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1. Anaemia Therapy

Effect of Intravenous and Oral Ascorbic Acid in Hemodialysis Patients with Anemia and

Hyperferritinemia

Ji-Min Jeon, Yong-Ki Park, Ji-Hwan Kim

Division of Nephrology/Internal
Medicine, DongRae BongSeng Hospital,
Busan, Korea

Division of Nephrology/Internal
Medicine, Good Gang-An Hospital,
Busan, Korea

Baseline and 3 Month Data Summary

Hemodialysis patients with anemia
and hyperferritinemia often develop
resistance to recombinant human
erythropoietin (EPO). Ascorbic acid
is believed to improve anemia in he-
modialysis patients.

We evaluated the efficacy of intra-
venous and oral ascorbic acid on
Epo-hyporesponsive anemia in he-
modialysis patients with hyperfer-
ritinemia. Fortyseven of 156 hemo-
dialysis patients with Hb < 11g/dL
and ferritin levels greater than 300
ng/ml were prospectively followed
up. Patients were randomly divided
into three groups. 16 patients had
received standard care (group 1), 17
patients had received standard care
and daily oral ascorbic acid at a
dose of 500 mg/day (group 2) and
14 patients had received standard
care and 300 mg of intravenous vita-
min C with each dialysis session
(group 3). Each group was similar in
clinical characteristics. Blood sam-
ples for measurement of hemoglo-
bin, hematocrit, serum iron, ferritin,
transferrin saturation and EPO dose

were obtained at baseline and after
three months of treatment.

After 3 months, hemoglobin and
hematocrit and transferrin saturation
levels significantly increased in
group 2 and 3 (p<0.05) but did not
change in group 1. EPO dosage
and ferritin levels decreased in group
2 and 3 (p<0.05).

There was no difference in group 2
and 3.

In conclusion, our study has demon-
strated that intravenous or oral
ascorbic acid therapy can improve
anemia, hyperferritinemia and EPO
resistance in hemodialysis patients.
The effects of intravenous and oral
ascorbic acid are similar. Further
studies are needed to determine
ascorbic acid dosing optimization.

Hb (g/dL) 8.9 =1.4 8.8+1.3 8.8+1.3 9.5+1.1% 9.0+£1.2 9.6+1.2*
Fe (u/L) 56.84+23  58.6+19 58.57+25 63.7+22% 61.12+21  67.29+19"
EPO dose (unit/week) 14729 14538 15684 12369~ 14986 11345~
Ferritin (ng/L) 764217 781192 783+191 646+189" 754+220 634+231*
T sat (%) 18+6.4 18.2+5.8 20.6+5.5 26.4+4.1% 19.8+4.9 24.5+3.2"

* <0.05



EPO Treatment at the Start of Hemodialysis is More Beneficial than at the End

of Hemodialysis

Noritomo Itami, Yasushi Shimonaka,
Taishi Nakashima, Kazushi Tsuneyama

Kidney Center, Nikko Memorial
Hospital, Muroran, Hokkaido, Japan
Product Research Dept., Chugai
Pharmaceutical Co. Ltd., Japan

Background and Aims: Although
erythroid progenitors require iron
for their maturation after EPO stim-
ulation, EPO is usually injected at
the end of hemodialysis (HD) for
renal anemia treatment as clinical
guidelines suggest, because EPO
given at the start HD is supposed
to be absorbed in the HD circuit
decreasing its efficacy.

Previously, we have shown that
EPO treatment at the start of HD
could improve iron utilization and
reduce EPO dose, while hemoglo-
bin (Hb) level and iron treatment
frequency were unaffected in a
short pilot study. Here, we per-
formed a longer study to confirm
the beneficial impact of EPO treat-
ment at the start of HD.

Method: Thirty six HD patients
providing written informed consent
were enrolled. At the beginning,
EPO treatment was changed from
the end of HD (Period ) to the start
(Period ). Anemia treatment was
carried out as usual. EPO dose
was altered biweekly to maintain
a target Hb level of 11-12 g/dL.
After 12 and 25 weeks, average
EPO dose, clinical parameters and
rate of operational incidents were
examined.

Results: At the start of the study,
mean Hb level was 10.99+0.85 g/dL
and was unchanged at week 12
and 25 (11.22+0.83 g/dL and
11.05+0.83, p=0.16 and p=0.89).
Frequency of iron treatment (28%,
33% and 17%, p=0.69 and
p=0.40) and serum ferritin were

also unchanged (174+113 ng/mL,
190+130 ng/mL and 176+109,
p=0.46 and p=0.76). Average EPO
dose in 2 weeks was significantly
reduced from 4,771+2,528 IU/week
in Period | to 3,949+2,140
IU/week at week 12 (p=0.048). At
week 25, EPO dose remained
reduced at 4412+2583 [U/week,
but not significantly (p=0.34).
There were no operational inci-
dents such as neglecting EPO
injection in Period II.
Conclusions: Results indicate
EPO treatment at the start of HD
was more beneficial and effective
than EPO treatment at the end of
HD. It was suggested that im-
proved iron utilization reduces
EPO dose, although Hb level and
iron treatment were unaffected.
Moreover, more reliable EPO injec-
tion can be achieved because inci-
dents at the start of HD were rare.
Further study should provide infor-
mation to establish an efficient
EPO treatment.




Evaluating the Impact of Change in Pre-Dialysis Weight on a Change in Measured

Hemoglobin

Joe Weldon, Tracy Jack Mayne,
Steven M. Wilson, Mahesh Krishnan

DaVita Inc., Denver, CO, USA

The literature has shown an asso-
ciation between low hemoglobin
(Hb), higher ESA doses and in-
creased morbidity and mortality in
dialysis patients, but many have
questioned the role of confound-
ing factors. Interdialytic weight
gain is associated with increased
morbidity and mortality. Increased
volume status could produce spu-
riously low Hb measures via simple
dilution, triggering ESA dose in-
creases and confounding asso-
ciations between both variables
and outcomes. We examined the
association between interdialytic
weight gain, measured Hb, and
ESA dose.

Methods: Retrospective analysis
of 164,866 hemodialysis patients
dialyzed between January 1 and
December 31 of 2009 at a large
dialysis organization. Sequentially
paired Hb values were created
within a 30 day period. For each
treatment corresponding to those
dates, change in ESA and Hb
were recorded and categorized by
change in pre dialysis weight. Mul-

Changes in Hb and ESA Dose by Weight Category

tiple observations per patient were
used.

Results: Prior mean Hb ranged
from 11.2 to 11.7 g/dL and prior
mean weekly ESA dose from 20 k
to 26 k Units. Table shows change
in Hb and ESA dose by interdia-
lytic weight gain category. To con-
trol for multiple measurements on
many patients, the weighted Pear-
son product moment correlation
was calculated on mean scores.
The correlation was r = -0.17
between change in pre-dialytic
weight and change in Hb, and
r = 0.03 between change in pre-
dialytic weight and change in ESA
dose.

Conclusions: Changes in pre-dia-
lysis weight were associated with
reciprocal changes in both Hb
and, in sequence, ESA dose.
Given the magnitude of these
effects, changes in pre-dialysis
weight may be a clinically mean-
ingful confounder of the relation-
ship between Hb, ESA dose and
morbidity & mortality in dialysis
patients.

>2.0to 10.0 kg 422,528 -0.29+0.86 6.8%
0.5t0 =2.0 kg 1,467,172 -0.09+0.73 1.0%
>-0.5 to <0.5 kg 1,644,905 +0.07+0.70 -1.3%
-0.5t0 =-2.0 kg 1,473,124 +0.23+0.74 -2.5%
<-2.0 to -10.0 kg 478,550 +0.39+0.91 0.4%




Dissociation of Relative Thrombocytosis Associated with Higher ESA Dose
vs. Hemoglobin Levels in Hemodialysis Patients

Elani Streja, Csaba P. Kovesdy,
Lilia R. Lukowsky,

Ramanath B. Dukkipati,

Allen R. Nissenson, Keith C. Norris,
Kamyar Kalantar-Zadeh

Harold Simmons Center, Harbor-UCLA
Medical Center, Torrance, CA, USA
DaVita, Lakewood, CO, USA

Salem VA MC, Salem, VA, USA
Charles Drew University, Los Angeles,
CA, USA

Background: Recent randomized
controlled trials indicated increas-
ed thromboembolic events and
mortality upon targeting higher
hemoglobin levels using higher
doses of erythropoietin stimulating
(ESA). It is not clear
whether the high mortality is as a
result of high ESA per se or high
hemoglobin level. We, hence, ex-
amined the association of the lat-
ter 2 factors with relative thrombo-
cytosis (increased platelet count),
which is a predictor of increas-
ed thromboembolic events and
death.

Methods: Using linear regression
models, we separately examined
the associations between ESA
dose and hemoglobin
with13-week week (calendar quar-
ter) averaged platelet count during
July to Dec 2001 in a cohort of
40,697 maintenance hemodialysis
(MHD) patients from in all DaVita
clinics. Models were adjusted for
case-mix.

agents

levels

Results: MHD patients were 47%
women; 46% diabetics; 34%
African Americans, respectively.
The 13-week averaged platelet
count was 229 x103/ul. In unad-
justed, and case-mix adjusted
models, incrementally higher he-
moglobin levels were associated
with lower platelet count, whereas
incrementally higher ESA doses
were associated with higher
platelet count (see Figures).
Conclusions: Observed higher
hemoglobin levels is not per se
associated with thrombocytosis,
but only if associated with higher
ESA dose or conditions that re-
quire higher ESA dose.
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2. Cardiovascular Diseases

Predictors of Survival in Dialysis Patients with Acute Myocardial Infarction:
Findings from the USRDS AMI Special Study

Samy M. Riad, Sally K. Gustafson,
Xinyue Wang, David T. Gilbertson,
Charles A. Herzog

Dept. of Nephrology,

University of Mineapolis, USA
Minneapolis, MN, USA
USRDS, Minneapolis, MN, USA

Background: Acute myocardial in-
farction (AMI) in dialysis patients is
associated with poor survival. This
study aims to identify predictors of
survival in dialysis patients prior to
AMI and to examine the association
between survival and different revas-
cularization techniques.

Methods and Results: 3049 US
prevalent dialysis patients hospital-
ized for AMI 4/1/1998-6/30/2000
were identified by cross-matching
United States Renal Data System
(USRDS) database and the Third
National Registry of Myocardial
Infarction (NRMI 3). Of the 3011
data abstraction forms sent to the
18 renal networks, 1696 were suffi-
ciently complete for analysis. Aver-
age age was 66.4 years old and
average years on dialysis 2.7 years.
69% were white and 47% were
females. Diabetes (DM) and dys-
rhythmia were prevalent in 72.5%
and 65.5% respectively. At 1 yr
post-AMI, 62% of the cohort had
died. The impact of independent
predictors on survival was examin-
ed in a Cox Proportional Hazards
model. Beta Blocker (BB) use was
associated with a favorable 1-yr all-
cause mortality (hazard ratio (HR)
of 0.8, p=0.003). As compared
to patients who dialyzed via ca-
theter, fistula use was associated

with favorable outcome (HR=0.76,
p=0.008), as was graft use (HR=
0.82, p= 0.016). Compared to pre-
dialysis systolic blood pressure
(PDSBP) between 120-179 mmHg,
PDSBP < 120 mmHg was more
hazardous (HR=1.46, p < 0.0001)
while PDSBP > 180 mmHg (HR=0.7,
p=0.004) had better survival. Coro-
nary artery bypass graft surgery
(CABG) and percutaneous coronary
intervention (PCI) within 30 days of
AMI were examined in time-inde-
pendent and time-dependent Cox
models. In the time-independent
model, PCl and CABG were similar-
ly associated with favorable out-
come. However, in all time-depend-
ent models, CABG lost its signifi-
cance (HR = 0.86, P = 0.35), while
PCI maintained its protective asso-
ciation (HR=0.67, p=0.0005).
Conclusion: BB use prior to AMI,
and PCI within 30 days of AMI are
associated with favorable one year
survival in dialysis patients. Valida-
tion of these observational findings
by randomized clinical trials is
needed.



Intravenous Erythropoetin does not Influence Intradialytic Hypertension

Albert J. Power, Kakit Chan,
Seema Singh, Peter Hill, David Taube,
Neill D. Duncan

Imperial College Kidney & Transplant
Institute, London, UK

West London Renal & Transplant
Centre, London, UK

Hammersmith Hospital, London, UK

Intradialytic hypertension [IDH] con-
fers a 22% increased risk of hospi-
talization or death per 10 mm Hg
postdialysis increase in systolic
blood pressure [BP]. Intravenous
[IV] and not subcutaneous erythro-
poetin [EPQ] elevates endothelin-1
levels and mean arterial pressure
30 minutes after administration
and has been hypothesized to
contribute to IDH. However there
are no large studies on this in clin-
ical practice.

In this retrospective cohort study
of 166 patients established [>90d]
on hemodialysis [HD] and receiving
protocolised care at 1 dialysis unit
at our center Jan-Dec 2009, EPO
[darbepoetin] was given IV 1hour
into dialysis weekly and adjusted
to target hemoglobin [Hb] 10.5-
12.5g/dL. The dialysis prescription
was tailored to target postdialysis
BP<130/80mmHg with ultrafiltra-
tion [UF] to euvolemia and subse-
quent antihypertensive use. |IDH
was defined with precedent as
+15 mmHg increase in postdialy-
sis MAP from predialysis levels.
We examined 20,407 sessions in
all patients [mean age 66.4+14.0
yrs, 57% male, 42% diabetic, 57%
hypertensive] using mixed effects
models to account for repeat

measures. Mean pre & postdia-
lysis BP was 140+24/78+14 mm
Hg & 136+24/75+14 mmHg re-
spectively. 6,800 EPO doses were
given [mean 0.60+0.35 pg/kg] with
mean predialysis Ho 12.2+1.0 g/dL,
ferritin 278+112 ng/mL. Overall
IDH occurred in 13.7% sessions
and clustered with =20% preva-
lence in 21% of the cohort.

IV EPO was not associated with
absolute changes in MAP [p=0.2]
or odds of IDH [OR 0.9, p=0.3]. UF
volume reduced MAP by 1.6 mm
Hg/liter UF [p<0.001] and odds of
IDH by 14% per liter. Older age
associated with intradialytic rise
in MAP [1.4 mmHg/10 yrs age,
p=0.002] and increased odds of
IDH by 10% per decade [p=0.03].
Patient ethnicity, major comorbid
diagnoses, dry weight and Hb had
no significant effect on intradialytic
change of MAP or IDH.

This large comprehensive study
demonstrates no association of
IV EPO use with IDH and MAP
changes which are predominantly
associated with UF volume and
patient age.
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Troponin | as a Cardiac Biomarker for Cardiovascular Mortality in Patients on Chronic

Haemodialysis

Stefanie Vogels, Volkher Scharnhorst,
Daniel A. Geerse,

Constantijn Konings,

Frank Van der Sande,

Jeroen Kooman, Karel M. Leunissen

Internal Medicine, Catharina Hospital,
Eindhoven, Netherlands

Nephrology, University Hospital,
Maastricht, Netherlands

Background: The high prevalence
of cardiovascular mortality in pa-
tients on chronic haemodialysis is
well established. Biomarkers like
BNP and Troponin T are correlat-
ed with cardiovascular (CV) mor-
tality, but this relationship is much
less clear for troponin | (Tnl). With
a more sensitive test for Tnl we
found a strong correlation between

Tnl and cardiovascular mortality.
Materials and methods: Plasma
Tnl levels of 206 chronic hae-
modialysis patients in our centre
were measured every 3 months for
a period of 24 months. We used a
Tnl-ultra assay on an Advia Cen-
taur analyzer. Cardiovascular mor-
bidity and mortality were assessed
over a period of 30 months.
Results: 206 patients were divid-
ed in 4 groups by their mean Tnl
according to the reference values
of Tnl used in our hospital. Group
1 (n=59) had a Tnl level <0.01pg/l;
group 2 (n=94) had Tnl levels of
0.01-0.05p.9/1; group 3 (n=29)
0.05-0.10p.g/l and group 4 (n=24)
had a Tnl level =0.10ng/l. Forty-
nine patients (23.8%) died; 31
(63.3%) due to CV disease. In
group 1 one patient (1.7%) died of

a CV cause. Group 2 had 21
deaths (22.3%); 11 (62.4%) of a
CV cause. In group 3 13 patients
(44.8%) died; 8 (61.5%) due to CV
causes. Fourteen patients (58.3%)
in group 4 died. Eleven of them
(78.6%) died of a CV event. Twen-
ty patients had a heart attack; per
subgroup: n=2 (3.4%), n=9 (9.6%),
n=3 (10.3%) and n=6 (25.0%)
respectively. In a univariate analy-
sis a high Tnl was related with a
significant higher risk for myo-
cardal infarction (p=0.007) and
cardiovascular death (p=0.001).

In a multivariate analysis Tnl re-
mained a strong independent risk
factor.

Conclusion: Tnl can be a prog-
nostic biomarker for (cardiovascu-
lar) mortality in patients on chronic
haemodialysis.

Mean Tnl
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Rosuvastatin and LDL-Cholesterol in Diabetic Patients Receiving Hemodialysis -
A Post Hoc Analysis of the AURORA Trial

Hallvard Holdaas, Bengt C. Fellstrom,
Ingar Holme, Roland E. Schmieder,
Faiez Zannad, Alan G. Jardine

Oslo University Hospital,
Rikshospitalet, Oslo, Norway
Uppsala University, Uppsala, Sweden
Ulleval Hospital, Oslo, Norway
University Hospital Erlangen,
Erlangen, Germany

CHU & University Henri Poincare,
Nancy, France

University of Glasgow, Glasgow,
United Kingdom

Background: Patients with chron-
ic kidney disease and renal trans-
plant recipients are at high risk
for cardiovascular events. Use of
statins reduces cardiovascular risk
in these populations. Two random-
ized controlled trials in hemodia-
lysis populations (4D, AURORA)
showed no benefit of statin treat-
ment.

Methods: We performed a post
hoc-analysis of the pre-specified
subgroup of diabetes patients in
the AURORA trial. Of the 2776
patients recruited to the AURORA
trial, 731 patients had a diagnosis
of diabetes mellitus at inclusion.
We examined whether the effect of
rosuvastatin treatment on clinical
outcome was dependent on LDL
cholesterol at baseline.

Results: Patients randomized to
rosuvastatin in the highest quartile
of LDL cholesterol (greater than
3.04 mmol/L) had a 37% reduced
risk of the primary combined end-
point; death from cardiovascular
causes, or nonfatal myocardial in-

farction, or nonfatal stroke (hazard
ratio [HR] 0.63, confidence interval
[Cl] 0.40 — 0.99, p = 0.045).There
was also a 46% risk reduction in
the secondary cardiac event; car-
diac death or nonfatal myocardial
infarction (HR 0.54, CI 0.31 — 0.93,
p = 0.026). No such decreases
were observed in any of the other
quartiles of LDL cholesterol at
baseline.

The clinical events for total mortal-
ity and stroke did not differ signifi-
cantly in any quartile of LDL cho-
lesterol.

Conclusion: Use of rosuvastatin
reduced the risk of death from car-
diovascular causes, nonfatal myo-
cardial infarction and nonfatal
stroke in diabetic hemodialysis pa-
tients with LDL cholesterol > 3.04
mmol/L. Rosuvastatin also reduc-
ed the risk of the secondary car-
diac endpoint. Diabetic patients
undergoing hemodialysis with ele-
vated LDL cholesterol may be con-
sidered for lipid lowering therapy.

1
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Lowering Dialysate Calcium Concentration from 3.0 mEq/L to 2.5 mEq/L Attenuates
the Progression of Abdominal Aortic Calcification in Patients on Chronic Hemodialysis

Kazuhiro Yamada, Shouichi Fujimoto,
Yuji Sato, Kazuo Kitamura

Department of Internal Medicine,
Circulatory and Body Fluid
Regulation, Faculty of Medicine,
University of Miyazaki,

Miyazaki, Japan

Background: Vascular calcification
is an independent determinant of
cardiovascular events in patients on
chronic hemodialysis (HD). How-
ever, the relation between dialysate
Ca concentration and vascular cal-
cification has not been clarified.
This study was planned to clarify
the effect of lowering dialysate Ca
concentration from 3.0 mEg/L to
2.5 mEg/L on the progression of
abdominal aortic calcification in HD
patients.

Methods: We enrolled 44 HD
patients with dialysate containing
3.0 mEg/L of Ca, and randomly 26
HD patients (lowering group) low-
ered their dialysate Ca concentra-
tion from 3.0 mEg/L to 2.5 mEg/L
after about three years. Eighteen
patients (control group) continued
HD with dialysate containing 3.0
mEg/L of Ca. All patients under-
went abdominal computed tomog-
raphy (CT) three times at an interval
of approximately three years. The
aortic calcification index (ACI) was
quantified morphometrically using
abdominal CT films (range of ACI,
0-240). The progression rate of
aortic calcification was calculated
as AACl/year.

Results: The first ACI and AACI/
year was no significant difference in
lowering and control group (first
ACI: 42.7 + 42.8 vs 57.4 = 38.1,
first AACl/year: 6.7 + 6.4 vs 8.5
+ 6.4). In lowering group, the second
AACl/year, after lowering dialysate
Ca concentration, was significantly
decreased compared with the first
AACl/year (6.7+4.3 vs 4.9+5.1,
p < 0.0263, Wilcoxon signed rank
test). On the other hand, in control
group the second AACI/year was
significantly increased compared
with the first AACl/year (8.5+6.4 vs
12.1£7.2, p < 0.0249). In stepwise
multivariate analysis the progres-
sion of ACI after lowering dialysate
Ca concentration was negatively
and independently associated with
lowering dialysate Ca concentra-
tion, age and serum Ca concen-
tration just after HD, and positively
associated with serum phosphate.
Conclusion: Lowering dialysate Ca
concentration from 3.0 mEg/L to
2.5 mEg/L attenuated the progres-
sion of abdominal aortic calcifica-
tion in HD patients.



Accelerated Coronary Artery Calcification and Hyperparathyroidism in Hemodialysis
Patients Receiving Low Calcium Dialysate

Soo Jin Kim, Youngki Lee, Ji Eun Oh,
Young Rim Song, Sung Gyun Kim,
Ja-Ryong Koo, Jung-Woo Noh

Department of Internal Medicine,
Hallym Kidney Research Institute,
College of Medicine,

Hallym University, Seoul, Korea

Background: Coronary artery cal-
cification (CAC) has been shown
to be a significant predictor of car-
diovascular mortality and morbidi-
ty in hemodialysis (HD) patients.
Some concern regarding the calci-
um loading is raised as an inducer
of CAC. We hypothesized that
lowering of dialysate calcium levels
would result in decreased the pro-
gression rate of CAC compared to
that of standard calcium dialysate.
Methods: Seventy-six HD patients
were randomized to receive low
calcium dialysate (LCD; 1.25
mmol/L, n=36) or continue on
standard calcium dialysate (SCD;
1.5 mmol/L, n=40) for 12 months.
The 64-slice multidetector com-
puted tomography was performed
at entry into the study and again at
12 months to calculate coronary
artery calcium scores (CACS).
Biochemical data were evaluated
every 3 months.

Results: Baseline demographic or
clinical characteristics were not dif-
ferent between the two groups.
Serum calcium, phosphorus and
calcium x phosphorus product at
baseline, 3, 6, 9, 12 months were
similar in both groups. However,

intact-PTH levels of LCD group
showed an increase at 3 months
and maintained higher thereafter.
At 12 months, the CACS signifi-
cantly increased in LCD group and
not at all in SCD group (LCD:
median 64.1 at baseline vs 328.9
at 12 months, P=0.001, SCD:
median 40.1 vs 199.7, P=0.9,
between group P=0.03). There
was no difference in doses of a
calcium-based phosphate binder
and the frequency of intradialytic
hypotension between the two
treatments.

Conclusions: Use of LCD appears
to be associated with more pro-
gression of CAC than use of
SCD. While the exact mechanisms
accounting for this result cannot
be ascertained, increased serum
PTH levels in LCD group might
have influenced on the progression
of CAC. However, a larger study
should be undertaken to confirm
these results.
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Sudden Cardiac Arrest Risk Associated with Low Calcium Dialysate in Hemodialysis

Patients

Patrick H. Pun, Ruediger W. Lehrich,
John Paul Middleton

Nephrology, Duke University,
Durham, NC, USA

The optimal dialysate calcium (Ca)
concentration to maintain normal
mineralization and reduce risk of
cardiovascular events is in debate.
KDOQI guidelines suggest that the
dialysate Ca concentration should
be lowered to 2.5 mEg/L among
patients receiving oral Ca to avoid
potential risks of vascular and
soft tissue calcification. However,
arrhythmias may be more likely to
occur with lower dialysate Ca sec-
ondary to worsening of QT prolon-
gation. We sought to examine the
influence of low dialysate Ca on
the risk of witnessed sudden car-
diac arrest (SCA) within dialysis
clinics.

We previously designed a case
control study from among 43,200
US Davita hemodialysis patients
between 2002-2005. 502 patients
who experienced a witnessed
SCA were compared with 1,632
randomly selected age and dialy-
sis-vintage-matched controls. We
examined baseline clinical and
dialysis characteristics including
last prescribed dialysate Ca con-
centration and concurrent pre-
scription of medications associat-
ed with QT prolongation. Adjusted
risk of SCA was modeled using
logistic regression techniques.

82% (N=1699) of patients received
dialysate Ca <2.5 meqg/L at the
time of event (cases) or index date
(controls). After adjusting for differ-
ences in demographics, comor-
bidity, serum Ca levels and other
baseline differences, use of dialy-

sate Ca <2.5 meg/L was inde-
pendently associated with risk of
SCA (adjusted OR 1.5, Cl 1.1-2.1).
Concurrent exposure to QT pro-
longing medications (OR 2.23,
95% Cl 1.42-3.49) and low potas-
sium dialysate (OR 2.9, 95% CI
1.9-4.3) conferred additional risk.
Lowering of dialysate Ca concen-
tration is associated with an in-
creased risk of SCA. Our study
suggests that inherent or acquired
cardiac conduction disturbances
and coincident medication expo-
sures should be considered in
addition to Ca absorption and
bone turnover in determining the
optimal dialysate Ca prescription.

Dialysate Calcium Concentration and SCA Risk

10.00

1.00 4

Adjusted* OR of SCA (logarithmic scale)

0.10

1.5 2 2.5 (ref) 3 3.5
No. 12 144 1543 311 57

Dialysate Calcium Concentration (meg/L)




3. Mineral Metabolism and Bone Disease

Has the Control of Mineral Metabolism Disorders Improved in the Past Three Years?
Data Analysis of the OSERCE | and OSERCE Il Studies

Jose L. Gorriz, Celestino Pinera,
Alberto M. Martinez-Castelao,
Javier Nieto, Guillermina Barril

Servicio de Nefrologia,

Fundacio Puigvert, Barcelona, Spain
Servicio de Nefrologia, Hospital
University Dr Peset, Valencia, Spain
Servicio de Nefrologia, Hospital

M Valdecilla, Santander, Spain
Servicio de Nefrologia, Hospital
Bellvitge, Barcelona, Spain

Servicio de Nefrologia, Hospital
Ciudad Real, Spain

Servicio de Nefrologia, Hospital

La Princesa, Madrid, Spain

Objective: To analyze the degree
of compliance with the K/DOQI
guidelines in chronic kidney dis-
ease (CKD) patients with GFR < 60
mL/min/1.73 m? (stages 3, 4, and
5 not on dialysis) by comparing
the results of the OSERCE | and
OSERCE I studies.

Patients and methods: The
OSERCE | study is a multicenter,
cross-sectional study that collect-
ed consecutive data in April and
May 2006 in 634 patients from the
outpatient clinics of 32 sites. The
OSERCE |l study also intends to
analyze the degree of compliance
in mineral and bone disorders in
CKD patients, in addition to other
primary objectives including 742

Degree of Compliance with the K/DOQI Guidelines

patients from 39 sites, with the
same inclusion criteria (April and
May 2009). The degree of compli-
ance with the K/DOQI guidelines
parameters is shown in the table.
Conclusions: It is still very difficult
to achieve the objectives estab-
lished by the K/DOQI guidelines for
mineral and bone metabolism dis-
orders in stage 3, 4, and 5 CKD
patients not on dialysis; no im-
provement was seen in the past
three years. The main compliance
difficulty is with the iPTH goals.
The levels of 25-(OH) Vit. D are
inadequate in a high percentage of
patients in both studies.

iPTH (pg/mL) OSERCE | 68.4 50.7 17.7
iPTH (pg/mL) OSERCE II 70.0 50.2 19.8
Corrected calcium (mg/dL) OSERCE | 44.0 40.0 4.4
Corrected Ca (mg/dL) OSERCE Il 64.4 61.0 4.4
Phosphorus (mg/dL) OSERCE | 251 18.8 6.3
Phosphorus (mg/dL) OSERCE I 23.5 5.7 17.7
Ca x P (mg?/dL? OSERCE | 3.0 3.0 -

Ca x P (mg*dL? OSERCE Il 1.0 1.0 -

25-(OH)Vit. D (ng/mL) OSERCE | 81.5 - 81.5
25-(OH)Vit. D (ng/mL) OSERCE Il 84.0 - 84.4

iPTH was measured with Immulite 2000 (chemiluminescence)
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Genetic Variants that Modify the Association of Vitamin D Deficiency with Clinical
Outcomes: A Candidate Gene Study

Gregory Levin,

Cassianne Robinson-Cohen,
Bryan R. Kestenbaum,

lan H. de Boer, Thomas J. Wang,
Bruce M. Psaty, David Siscovick

University of Washington; Kidney
Research Institute; Massachusetts
General Hospital Heart Center

Consistent data from prospective
health studies link lower serum 25-
hydroxyvitamin D concentrations
with incident cardiovascular dis-
ease, fracture, cancer, and prema-
ture death. 25-hydroxyvitamin D
represents available vitamin D sub-
strate, which requires a series of
metabolic steps for activation.

In this study, we investigated
whether variation within 6 genes
involved in 25-hydroxyvitamin D
metabolism modifies the associa-
tion of 25-hydroxyvitamin D defi-
ciency with the composite out-
come of myocardial infarction, hip
fracture, cancer, or death (gene
X environment interaction). Our
cohort consisted of 1,509 Cau-
casian participants (mean age 74
years) from the Cardiovascular
Health Study. We tested 141 sin-
gle nucleotide polymorphisms
(SNPs) genotyped by the lllumina
370CNV BeadChip platform from
genes encoding the vitamin D
receptor (VDR), cubilin (CUBN),
1-alpha hydroxylase (CYP27B1),
24-alpha hydroxylase (CYP24A1),
megalin (LRP2), and the vitamin D-
binding protein (GC). We used Cox
proportional hazards models to
test for multiplicative interactions
of 25-hydroxyvitamin D and SNP
on the risk of composite outcome,
using a false discovery rate thresh-
old of 0.25 to account for multiple
testing (no more than 25% of our
reported discoveries are expected
to be false positives).

There were a total of 944 events
during 14 years of follow-up (medi-
an 11 years). We found 6 SNPs
located within CYP27B1, CUBN,
and VDR that significantly modified
the association of 25-hydroxyvita-
min D with the combined end-
point. Each additional copy of
the minor allele in these 6 SNPs
was associated with an estimated
30-40% difference in the hazard
ratio (all g-values <0.25, p-values
between 0.002 and 0.009).

These findings suggest that known
associations of vitamin D deficien-
cy with clinical outcomes vary ac-
cording to genetic differences in
25-hydroxyvitamin D metabolism.
If confirmed, specific genetic vari-
ants may identify individuals for
whom vitamin D deficiency is
associated with greatest risk of
adverse events.



Restoration of Physiological Concentrations of 25-OH-Vitamin D (25-OH-D)
Enables Calcitriol (1,25-[OH],-D) Production in Hemodialysis (HD) Patients:

Evidence from a Multicentre Randomized Controlled Trial

Annick Massart, Michel Dhaene,
Joelle L. Nortier, Frederic D. Debelle

Nephrology, Erasme Academic
Hospital, Brussels, Belgium
Nephrology, Universitair Ziekenhuis
Brussel, Brussels, Belgium
Nephrology, RHMS Baudour,
Baudour, Belgium

Aim of the study: To investigate
the impact of correcting cholecal-
ciferol deficiency on mineral and
bone disorder (MBD) parameters
in HD patients.

Methods: Adult HD patients with
25-OH-D level <30 ng/ml from 2
Belgian centres were included.
Participants were randomly allo-
cated 1:1 in double-blinded man-
ner to receive an oral dose of
25,000 IU 25-OH-D or placebo
once a week for 13 weeks. Based
on preliminary data, we estimated
that 15 case subjects and 15 con-
trols would provide >95% power
to detect a standardized difference
of 15 ng/ml in 25-OH-D levels,
assuming a two-sided type 1 error
rate of 5%.

Results: 54 patients were ran-
domized and data were analysed
according to intention to treat.
Baseline serum 25-OH-D and
1,25-(0OH),-D levels were similar in
both groups (13.8 + 5,51 vs 16.1
+7.96 ng/mland 18 + 9.8 vs 16.1
+ 7.14 pg/ml, respectively p=NS).

After 13 weeks, serum 25-OH-D,
1,25-(0OH),-D and calcium levels
significantly increased in the treat-
ed group compared to the place-
bo group (31.3+12.6 vs 15.7+£8.13
ng/ml, p <.0001; 26.1£12.2 vs
12.4+5.36, p <.0001 and 8.80+0.57
vs 8.26+1.20 mg/dl, p=.029). No
statistical difference was found for
serum intact parathormone (376+278
vs 463+288 pg/ml), phosphorus
(4.56+1.60 vs 5.02+1.82), C-telo-
peptide (2,257+1,261 vs 2,393
+1,085.4), and bone specific alka-
line phosphatase (34.4+25.3 vs
31.6+31.9) levels.

Conclusion: Weekly oral adminis-
tration of 25.000 IU cholecalciferol
for 3 months is safe and efficient
to correct 25-OH-D as well as
1,25-(OH),-D deficiencies in HD
patients.

Long term studies are required to
hypothesize the impact of chole-
calciferol therapy on MBD.
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4, \Vascular Access

Catheter (CVC) Related Septicemia: Associations with Seasons from the Dialysis
Outcomes and Practice Patterns Study (DOPPS)

Charmaine E. Lok, Jyothi R. Thumma,
Brenda W. Gillespie, Richard J. Fluck,
Mark R. Marshall, Hideki Kawanishi,

Bruce M. Robinson, Ronald L. Pisoni

University HIth. Network-Toronto
Gen. Hospital, ON, Canada

Arbor Research, Ann Arbor, MI, USA
University of Michigan,

Ann Arbor, MI, USA

Derby City Gen. Hospital,

Derby, United Kingdom

Middlemore Hospital,

Auckland, New Zealand

Tsuchiya Gen. Hospital, Japan

While CVC-related sepsis (CRS)
contributes to adverse health out-
comes in hemodialysis patients,
unexplored risk factors remain,
such as season of year and CVC
dressing protocols.

8,412 hemodialysis patients in 12
countries from DOPPS | and I
(1996-2004) were analyzed. CRS
was defined as septicemia during
or within 15 days after hemodialy-
sis CVC use. Catheter time at risk
(n=1,754,293 days) and CRS were
assigned to 1 of 4 seasons in each
country. CRS rates by season and
the association of facility vascular
access dressing protocols with
hazard ratio (HR) of CRS were
determined by Poisson and Cox
regression, respectively.

Overall CRS rate was 1.2/month
or 0.41/1000 CVC days. In North
America, CRS was 0.47/CVC
1000 days. CRS varied by month
(Figure) with an adjusted RR for
“summer” of 1.42 (95% CI 1.09-
1.87) compared to “winter”.

CRS was lower with use of beta-
dyne [adjusted HR=0.81, 95%
Cl (0.65,0.990)], or chlorhexidine
[HR=0.81 (0.59,1.11)] vs. alcohal,
with attenuated HRs (0.87-1.06)
for combined cleansing agents.
Vascular access infection rates
varied by personnel type who typ-
ically inspects CVC site /changes
dressings: nephrologist [HR=0.64
(0.45,0.92)], technician [HR=1.47,
95% CI (0.98,2.2)] compared with
nurse.

The higher CRS rate in summer
may be due to higher heat, humid-
ity, and perspiration, potentially
facilitating bacterial growth and
compromising protective meas-
ures. Extra vigilance by staff may
reduce CRS in this high risk sea-
son. Betadyne and chlorhexidine
may be more effective than other
cleansing agents.

Septicemia rate per

1000 catheter days
0.6
0.5
0.4
0.3 4
0.2
0.1

Catheter-Related Septicemia,
by Month
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Bacterial Biofilm in Non-Infected Tunneled Hemodialysis Catheters

Venkataraman Ramanathan,

Sarah Riosa, Atef Al Sharif,

Adrian Paul Abreo, Saima Aslam,
George M. Nassar, Rabih Darouiche

Division Nephrology, MEDVAMC,
Baylor College of Medicine,

Houston, Tx, USA

Infectious Diseases, MEDVAMC,
Baylor College of Medicine;

The Kidney Institute of Houston, USA,
Houston, Tx, USA

Biofilm Thickness on Tunneled Catheters

Background: Biofim forms on the
surface of tunneled hemodialysis
catheter and is often associated
with bacteremia. Knowledge about
biofilm thickness and location is
important, especially in the subset
of patients without clinical evi-
dence of infection, to plan preven-
tive anti-biofilm strategies.
Methods: We identified patients in
whom tunneled HD catheter was
removed for non-infective etiolo-
gies and who did not have current
clinical evidence of infection. The
sterile catheter segment immedi-
ately distal to cuff and the double-
barreled distal tip were defined as
“extravascular” and “intravascular”
segments respectively. Outer and
luminal surfaces of both catheter
segments were analyzed sepa-
rately. Paired Student’s t-test was
used.

Results: We examined 22 ca-
theters with a confocal laser scan-
ning microscope. Median duration
of catheter was 101 days. Biofilm
was seen in 17 of them (77%). As
shown in the table, biofim was

significantly thicker on the outer
surface compared to luminal sur-
face for both extravascular and
intravascular segments. Overall,
extravascular segments had thick-
er biofilm compared to intravascu-
lar segments on both outer and
luminal surfaces.

Despite absence of clinical infec-
tion, 3 catheters grew an organism
(14%). All the three patients had
significant growth from outer sur-
face of extravascular segment.
One patient had growth from
outer surface of both extra and
intravascular segments. S. epider-
midis was the commonest organ-
ism (3/3) and one patient had S.
aureus (1/3).

Conclusions: Biofilm is present on
the surface of tunneled HD
catheter even in the absence of
clinical infection. Outer surface
of extravascular catheter segment
has the thickest biofim and har-
bors bacteria in few patients. It is
possible that exit site may be the
primary port of entry for bacteria.

Extravascular 3.1y 24 <0.001
Intravascular 24y 1.5 <0.0001
p-value 0.001 0.001 -
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Long Term Vascular Access Survival and Complications with Daily Dialysis

Steven Achinger, T. Alp Ikizler,
Aihua Bian, Juan Carlos Ayus

Nephrology, Watson Clinic, LLP,
Lakeland, FL; Nephrology, Vanderbilt
University, Nashville, TN, USA

Renal Consultants of Houston,
Houston, TX, USA

Background: A potential com-
plication of daily hemodialysis is
repeated access cannulation (six
times per week). There are no
studies that examined long term
effects of frequent hemodialysis
(FHD) on vascular access patency.
Methods: We conducted a non-
randomized, controlled trial of the
effect of daily (six sessions/week of
three hours each) or conventional
(three sessions/week of four hours
each) hemodialysis on hemodialy-
sis access outcomes. We enrolled
26 short daily hemodialysis and 51
matched conventional hemodialy-
sis patients and collected vascular
access procedures and treatment
attendance. Baseline characteris-
tics were similar between groups
in terms of age, diabetes status
and baseline vascular access.

Results: At 48-month follow-up,
there were no significant differ-
ences between the two groups in
the numbers of access procedure
(thrombectomy or revision); 320.7/
1000 person/year in the daily dial-

ysis group versus 433.3/person/
year in the conventional dialysis
group (P = 0.4). At 4 year follow-
up, there were 7 access revisions
in the daily dialysis group and one
access revision in the convention-
al dialysis group. The numbers of
treatments per month was signifi-
cantly higher in the daily dialysis
group compared with the conven-
tional dialysis group (25 [24, 25]
versus 14 [13, 22] P = 0.008).
Conclusion: At four years of fol-
low-up, 3 hour daily (six times a
week) hemodialysis does not lead
to increased vascular access com-
plications and is associated with
good long term fistula and graft
survival.



Increased Hemoglobin Variability as a Risk Factor for Vascular Access Dysfunction in
Chronic Hemodialysis Patients

Tsutomu Koike, Fumihiro Tomoda,
Taizo Nakagawa, Hidenori Yamazaki,
Hexing Liu, Satoshi Kagitani,

Hiroshi Inoue, Hitoshi Hirata,
Masanari Kageyama

The Second Dep. of Internal Medicine,
Univ of Toyama, Toyama, Japan
Jonan Naika Clinic, Toyama, Japan

Objective: Increased hemoglobin
level leads to the occurrences of
vascular access thrombosis in
hemodialysis patients. Recently,
increased variability of hemoglobin
has been highlighted as a risk of
mortality of hemodialysis patients.
However, the influences of hemo-
globin variability (HbV) on vascular
access have not yet been ex-
plored. In the present study, there-
fore, the associations of HbV with
occurrences of vascular access
dysfunction (VAD) were evaluated
in HD patients.

Design and Methods: In 70
chronic hemodialysis patients, HbV
was estimated at the prospective
follow-up of 1 year by 4 parame-
ters including standard deviation
(SD) of hemoglobin, residual SD
(RSD) of hemoglobin, and num-
bers of hemoglobin cycling defined
by cycles which amplitude > 1.5
g/dL and duration > 8 weeks, and
numbers of excursion defined by
half of one cycle. The parameters
of HbV and the other factors
affecting VAD were compared
between 29 patients complicated
with  VAD defined by venous
stenosis or thrombosis (D group)
and the remainders without VAD
(N group).

Results: SD and RSD of hemo-
globin were significantly elevated in
D group compared with N group
(0.86+0.09 g/dL, 0.70+0.06 g/dL

vs 0.67+0.03, 0.54+0.01). The
numbers of hemoglobin cycling
and excursion were also in-
creased in D group than in N
group (0.74+0.20 per patient/year,
1.84+0.21 per patient/year vs
0.31+£0.02, 1.31+0.14). However,
averaged levels of hemoglobin,
weekly erythropoiesis stimulating
agent (ESA) doses and respon-
siveness to ESA defined by the
weekly ESA doses divided by
hemoglobin, did not differ between
the two groups. There was no dif-
ference in calcium x phosphate
product, C-reactive protein, inter-
dialytic weight gain and blood
pressure during hemodialysis
between both groups. In multiple
logistic regression analysis, SD of
hemoglobin and weekly ESA dos-
es were independent determinant
factors for VAD, as shown by odds
ratio of 12.01 (95% ClI 1.38-
209.49) and 0.997 (95% CI 0.993-
0.999), respectively.
Conclusions: In chronic hemo-
dialysis patients, the occurrences
of VAD might be associated with
HbV in addition to the used
dosage of ESA.
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Fibroblast Growth Factor 23 is Effectively Removed by Online Hemodiafiltration,
but not by Low-Flux Hemodialysis

Claire H. Den Hoedt,

Marinus A. Van Den Dorpel,

Marc G. Vervloet, Albert H. Mazairac,
Neelke C. Van Der Weerd,

Muriel Grooteman, E. Lars Penne,
Michiel Bots, Peter J. Blankestijn,
Pieter M. Ter Wee

Maasstad Hospital, Rotterdam;
UMCU, Utrecht, Netherlands
VUmc, Amsterdam; Julius Center,
Utrecht, Netherlands

Background. Fibroblast Growth
Factor 23 (FGF-23, +27 kDa) is
strongly associated with increased
mortality in dialysis patients. If
causality exists, methods to lower
FGF23 can have beneficial effects
on outcome.

Purpose. To investigate whether
FGF-23 is more effectively remov-
ed by online hemodiafiltration
(HDF) than by low-flux hemodialy-
sis (HD).

Methods. Blood samples were
obtained at the beginning and end
of 1 dialysis session in 12 HDF and
12 HD patients. Both full-length
FGF-23 (IFGF-23) and C-terminal
FGF-23 (cFGF-23, +12 kDa) were
measured. FGF-23 levels are
depicted as medians (total ranges).
Differences were analyzed by
Mann-Whitney tests.

Results. cFGF-23 changed from
5,080 RefU/mL (5631-42,319) to
4,549 RefU/mL (678-47268) in HD
patients and from 8,449 RefU/mL
(717-2,2018) to 4,540 RefU/mL
(378-13,635) in HDF.

Pre dialysis levels did not differ
between the two groups (p=0.5).
During HD, cFGF-23 did not
change (+12% (-19 to +57), where-
as it decreased during HDF (-37%
(-65 to -15) (p<0.001, for difference
in A change see figure).

iFGF-23 remained stable during
HD (+11%) and decreased signifi-
cantly during HDF (-28%) (p<0.001).
Residual kidney function, weight-
and calcium change were the
same in the two groups. Phos-
phate and PTH levels decreased
significantly more in HDF, but did
not explain the change in FGF-23.
Conclusions. FGF-23 is effective-
ly removed by HDF but not by low
flux HD. In view of the possible
adverse actions of FGF-23 in the
development of cardiovascular dis-
ease, removal by HDF may be
beneficial.

Further studies are needed to elu-
cidate the long-term effects of
increased FGF removal.

Difference Between Pre- and Post Dialysis Plasma Values
of cFGF-23
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Sodium Gradient & Hospitalization for Fluid Overload in Hemodialysis Patients

Eduardo K. Lacson, Weiling Wang,
J. Michael Lazarus,
Raymond M. Hakim

Fresenius Medical Care,
North America, Waltham, MA, USA

Sodium load is
associated with fluid retention in
hemodialysis patients. We hypoth-
esized that the sodium gradient
(between serum vs. dialysate) may
impact salt/fluid retention and hos-
pitalization risk for fluid overload.

Methods: All chronic HD patients
treated from January 1 to March
31, 2007 at legacy Fresenius Med-
ical Care North America facilities
with serum sodium data (~89%)
were included. The weighted
mean of the prescribed dialysate

Introduction:

sodium was computed monthly
and the gradient determined. Inter-
dialytic weight gain (IDWG) was
recorded. Case-mix (age, gender,
race, DM, BSA, and vintage) and
vascular access were identified as
of 1/1/07 and hospitalizations (=1
day) primarily due to fluid overload
(including heart failure and acute
pulmonary edema) were tracked.
Cox models were constructed
based on the sodium gradient for
each of the three study months.
Results: Mean age (N=71,767)
was 61.3+14.9 years, with 54.3%
males, 49.9% white, 41.3% black
and 52.5% diabetic, with vintage
of 3.6+3.7 years and 44% had fis-
tulas, with 28% grafts, and 28%
catheters. The distribution of sodi-
um gradient was similar from
month to month (February shown
below):

The monthly hazard ratios for hos-
pitalization due to fluid overload for
Jan/Feb/Mar was consistently high
at 1.54/2.17/1.92 for gradient >5
meg/L and after case-mix adjust-
ment were 1.48/2.08/1.86, re-
spectively (all p<0.003). A gradient
>5 meqg/L was also associated
with +0.4 kg higher IDWG each
month (p<0.0001).

Conclusion: A positive sodium
gradient >5 meg/L, seen in 11%-
14% of patients, was consistently
associated with greater IDWG and
a 50-100% increased hazard rate
for hospitalization due to fluid over-
load. Physicians need to pay more
attention to the sodium compon-
ent of dialysate prescriptions. Min-
imizing the sodium gradient could
potentially decrease hospitaliza-
tions for fluid overload.
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Negative Sodium Gradients are Associated with Greater Sodium Removal without
Adversely Affecting Inter-Dialytic Weight Gain: Support for an Individualisation of

Dialysate Sodium

Aghogho Odudu, Maarten W. Taal,
Richard J. Fluck, Chris W. Mclntyre

Renal Medicine, Royal Derby Hospital,
Derby, United Kingdom

School of Graduate Entry Medicine
and Health, University of Nottingham,
Nottingham, United Kingdom

Background: Larger inter-dialytic
weight gains (IDWG) and higher
ultrafiltration volumes and rates are
associated with cardiac morbidity
and mortality. Control of IDWG is a
key therapeutic aim. The sodium
set-point hypothesis predicts that
the gradient between serum sodi-
um (SNa) and dialysate sodium
(DNa) is a major driver of thirst and
IDWG. A positive sodium gradient
(GNa = DNa — SNa), results in
sodium loading and increased
IDWG, but the effects of a negative
gradient have been subjected to
only limited study.

Methods: 19 chronic HD patients
were studied over four weeks,
dialysed against a constant 136
mmol/I dialysate Na concentration.
15 were anuric and 4 had urine
output <150 ml/day. We used
continuous on-line conductivity
monitoring, ion-specific electrodes
and a validated sodium kinetic
model to calculate sodium gradi-
ents and related this to both ionic
mass balance (IMB), IDWG, and
blood pressure.

Results: A full dataset was avail-
able for 214 treatment sessions.
The mean+SD are presented.
GNa was -6.1£3.8 mmol/l, IMB
347+146 mmol, UF volume
1.9+0.91, IDWG 2.7+1.4%, pre-HD
systolic BP 142+/-25 and diastolic

BP 83+17 mmHg. Inter-patient
variation in IMB was much greater
than intra-patient variation. There
was a reasonable correlation of
negative gradients with higher ion-
ic mass balance (r =0.59, p<0.01).
There was no detectable effect on
IDWG or BP.

Conclusion: Negative sodium
gradients enhance sodium re-
moval without increasing intra-dia-
lytic hypotension. There was no
detectable effect on IDWG.
Relevance. This study needs to
be confirmed in a larger population
but suggests that having dialysate
sodium set lower than plasma
sodium may enhance diffusive
removal of sodium without adverse
effects. Use of on-line conductivity
monitoring makes this operational-
ly feasible.



A Randomized Controlled Trial of Low Dialysate and Dietary Sodium on Blood

Pressure in Hemodialysis

Albert J. Power, Seema Singh,
Claire Edwards, Damir Tandaric,
David Taube, Neill D. Duncan

Imperial College Kidney & Transplant
Institute, West London Renal & Trans-
plant Centre, Hammersmith Hospital,
London, United Kingdom

Up to 85% hemodialysis patients
need antihypertensives as well as
ultrafiltration for blood pressure
control. Dietary sodium [Na]
restriction with aggressive ultrafil-
tration and lowered dialysate Na
can reduce interdialytic weight
gain [IDWG] and antihypertensive
use. We studied the combined
effect of these measures which
has not been prospectively exam-
ined to date.

Fifty stable maintenance hemodial-
ysis patients entered an open-label
prospective trial Aug 2008-Dec
2009 with a 12week
[dialysate Na 140mM, unrestricted
diet] and a 36week intervention
phase. Sodium gradient [NaG] is
defined by the difference dialysate
- serum Na. Groups consisted of
controls, low dialysate Na alone
[target 3mM below patient’s mean
serum level by graded reduction:
1mM / 2 weeks], low dietary Na
alone [2.3g/d with dietetic input],
low dialysate and dietary Na.
Blood pressure was recorded on
hemodialysis and 24hr ambulatory
records taken 6 weekly [midpoint
of dialysis week]. Antihypertensive
dose was recorded as defined dai-
ly dose [WHO]. A 22-point version
of the Dialysis Symptom Index was
completed 6 weekly.

run-in

Patients reaching the treatment
phase were analysed [n=31, mean
age 65.1+12.4yrs, 84% male,
40% diabetic]. Na restriction did
not significantly alter predialysis
Na. Low dialysate Na alone led
to significant changes in NaG
[+1.3 m -1.0mM, p<0.05]. Com-
bined restriction led to reductions
in NaG [+0.3 m» -2.6mM, p<0.05]
as well as IDWG [1.9 w» 1.5kg,
p<0.001] & improved intradialytic
BP stability [p<0.05].

Any form of Na restriction caused
more frequent but not severe
cramps [+21%, p=0.04] vs con-
trols. Isolated low dialysate Na
reduced symptomatic intradialytic
hypotension [27% s 4%, p=0.002].
Significant reductions in IDWG and
antihypertensives
bined Na restriction which im-
proves intradialytic hemodynamic
stability. Na restriction (dialytic
+ dietary) leads to more muscle
cramps but not of a degree to
force treatment change.

Findings from this small but
prospective study need larger
numbers and longer follow up to
determine any long term impact on
cardiovascular outcomes.

require com-
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Relation between Intradialytic Changes in Systolic Blood Pressure and Sodium
Gradient in Chronic Hemodialysis Patients

E. Lars Penne, Len A. Usvyat,

Samer Rateb Abbas, Olga Sergeyeva,
Jochen G. Raimann,

Stephan Thijssen, Nathan W. Levin,
Peter Kotanko
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Intradialytic hypertension has been
associated with increased hospi-
talization and mortality rates in
chronic hemodialysis (HD) pa-
tients. Intradialytic sodium loading
has been proposed as a contribu-
tor of intradialytic hypertension.
The aim of the present analysis
was to evaluate the relation
between intradialytic blood pres-
sure changes and sodium gradient
(grNa*), defined as the difference
between the dialysate sodium and
the serum sodium concentration
(grNa* = dNa* - sNa™).

Chronic  hemodialysis patients
from nine Renal Research Institute
clinics that did not use dialysate
sodium profiling between Sep 1
2009 and Dec 31 2009 were
included. The relation between the
average grNa* and intradialytic
changes in SBP (ASBP) during this
period were analyzed with linear
regression models, adjusting for
patient characteristics (sex, age,
race, diabetes, dialysis vintage)
and ultrafiltration rate (UFR). In
addition, odds ratios (OR) for an
increase in SBP (ASBP > 0 mmHg)
during treatment were estimated.
We studied 560 patients (age

61+15 [£SD] yr, 53% males and
49% blacks). Mean pre- and post-
dialysis blood pressures were
149+19/77+12 and 139+£18/72+10
mmHg, respectively. The mean
grNa* was -2.2+2.7 mEqg/L (grNa*
> OmEqg/L in 19% of the patients).
The adjusted grNa* was positively
related to ASBP (B=0.5; 95% CI
0.1 to 1.0, P=0.02). Dialysis vin-
tage (P=0.02), diabetes (P=0.004)
and UFR (P=0.001) were inversely
related to ASBP. SBP increased in
126 patients (23%). Increases in
SBP were more often observed in
patients with a positive gradient
(OR =2.1; 95% Cl 1.3 to 3.3).
These data identify a positive sodi-
um gradient as a contributing and
potentially modifiable factor for
intradialytic hypertension, which
can probably be explained by in-
tradialytic sodium loading. Whether
intradialytic hypertension can be
treated by lowering the dialysate
sodium concentration in these
patients needs further study.
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Background: Fluid overload (FO)
is an important and independent
predictor of mortality in chronic
hemodialysis (HD) patients [Wize-
mann V. et al., 2009]. The aim of
this study was to investigate the
relationship between FO and the
autonomic response to the HD,
estimated from Heart rate variabil-
ity (HRV).

Methods: 80 patients were re-
cruited from the dialysis unit of
San Bortolo Hospital, Vicenza,
Italy. 24 hr ECG Holter recordings
were performed once for each
patient starting before the HD
treatment, immediately after fluid
overload (FOpe) was assessed
with a whole body bioimpedance
spectroscopy device (BCM, Frese-
nius Medical Care, Germany).
Heart rate variability (HRV) was
analyzed with time domain para-
meters and frequency domain
indices [Task Force, Circulation,
1996]. Mean values of time and
frequency domain indices of HRV
were calculated for the first 30
minutes and last 30 minutes of
HD, and for the entire HD session
[Task Force, Circulation, 1996].

Results: SDANN* estimated over
the entire HD was significantly
different between overhydrated
(FO>2.5l) and non-overhydrated
patients (FO<2.5L) both for D and
ND patients (T-test p-value<0.05)
(see table).

Conclusion: These results for the
first time demonstrate that there
is a link between fluid status and
autonomic function. Heart rate
variability as a marker of autonom-
ic function significantly changes
with rising fluid overload. Diabetic
and non-diabetic patients present
different correlations between FO
and HRV indices.

* (Standard deviation of the averages of NN intervalls in all 5-minute segments of the entire

recording)

Pearson Coefficients (HRV indices vs FOpre/ECW%)

SDANN* rho=-0.40 P=0.002 rho=-0.16 P= 0.552 rho=-0.51 P=0.001
VLF (ms?) rho=-0.31 P=0.020 rho=-0.28 P= 0.302 rho=-0.39, P=0.015
HF% rho=+0.33 P=0.012 rho=+0.56 P=0.024 rho=+0.30, P=0.062

VLF = very low frequency; HF = high frequency; HRV = heart rate variability
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Comparison of Body Composition Determined by Multifrequency Bioelectrical
Impedance and Dual Energy X-Ray Absorptiometry in Stable Peritoneal Dialysis

Outpatients
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Introduction: Malnutrition is com-
mon in peritoneal dialysis patients
and associated with poor out-
come. Therefore, simple, reliable
and easily available methods to
determine nutritional status and to
recognise short-term changes in
body composition are desirable.
The accuracy of multifrequency
bioelectrical impedance analysis
(MF-BIA) as a tool to assess body
composition is unknown in this
population.

Methods: We compared whole
body and segmental composition
determined by MF-BIA with that
obtained using dual energy x-ray
absorptiometry (DEXA) in 104 out-
patient adult peritoneal dialysis
patients.

Results: Assessment of whole bo-
dy composition showed that lean
body mass (LBM) measured by
the two techniques was highly cor-
related with good method agree-
ment (Figure) using DEXA as the

reference test (r=0.95, p<0.0001;
BIAS -0.88 kg; 95% CI -1.53 to
0.283 kg). Similarly, high correlation
and good method agreement were
found for fat mass (FM) (r=0.93,
p<0.0001; bias 0.69 kg; 95% ClI
0.03 kg to 1.6 kg). Segmental ana-
lysis of the lean body mass reveal-
ed strong correlations between
lean body mass of trunk, left and
right arms and legs (r= 0.90, 0.86
0.84, 0.89 and 0.90 respectively,
p<0.0001). Bone mineral content
(BMC) derived by MF-BIA overes-
timated that measured by DEXA
(bias 0.740 kg; 95% CI 0.66 to
0.82 kg).

Conclusion: MF-BIA appears to
be a robust tool for measuring and
monitoring body composition in
peritoneal dialysis patients.
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Adapted APD, Varying Sequentially Dwell-Time Exchanges Short and Thereafter
Longer, and Fill Volume Exchanges Small and Thereafter Larger: Impact on Dialysis

Efficacy
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Varying the duration of dwell-time or
fill volume could modify peritoneal
dialysis efficiency. Nevertheless APD
is classically given as a recurrent
repetition of exchanges each of
them having the same dwell-time
and the same fill volume, that is
conventional APD (APD-C). We pro-
pose a new, adapted APD (APD-A)
by first using a short dwell time with
a small fill volume to favour ultrafil-
tration (UF) and subsequently using
a longer dwell time and a larger fill
volume, to promote blood purifica-
tion. The study was a prospective,
cross over, multicenter trial to inves-
tigate the impact on overnight UF
and weekly peritoneal  Kt/Viyea,
weekly peritoneal creatinine clear-
ance per 1.73 m? BSA (Kgrear), phos-
phate/sodium  dialytic  removal
(PDR, SDR: mmol/session). Nor-
malization to the absorbed glucose
estimated the metabolic cost. Blood
pressures were recorded. 25 pa-
tients were selected in the study,
6 with drew, 2 at enrolment, 1 at
day 75 (transplantation), 2 at day
30 (catheter dysfunction), 1 for
drainage alarms.

The same amount of dialysate
(same cost), balance lactate 1.5%
glucose, and the same duration of
overnight APD were prescribed.

Tolerance was good. APD-A com-
pared to APD-C realized a signifi-
cant enhancement of Kt/Vyea, Of
Kaeat, and of PDR. The glucose
metabolic cost for urea, creatinine
and PDR was significantly lower in
APD-A compared to APD-C. The
UF increased during APD-A versus
APD-C. The SDR was significantly
higher with APD-A compared to
APD-C, 35.23+52.00 mmol/session
and 18.35+48.68 mmol/session
(p<0.01). The mean BP (day 45)
was significantly lower for the APD-
A periods compared to the APD-C
periods.

Our study supported that varying
the dwell-times short and thereafter
longer, and the fill volumes small
and thereafter larger as described
(APD-A) could improve dialysis effi-
ciency for UF, Kt/uea, Kereat, PhOS-
phate dialytic removal and sodium
dialytic removal.

These results where achieved with-
out more costs, even with reduced
glucose metabolic cost.
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Quality of Life (QoL) in the Oldest Dialysis Patients — Important Differences between
Hemodialysis and Peritoneal Dialysis?
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SF 36 Scores

The elderly dialysis population is
increasing, little is known about
their QoL, and very few choose
peritoneal dialysis.

Aims: was to describe and com-
pare the QoL of the older Norwe-
gian hemodialysis and peritoneal
dialysis population, and to explore
whether the starting point of peri-
toneal dialysis and hemodialysis
differ (early vs late start).

Method: All patients > 75 years (n
= 320) who according to the Nor-
wegian Renal Registry (NRR) were
on dialysis by 01.01.2009 and
alive by Sept 2009 were asked to
participate and mailed the QoL
questionnaire SF 36. Medical data
were collected from the NNR.
Results. In total, 230 patients
(72%) responded, 152 (66%) men
and 78 (34%) women, 189 pa-
tients (82%) were on hemodialysis,
41 patients (18%) on peritoneal
dialysis. Mean age hemodialysis:
80.5 vyears, peritoneal dialysis:
80.0 years. At start of dialysis,
there was no significant difference
in the distribution of comorbidities
(diabetes mellitus type I, coronary

and cerebrovascular diseases and
malignancies), estimated glomeru-
lar filtration rate (eGFR, ml/min)
(HD: 8.7; PD: 8.1) or the propor-
tion of early start (eGFR > 10 ml/
min), 27% in both groups. Pre-
planned start was more frequent
among peritoneal dialysis patients
(86% vs 73%) and duration of
treatment was shorter (27 vs 38
months).

Peritoneal dialysis patients had
lower blood pressure (mean
131/72 mm/Hg vs 143/71, annual
report NNR 2008). S-Aloumin g/l
(HD: 38.1, PD: 36.2) and BMI
(kg/m?) (HD: 24.0, PD: 25.9) were
comparable.

Overall, the QoL scores were
low, and there was no statistical
or clinically significant difference
between the two groups.

In conclusion there are little differ-
ences between hemodialysis and
peritoneal dialysis patients in terms
of QoL scores and basic charac-
teristic. The findings may encour-
age a higher peritoneal dialysis
proportion in the elderly dialysis
population.

Physical Function 42.0 38.3"
Role Physical 19.1 11.4*
Bodily Pain 56.7 60.6*
General Health 46.2 44.7*
Vitality 40.2 35.4*
Social Function 61.4 69.7*
Role Emotional 43.5 39.0
Mental Health 73.9 72.2*

*p > 0.05 (Mann-Whitney U test)
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Oral Anticoagulants (OAC): Prescription Patterns and Outcomes in the Dialysis
Outcomes and Practice Patterns Study (DOPPS)
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Indications for OAC use in hemo-
dialysis remain controversial. We
report OAC prescription and clini-
cal events in the international
DOPPS cohort.

The study sample comprised
37,863 hemodialysis patients with
no mechanical heart valves from
925 facilities in the US, Canada
(CA), Japan (JP), Europe and Aus-
tralia and New Zealand [Eur/ANZ]
in 1996-2008. Associations bet-
ween baseline OAC prescription
and bleeding events, stroke, and
mortality were assessed in fully ad-
justed Cox models.

OAC prescription was 18% in CA,
10% in the US, 5% in Eur/ANZ,
and 3% in JP. OACs were more
commonly used in patients with
atrial fibrillation (40% in CA, 34% in
the US, 20% in Eur/ANZ and 13%
in JP); OAC use in patients using
a catheter was more common in
CA (22%) vs. the US (8%) and
Eur/ANZ (6%). Among patients on

OACs, low dose warfarin (<10.5
mg/week) was prescribed to a mi-
nority of patients (31% in CA; 29%
in JP; 17% in Eur/ANZ and the
US). The % of facility patients on
OACs varied in each country.
Older age, low serum albumin,
cardiovascular and lung disease
were associated with OAC use.
Compared those not on OAC,
OAC patients had a higher risk of
bleeding events (hazard ratio: 1.19
[95% confidence interval: 1.04-
1.37]; p=0.01), all-cause (1.16
[1. 08-1.25]; p<.0001) and cardio-
vascular mortality (1.13 [1.01-
1.26]; p=0.03) and stroke (1.13
[0.92-1.38]; p=0.25).

OAC use varies internationally and
is associated with poor clinical
outcomes, despite extensive case-
mix adjustment. Health care provi-
ders should consider the potential
harms of OAC therapy in HD pa-
tients.
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Survival Advantage of Excess Fat Relative to Lean Body Mass in Long-Term

Hemodialysis Patients
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Background: Several studies have
suggested that maintenance hemo-
dialysis patients (MHD) with higher
body mass index (BMI) enjoy a
survival advantage. It is not clear
whether lean body mass (LBM) or
fat mass (FM) confers this survival
benefit.

Methods: Using near infrared
(NIR) technology we measured
body compositions in 732 MHD
patients and ranked them twice,
once according to their absolute
FM or then LBM (in kg) and
assigned a percentile score to
each patient within each gender
group, i.e., a number between 0
(lowest) and 100 (highest FM or
LBM). The difference between the
two percentile scores (FM per-
centile minus LBM percentile) in
each patient yielded a number

between —100 (indicating a patient
with lowest FM but highest LBM)
and +100 (indicating a patient with
highest FM and lowest LBM). The
Cox survival regression was mod-
eled using cubic spline for the “FM
minus LBM percentiles” after ad-
justment for case-mix and inflam-
matory markers.

Results: A relatively linear and
downgoing trend towards greater
survival was observed with higher
excess fat relative to lean mass
(Figure).

Conclusions: In MHD patients the
excess fat relative to lean mass
appears associated with greater
survival. Clinical trials to examine
the outcomes of interventions that
modify body composition in MHD
patients are indicated.
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Obesity is a Risk Factor for Mortality, Especially among Younger Dialysis Patients
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Obesity is an important risk factor
for cardiovascular disease and
mortality in dialysis patients. How-
ever, differences in mortality be-
tween young and elderly dialysis
patients have not been well ad-
dressed. Therefore, our aim was to
investigate whether the associati-
on of BMI and mortality differs
between younger (<65 y) and older
(=65 vy) dialysis patients.

In a prospective multi-centre co-
hort study, all dialysis patients
(>18y) starting with their first dialy-
sis treatment were included and
followed until death, transplanta-
tion or a maximum of 7 years (NE-
COSAD). We divided patients into
eight categories based on their
baseline BMI and age: <20 (7.5%),
20 to 25 (47%), 25 to 30 (34.5%)
and =30 (11%) kg/m?. Cox re-
gression analysis was performed
to calculate hazard ratios (HR) as-
sociated with BMI groups, using a
normal BMI (20-25 kg/m?) in the
younger patients as the reference
category. Analyses were adjusted
for age, sex, treatment modality
and smoking.

In total, 1749 patients were inclu-
ded (age (mean (SD)) younger
patients: 49 y (11), older patients:
73y (5) years, BMI: 25 (4) kg/m?,
62% male, 62% HD). Overall, the
7-year mortality was 67%. Com-
pared to a normal BMI and <65 vy
at baseline, the adjusted HRs
(95%-Cl) by BMI category were for
the younger patients: 2.16 (1.37-
3.40), 1 (reference), 0.89 (0.65-
1.23), 1.60 (1.11-2.30), and for the

elderly 1.64 (1.03-2.63), 1.18
(0.84-1.66), 1.18 (0.84-1.65), 1.06
(0.71-1.59).

We conclude that both young and
elderly dialysis patients with under-
weight have an about 2-fold in-
creased risk factor for mortality,
although this may be due to rever-
se causality. However, obesity is
about 1.5-fold stronger risk factor
for mortality in young compared to
elderly dialysis patients.
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Circulating Cell Free DNA (CFD) in Hemodialysis Patients is Associated with Risk

Factors and Mortality

David Tovbin, Moshe Zlotnik,
Amir Abd Elkadir, Jony Sheynin,
Amos Douvdevani

Nephrology, Soroka Medical Center,
Beer-Sheva, Israel

Nephrology Lab, Soroka Medical
Center, Beer-Sheva, Israel
Biomedical Engineering, Ben-Gurion
University of the Negev,
Beer-Sheva, Israel

Circulating cell-free DNA (CFD) is
present in healthy individuals and
increases in hemodialysis and in
various disorders including inflam-
mation and diabetes, which are
important risk factors in hemodia-
lysis patients. We hypothesized
that CFD is an integrative marker
of damage and thus has prognos-
tic value.

Therefore, we assessed CFD in
hemodialysis patients and its rela-
tion to clinical/laboratory parame-
ters and prognosis. In a prospec-
tive study, 31 chronic hemodialysis
patients with no acute disease
were evaluated for serum CFD lev-
els before and after hemodialysis,
using the reported rapid non-cum-
bersome inexpensive fluorometric
assay developed in our laboratory.
Follow-up CFD levels were ass-
essed at 18 months in 20 patients.
Pre-HD-CFD levels were higher
than in healthy subjects (582+305
vs 431+ 221 ng/ml, p<0.05)
and increased after hemodialysis
(832+296 ng/ml, p<0.01). Post-
HD CFD were high (>850 ng/ml) in
35% of patients and at 18 months
in 80%, with 47% increase in
evels (p<0.0001). Post-HD-CFD
was higher in the diabetes sub-
group (1004+£278 vs 737+268
ng/ml in non-DM, p<0.05), corre-
lated positively to post-HD inter-

leukin-6 (IL-6) levels (p<0.05,
r=0.51) and negatively to creati-
nine (p<0.01,r=-0.54). No correla-
tion was found with serum albu-
min, urea, glucose, hemoglobin,
leukocyte count and dialysis-relat-
ed parameters. Pre-HD-CFD lev-
els correlated with neutrophil num-
ber (p<0.05, r=0.36), but showed
less prominent correlation then
post-HD-CFD for other parame-
ters. Post-HD-CFD was positively
correlated with death at one year
(p<0.01, r=0.46) and 5/6 patients
who died within one year had ele-
vated CFD levels.

Conclusions: CFD in hemodialy-
sis patients is associated with dia-
betes, inflammation, low muscle
mass reflected by serum creatinine
and mortality. The increase after
hemodialysis and the stronger
associations with post-HD levels
suggest combined effect of pa-
tients’ state and the dialysis pro-
cess.

We suggest that CFD is an inte-
grative marker of pathologic pro-
cesses and a correlate of out-
come. Its’ detection is a cheap
applicable tool for identifying pa-
tients at risk and follow up.
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