, parathormone and homocysteine
levels were also investigated. Additionally, the effect of HD procedure on
cytokine levels was evaluated. Predialysis serum levels of IL-1β, IL-6 and
TNF-alpha as well as homocysteine in HD patients were compared with 12
healthy subjects.
Results: Left ventricular hypertrophy was demonstrated in 20 (57%) pa-
tients by echocardiography. Left ventricular mass index (LVMI) positively
correlated with systolic BP (r = 0.556, p = 0.001), diastolic BP (r = 0.474, p
= 0.004) and serum level of TNF-a (r = 0.446, p = 0.009). Multiple regres-
sion analysis showed systolic BP and TNF-a to be significant independent
predictors of LVH. No association was observed between LVH and other
parameters. Mean predialysis IL-6 level was significantly higher in HD pa-
tients than healthy controls (15.7±8.7 vs 7.3±0.7 pg/ml p=0.001). Despite
higher mean predialysis serum TNF-alpha level in HD patients compared to
healthy subjects, it did not reach statistical significance (8.3±3 vs 7±1.45
pg/ml respectively, p>0.05). However, serum IL-6 and TNF-alpha lev-
els significantly elevated (from 15.7±8.7 to 17.8±9.5 pg/ml, p=0.001 and
from 8.3±3.0 to 9.9±3.5 pg/ml p=0.004, respectively) after HD compared
to predialysis levels.
Conclusion: In addition to BP, proinflammatory cytokines, TNF-alpha in
particular, seem to be associated with LVH in ESRD patients. Hemodialysis
therapy itself might promote LVH in uraemic patients via production of
proinflammatory cytokines.

SP276 EXCELLENT CONTROL OF BLOOD PRESSURE
AMBULATORY MEASURED FOR 48-HOURS IN
HEMODIALYSIS PATIENTS

Hüseyin Töz, Mehmet Özkahya, Gülay Asçi, Soner Duman, Ercan Ok,
Ali Basçi. Nephrology, Ege University, Izmir, Turkey

Normal blood pressure (BP) can be reached in more than 90% of hemodial-
ysis (HD) patients by intensifying salt restriction and ultrafiltration (UF)
treatment without using antihypertensive drug. The aim of this study is to
investigate the reflection of strict volume control strategy on the interdia-
lytic blood pressure control and pattern.
Ninety two randomly selected HD patients from a single center (age 50±15
years, HD duration 40±38 month, diabetes 14%, mean hematocrit 31 ±5%,
mean serum albumin 3,9±0,2 gm/dL, 60% of patients on Epo treatment)
were included into this study. HD treatment consisted of 12 hour per week.

Our approach for volume control consists of re-emphasis on salt restric-
tion, stopping all antihypertensive medications, intensified UF and isolated
UF when needed. Our aim was not only to normalise blood pressure but
also to achieve normal cardiac dimensions as evidenced by cardiothoracic
index (CTI) below 0,50, and normal dimensions of cardiac compartments
measured by echocardiograpy. by this approach using of antihypertensive
medication was below than 10% of our whole HD patient population as
this study cohort (6%). 48-hour blood pressure monitoring was performed
using Spacelab 90207 monitor. Dipper pattern was defined as night/day
ratio ≤ 0,90.
Interdialytic blood pressure recordings are shown in Table 1.

Table 1

Systolic BP Diastolic BP MAP Pulse pressure Heart rate

Daytime 117±15 70±12 86±12 46±10 81±9
Nighttime 118±18 69±12 86±13 49±11 72±9

Patients were divided into two groups: well-controlled (mean arterial
pressure-MAP <=100, group 1) and uncontrolled (MAP > 100, group
2). Clinical data of two groups of patients are shown in Table 2. Mean
interdialytic weight gain (IDWG) was found to be lower in group 1. CTI
was lower in group 2, but it did not reach significant level. There was no
difference for other parameters between groups. Overall dipper rate was
21% and its distribution between groups was not different.

Table 2

Group 1 Group 2

n (%) 84 (91) 8 (9)
Age (years) 50±15 42±17
HD duration (month) 50±15 45±40
Hematocrit (%) 31±6 31±6
Epo usage (%) 53 66
IDWG (L) a 0,21±0,9 0,3±0,9
CTI 0,46±0,4 0,50±0,8
First night/day dipper (%) 20 12
Second night/day dipper (%) 10 0

a: p< 0,05

Adequate blood pressure control, including whole interdialytic period, can
be achieved by strict volum control strategy consisting of salt restriction
and UF in majority of patients with conventional HD treatment. In spite of
well-controlled blood pressure, dipper rate is still low which is needed to
clarify.

SP277 INFLAMMATION AND COAGULATION IN RELATION TO
CARDIOVASCULAR DISEASE IN PATIENTS ON CHRONIC
HAEMODIALYSIS
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The objective of our study was to investigate the differences in acute phase
protein levels among patients with end-stage renal disease (ESRD) on
chronic haemodialysis treatment (HD) with and without cardiovascular
disease (CVD).
We studied 36 patients with ESRD (19 males, mean age 66±9 years), sta-
bilized on HD (mean duration 58 months, range 6-210). 3 patients (8%)
had diabetes mellitus (DM) and 10 patients (28%) had a history of doc-
umented CVD (6 males, mean age 72±4 years). Serum high-sensitivity
CRP (hsCRP) and lipoprotein (a) (Lpa), as positive acute phase proteins,
were measured. Routine biochemistry was evaluated and fibrinogen (PF)
levels in citrated plasma were determined as well, as a positive acute phase
protein and a marker of coagulation. All blood samples were collected in
the morning of a midweek routine dialysis day. The results were assessed
in relation to CVD, arterial hypertension (AH), age and duration of HD
(months).
hsCRP, Lpa and PF were significantly higher in patients with CVD com-
pared to patients without CVD (0.79±0.5 vs 0.75±0.4 mg/dL, p=0.004,
0.45±0.27 vs 0.37±0.27 mg/dL, p<0.001 and 318.7±63.3 vs 296.4±86.5

D
ow

nloaded from
 https://academ

ic.oup.com
/ndt/article/20/suppl_5/v101/1821667 by guest on 25 M

ay 2023



v112 Dialysis – adequacy, dry weight, devices, intradialytic complications Sunday, June 5, 2005

mg/dL, p<0.0001, respectively). On the contrary, patients with CVD had
lower serum protein and albumin levels compared to patients without
overt CVD (6.9±0.6 vs 7.2±0.5 g/dL, p<0.001, and 3.9±0.4 vs 4.1±0.2
g/dL, p<0.001, respectively). Patients with DM had lower serum protein
and albumin levels and higher PF and hsCRP compared to other patients
(6.6±0.6 vs 7.2±0.6 g/dL, p<0.001, 3.5±0.3 vs 4.0±0.3 g/dL, p<0.001,
and 360.9±84 vs 301.0±76.8 mg/dL, p<0.001), while they did not differed
significantly in Lpa levels (0.36±0.06 vs 0.4±0.3 md/dL, p=NS). hsCRP
exhibited a significant positive correlation with PF (R=0.47, P<0.001),
Lpa (R=0.19, P<0.001) and age (R=0.48, P<0.001) and a significant neg-
ative correlation with serum albumin (R=0.44, P<0.0001) and HD duration
(R=0.18, P<0.001). PF appeared a significant correlation to the age and
CVD (R=0.18, P<0.0001 and R=0.14, P<0.0001 respectively). Multiple
regression analysis for patients with CVD showed that the strongest in-
dependent predictors of hsCRP are PF, serum albumin, HD duration, age,
and Lpa in this order. Multiple regression analysis for patients with CVD
showed that the strongest independent predictors of PF are hsCRP, HD
duration, age, Lpa and serum albumin, in this order.
In conclusion, markers of inflammation and coagulation appear to cor-
relate with one another and with CVD in patients on HD. Although the
exact pathogenetic sequence is not precisely known, predominant among
the correlations in our patients was the association between hsCRP and
PF, pointing towards a close relation of inflammatory mechanisms with
coagulation.
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End-stage renal disease patients with diabetes mellitus are likely to have
impaired cardiac autonomic function as one of the diabetic neurological
complications, and impaired autonomic function is likely to be associated
with left ventricular hypertrophy (LVH) in diabetic hemodialysis patients.
In the present study, we investigated whether cardiac autonomic function
may be associated with changes in left ventricular geometry in diabetic
hemodialysis patients.
Twenty-four hour Holter electrocardiography with time- and frequency-
domain analyses of the heart rate variability was carried out in 154 dia-
betic patients (62 ± 11 years) between dialysis sessions. Echocardiography
was performed between dialysis sessions, and left ventricular mass index
(LVMI) was calculated. Criteria for LVH were defined as LVMI >134
g/m2 body surface area in men, or >110 g/m2 body surface area in women.
Concentric LVH was defined when relative left ventricular wall thickness
≥ 0.45, and eccentric LVH was defined when relative left ventricular wall
thickness was < 0.45, with left ventricular end-diastolic dimension > 56
mm. We calculated the percentage of differences between adjacent NN in-
tervals more than 50 msec (pNN50) and high frequency component (HF,
0.15-0.40 Hz) as parameters of the cardiac parasympathetic activity, and
the ratio of low frequency component (0.04-0.15 Hz)/HF (LF/HF) as a
parameter of the sympathetic activity with vagal modulation. Of 154 di-
abetic patients, concentric and eccentric types of LVH were found in 42
and 30 patients, respectively. Concentric LVH was associated positively
with LF or LF/HF in frequency-domain measures in diabetic hemodialysis
patients. In contrast, eccentric LVH was inversely associated with pNN50
in time-domain measures or HF in frequency-domain measures in diabetic
patients.

Differences in the association of the heart rate variability with concentric or eccentric
types of LVH in diabetic hemodialysis patients

Odds ratio 95% confidence interval p value

Concentric LVH (n = 42)
LF (x 102 msec2) 1.089 1.010 – 1.174 0.027
LF/HF ratio 1.808 1.181 – 2.769 0.006
Eccentric LVH (n = 30)
pNN50 (%) 0.722 0.562 – 0.927 0.011
HF (x 102 msec2) 0.771 0.647 - 0.920 0.004

Impaired parasympathetic activity seems to be related with eccentric type
of LVH, and sympatho-vagal imbalance may be involved with concentric
LVH in diabetic hemodialysis patients.
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Background: Vascular calcifications, which are associated with a unfa-
vorable prognosis, are recognized as a strong predictor of all-cause and
cardiovascular mortality in hemodialysis (HD) patients. In this context,
increased expression of bone regulating proteins such as osteoprotegerin
(OPG) by osteoblast-like cells has been proposed to play a central role.
Whereas evidence now exists that OPG level is increased in the HD popu-
lation, the influence of chronic renal failure (CRF) on OPG and coronary
calcifications has not been observed. Therefore, the aim of the present
study was to investigate whether progression of CRF was associated to
OPG serum levels and to the progression of coronary calcifications (CC)
as well.
Materials and Methods: 75 non dialyzed CRF patients at various stages of
renal failure (48 men and 27 women, mean age: 68.5±13.4 y.o., age ranged
27–94 years) were enrolled in the study. CC scoring was performed using
chest multislice spiral computed tomography (MSCT). In addition, blood
samples were collected for i) evaluation of the renal function (by estimation
of the creatinine clearance (ClCr) with the Cockroft and Gault formula)
and ii) serum OPG levels by ELISA method. Continuous variables were
divided into tertiles of ClCr. The relationships of OPG or CC score with
ClCr were estimated by analysis of variance and the levels of significance
were corrected according to the method of Fisher. Results are expressed as
mean±sem.
Results: The ClCr of patients was not exceeding 90.0 mL/min. Tertiles of
ClCr were as follows: tertile 1 or mild CRF (n=25) was defined by ClCr
of 90.0 to 40.5 mL/min, tertile 2 or moderate CRF (n=25) with ClCr of
40.4 to 26.7 and tertile 3 or advanced CRF (n=25) with ClCr of 26.6 to
7.4 mL/min. CC score was significantly related to decline in renal fonction
(291.3±117.0, 368.8±110.3, 715.0±143.0, in tertile 1, 2, 3 respectively;
p<0.0184 - 3 versus 1). Similarly, OPG levels was signifcantly increase in
tertile 3 (26.3±2.3 pg/ml) versus tertile 1 (15.7±1.5 pg/ml; p<0.0001) and
tertile 2 (18.7±1.4 pg/ml; p<0.0032).In addition, a significant correlation
was observed between OPG and CC scoring (p>0.0023).
Conclusion: These results show that progression of CRF is associated to an
increase in OPG serum levels and also to the progression of coronary calci-
fications and strongly suggest that OPG could be a underlying mechanism
in uremia-induced vasculopathy.

Dialysis – adequacy, dry weight, devices,
intradialytic complications
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A fall in systolic blood pressure (sBP) has been commonly seen during
hemodialysis (HD). However, for patients with autonomic imbalances, in-
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