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1. Progression of Chronic Kidney Disease

The Cockcroft-Gault, MDRD and CKD-EPI Equations: Which one is the Best for the
Prediction of Renal Function in Patients Hospitalized due to Emergency?

M. Stasiak-Paczkowska', Z. Niemir2

" Department of Internal Diseases,
HCP Medical Centre, Poznan, Poland
2 Department of Nephrology,
Transplantology and Internal Diseases,
University of Medical Sciences,
Poznan, Poland

Introduction and Aims: The current
staging system for chronic kidney
disease is based primarily on esti-
mated glomerular filtration rate
(eGFR). It is known that the lower
eGFR the higher risk of adverse out-
comes is to be expected. Recent
results show differences in glomeru-
lar filtration rate (GFR) estimated with
the use of different equations. The
aim of the study was to compare the
values of eGFR calculated using the
Cockeroft-Gault (CG), Modification
of Diet in Renal Diseases (MDRD)
and Chronic Kidney Disease Epi-

demiology Collaboration (CKD-EP)
equations in the cohort of patients
hospitalized due to emergency.
Methods: The study involved 469
patients: 228 females (F) and 241
males (M) aged 64.9+14.3 (21-96)
years. Among them, 44.6% of sub-
jects were <65 years of age, where-
as 55.4% were older. The main
causes of hospitalization were acute
coronary syndrome (28.8%), heart
failure (17.7%) and pneumonia
(11.3%). Hypertension (HA) was
stated in 69.5% of subjects (73.3%
of F and 66% of M). Diabetes melli-
tus (DM) was diagnosed in 44.4% of
both F and M. The results of eGFR
were expressed in ml/min/1.73
mm?.

Results: We obtained a strong pos-
itive correlation between eGRF cal-
culated with CG and MDRD
(r=0.917; p<0.0001), MDRD and
CKD-EPI (r=0.974; p<0.0001), as
well as between CG and CKD-EPI
(r=0.947; p<0.0001). Mean values
of eGFR calculated according to
CG, MDRD and CKD-EPI were:
61.32 + 27.4, 62.82 + 26.9 and
60.7 + 25. Depending on the equa-
tion used, values of eGFR < 60
ml/min/1.73m? were stated in
52.7% (CG), 45.3% (MDRD) and
49% (CKD-EPIl) of subjects. In
the group aged <65 years, they
were stated, respectively, in 17%,
21.6% and 21.3% of patients. The
mean values of eGFR obtained
with the three equations were simi-
lar (78.27 + 28.4, 75.0 £ 27.9 and
73.9 + 26). In contrast, in the group

older than 65 years, 83% (CQ),
78.4% (MDRD) and 78.7% (CKD-
EPI) of patients had eGFR < 60
ml/min/1.73mm?. Compared to
the younger group, the frequency
of renal function impairment was
highly significant for each equation
(p<0.0001). Statistically significant
were also differences between
the mean eGFR calculated
with CG (47.7 + 17.0) and both
MDRD (53.0 + 21.6) and CKD-EP!I
(60.1 + 19.7) (p<0.01). In addition,
the mean values of eGFR in
patients with HA were significantly
lower than in those without HA
(CG -55.9 £ 254 v. 73.6 = 27.7,
MDRD -56.9 + 24.8 v. 76.3 + 26.8,
and CKD-EPI -54.7 + 23.8 w
745 = 25; for each of them
p<0.0001). The same concerned
patients with DM (CG -55.3+24.2
v. 66.1 + 28.8, MDRD -56.1 + 25.3
v. 68.1 + 27.0, and CKD-EPI
-54.0 + 24.1 v. 66.1 + 26.1; for all
comparisons p<0.0001).
Conclusions: Our results showed
that independently of the equation
used age, HA and DM had an
essential impact on kidney function
in patients hospitalized due to emer-
gency. However, in agreement with
previous suggestions, also in this
special cohort the use of CG for the
calculation of eGFR in elderly may
result in its underestimation.



Comparison of Estimating GFR Formulas in the Elderly
Best Abstracts Presented by Young Authors

L. Zanoli', G. Romano', M. Romano?,
R. Romano?, M. Cannavo?, G. Inserra’,
V. Rapisarda3, M. Malaguarnera?,

P. Castellino?

" Internal Medicine, University of
Catania, Catania, Italy

2 Unita Operativa Complessa di
Geriatria, Garibaldi Hospital,
Catania, Italy

3 Dottorato in Fisiopatologia della
Senescenza, University of Catania,
Catania, Italy

Introduction and Aims: Despite
current use, 24 hours creatinine
clearance (CrCI24H) is difficult to
employ to estimate GFR in the eld-
erly. Although many easy formulas
are currently available to estimate
GFR in adults, their use in the eld-
erly is not validated. We conduct-
ed this study to better understand
the relationship between estimat-
ing CrCl24H and GFR formulas in
the elderly.

Methods: Design: Cross-sectional
study. We enrolled 72 patients
aged 65-100 years who did not
have polycystic kidney disease.
Renal function was estimated by
CrCI24H, Cockroft-Gault, MDRD
and CKD-EPI formula. Renal dys-
function was considered as
CrCI24H < 60 ml/min. We classi-
fied estimated GFR (eGFR)

according to best cut-off. Spear-
man correlation was used to cor-
relate estimating GFR formulas.
Results: The mean age was
79.9 + 6.9 years, male sex 44.4%,
diabetes 29.2%, hypertension 80.6%.
Serum creatinine was 0.98 + 0.42
mg/dl, CrCl 52.0 + 28.0 ml/min,
Cockroft-Gault 56.2 + 20.2 ml/min,
MDRD 77.3 + 29.4 ml/min, CKD-
EPI 67.6 + 19.8 ml/min, body sur-
face area (BSA) 1.70 + 0.22 m?.
Renal dysfunction was present in
41 patients (66.9%). The highest
correlation was found between
CrCI24H and Cockroft-Gault for-
mulas (figure).

Sensibility (Se), specificity (Sp),
positive (PV+) and negative (PV-)
predictive value of eGFR for renal
dysfunction are reported in the
table. ROC curve analysis show
that discriminatory power of Cock-
roft-Gault <52.3 ml/min (AUC
0.86, p<0.001) was higher than
discriminatory power of MDRD <
86.9 mli/min (AUC 0.71, p<0.001)
and CKD-EPI < 64.9 ml/min (AUC
0.70, p<0.001).

Conclusions: In the elderly, Cock-
roft-Gault formula is a stronger
predictor of renal dysfunction than
MDRD and CKD-EPI formulas.

Correlations between Different Estimating GFR Formulas
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Simple Cystatin C Formula Compared to Sophisticated Creatinine and Cystatin
C-Based Formulas (CKD-EPI) for Estimation of Glomerular Filtration Rate
Eight Best Abstracts and Eight Best Abstracts Presented by Young Authors

R. Hojs', S. Bevc', R. Ekart',
M. Gorenjak?, L. Puklavec?®

' Department of Nephrology,
Clinic of Internal Medicine

2 Department of Clinical Chemistry

3 Department of Nuclear Medicine,
Clinic of Internal Medicine,
University Medical Center,
Maribor, Slovenia

Introduction and Aims: Serum
creatinine concentration and se-
rum creatinine-based formulas,
like Modification of Diet in Renal
Disease Study equation (MDRD)
are the most commonly used
markers to estimate glomerular fil-
tration rate (GFR). Recently, serum
cystatin C-based formulas, the
newer creatinine formula (The
Chronic Kidney Disease Epidemi-
ology Collaboration formula (CKD-
EPI creatinine formula) and equa-
tion that uses both serum creati-
nine and cystatin C (CKD-EPI cre-
atinine & cystatin formula) were
proposed as new GFR markers.
The aim of our study was to
compare MDRD, CKD-EPI creati-
nine, CKD-EPI creatinine & cys-
tatin formulas and simple cystatin
C formula (100/serum cystatin C)
against °'CrEDTA clearance in
patients with CKD.

Methods: In this study 800 adult
Caucasian patients (339 women,
461 men; mean age 58+15.5
years) with established or suspect-
ed CKD were enrolled. In each
patient
serum cystatin C (immunoneph-
elometric method) were deter-
mined. GFR was calculated using
the MDRD, CKD-EPI creatinine,
CKD-EPI creatinine & cystatin for-
mulas and simple cystatin C for-
mula. GFR was also measured
using ®*'CrEDTA clearance, and the
correlation, accuracy, bias and
precision of different equations
were determined. Ability to cor-
rectly estimate patient's GFR with
different equations compared to
S'CrEDTA clearance below and
above 60 ml/min/1.73 m? was
analyzed.

Results: The mean S'CrEDTA
clearance was 47.2 = 33.6 ml/
min/1.73 m?, mean serum creati-
nine 257 + 183.8 pmol/l and mean
serum cystatin C 2.53 + 1.53 mg/I.
Statistically significant correlations
between °'CrEDTA clearance and
all formulas were found (P<0.0001
for all). The ROC curve analysis
(cut-off for GFR 60 ml/min/1.73
m? showed that CKD-EPI creati-
nine & cystatin formula had a high-
er diagnostic accuracy than
MDRD (P<0.025) or CKD-EPI cre-
atinine formulas (P<0.031) but not
than simple cystatin C formula
(P=0.057). Bland and Altman
analysis for the same cut-off value
showed that creatinine formulas

serum creatinine and

(MDRD bias: -27.9; CKD-EPI cre-
atinine bias: -26.3 ml/min/1.73 m?
or CKD-EPI creatinine & cystatin
formula (bias: -23.9 ml/min/1.73
m? underestimated and simple
cystatin C formula (bias: 5.3
ml/min/1.73 m? overestimated
measured GFR. All equations
lacked precision. It was 16.8, 16.4,
15.6 ml/min/1.73 m? for MDRD,
CKD-EPI creatinine, CKD-EPI cre-
atinine & cystatin formulas and
22.6 ml/min/1.73 m? for simple
cystatin C formula. Analysis of abil-
ity to correctly predict GFR below
and above 60 ml/min/1.73 m?
showed that simple cystatin C and
CKD-EPI creatinine formulas but
not CKD-EPI creatinine & cystatin
formula had higher prediction

than MDRD formula (89.1%
vs. 85.3%: P<0.0289; 90.8%
vs. 85.3%: P<0.009; 87.9%

vs.85.3%: P=0.156).
Conclusions: Our results indicate
that simple cystatin C formula
which requires just one variable
(serum cystatin C concentration) is
reliable marker of GFR in patients
with CKD and comparable to cre-
atinine formulas including sophisti-
cated CKD-EPI formulas.



A Survey of Inappropriate Referrals to Nephrology Services Based on CKD Guidelines

C. Gast, K. Harris, G. Venkat-Raman

Wessex Renal and Transplant Unit,
Queen Alexandra Hospital, Portsmouth,
Hampshire, United Kingdom

Introduction and Aims: Following
the introduction of CKD guidelines
and routine reporting of estimated
glomerular filtration rate (eGFR) by
UK laboratories in May 2006, a
Substantial increase in referrals to
nephrology services was ob-
served. A considerable number of
these were deemed inappropriate,
because the renal impairment was
either non-progressive or precipi-
tated by renin angiotensin system
(RAS) blockade. Written advice
was given to ensure appropriate
continued management in primary
care with criteria for re-referral. The
aim of the study was to evaluate
the renal outcome of inappropriate
referrals to this regional centre,
and to identify the contributory role
of RAS blockade.

Methods: The electronic patient
administration system was searched
for all rejected referrals from May
2006-October 2008. The relevant
patients’ laboratory results and
clinical details were gathered,
including demographics, serum
creatinine (SCr) and eGFR at refer-
ral, a year prior and a year later;
use of any RAS blocking medica-
tion, SCr values before and after
stopping this; the reason for rejec-
tion of referral and any subsequent
re-referrals.

Results: 204 rejected referrals
were identified, 77 M and 127 F
with an age range of 20-93, medi-
an age 72. eGFR ranged from 15
to >90 ml/min (median 43). By
CKD classification, 6.4% were in
stage 1; 20.1% in stage 2; 51.5%
in stage 3 and 22% in stage 4.
Reasons for referral were: renal
impairment  (68%), proteinuria/
haematuria (13%), hypertension
(12%) and miscellaneous (7%).
Reasons for rejection were: stabil-
ity of renal impairment (40%),
impairment considered acceptable
for age (21%) or impairment attrib-
uted to RAS blockade (10%), iso-
lated microscopic haematuria
(8%), minimal proteinuria (5%)
or uncomplicated hypertension
(12%). The remaining 4% included
patients better suited for palliative
treatment or urology.

At the time of referral, SCr values
had already improved compared
to a year prior in 39% of patients,
and deteriorated <20% in 48%.

A year after referral, SCr levels had
improved in 61% and deteriorated
<20% in 31%. In the remaining
8%, contributing factors causing
deterioration were left ventricular
failure and infection.

Only 20 of 204 (10%) of patients
were re-referred, of whom 7 were
seen, investigated and discharged,
8 had progressive renal failure
(4 diabetic, 4 other causes),
2 required treatment for renal
anaemia, 2 developed acute on
chronic renal failure due to sepsis
and 1 was in urinary retention.
RAS blockade was stopped in 2 of
19 patients (10%) under the age of
70 and 23 of 48 (48%) over 70.
This improved SCr values signifi-
cantly (>15% in 65% of patients).
Conclusions: CKD guidelines and
eGFR reporting have led to a large
number of patients with relatively
stable CKD being referred to
nephrology, many being treated
with RAS blockade. Inappropriate
use of RAS blockade is an import-
ant cause of
impairment. These findings sug-
gest that only a small proportion
develop progression of CKD, and
that the current guidelines warrant
revision.

reversible renal



Late Referrals with Advanced Chronic Kidney Disease are Well-Known in General
Practice and Non-Nephrology Departments

K. Hommel'- 2, S. Rasmussen?,
M. Madsen?, A.L. Kamper'

" Department of Nephrology,
Rigshospitalet

2 National Institute of Public Health

3 Department of Public Health,
University of Copenhagen, Denmark

Introduction and Aims: Late refer-
ral of patients with advanced chron-
ic kidney disease (CKD) is a well-
known major problem. To establish
a strategy on earlier referral it is
important to get information on late
referred patients, including their pre-
vious contacts with the health care
system. The aim of the present
study was to study courses in hos-
pital and general practice in a 2-year
period before start of renal replace-
ment therapy (RRT) and to charac-
terise late referred patients accord-
ing to sex, age, income, education
and diagnosis.

Methods: All incident chronic RRT
patients in the period 1999-2005 in
Denmark were identified in the Dan-
ish National Registry on Regular
Dialysis and Transplantation. Infor-
mation on contacts to hospital
before RRT start was obtained from
the National Patient Registry, on
courses in general practice from the
National Health Insurance Service
Registry and on income and educa-
tion from Statistics Denmark.
Because of non-specific classifica-
tion of hospital department to the
National Patient Registry in 5 of 15
nephrology departments, these
patients (15%) were excluded. Late
referral was defined as a course of
less than 16 weeks in a nephrology
outpatient clinic before RRT start.
Logistic regression was used to
compare age, sex, income, educa-
tion and diagnosis of late referrals
versus patients referred in time.

Results: In a total of 4132 incident
RRT patients, 2014 (49% range 28-
65%) were seen in a nephrology
department less than 16 weeks
before RRT start and 1351 (33%
range 15-57%) within 1
before RRT start. Among late refer-
rals, 1465 (73%) had a course
in a non-nephrology department
between 17 weeks and 2 years
before RRT start. These included
departments of endocrinology (7 %),
cardiology (11%), internal medicine
(54%), urology (7%) and any surgi-
cal department (52%). Previous
admission to a department of
nephrology was seen in 121 (6%).

week

A total of 1701 (84%) late referrals
were seen in general practice and
998 (50%) had blood tests done in
the calendar-year before RRT start.
When controlling for differences in
age and sex, odds ratio (OR) for late
referral in patients with diabetic
nephropathy was 0.60 (p<0.0001),
glomerulonephritis 0.47 (p<0.0001),
polycystic kidney disease 0.31
(p<0.0001) and non-specific CKD
0.92 (p=0.31) compared to the rest
of the patients. In patients >70 years
(36%) OR was 1.35 (p<0.0001) for
late referral compared to patients
< 70 years. Education, income or
sex did not have a significant effect
on late referral alone.
Conclusions: The majority of late
referred patients with advanced
CKD had a course in a non-
nephrology department or general
practice before start of RRT.
Patients above 70 years were most
likely to be late referred. The reason
for late referral needs to be clarified
and the nephrology community has
to develop a strategy on earlier
referral in CKD patients.



Association of Blood Pressure with Decline in Renal Function and Time to Renal
Replacement Therapy in Pre-Dialysis Patients
Best Abstracts Presented by Young Authors

M. de Goeij', N. Halbesma,
D. de Jager', N. Voormolen?,
D. Grootendorst', F. Dekker’

" Department of Clinical Epidemiology,
Leiden University Medical Center,
Leiden, Netherlands

2 Department of Clinical Radiology,
Leiden University Medical Center,
Leiden, Netherlands

Introduction and Aims: High
blood pressure is a known risk fac-
tor for decline in renal function in
both the general population and in
patients with CKD. However, in the
dialysis population reverse epi-
demiology has been found, where
both high and extreme low blood
pressures are associated with
higher mortality rates. The aim of
this study was to investigate the
association between systolic and
diastolic blood pressure and time
to RRT and rate of decline in renal
function in pre-dialysis patients, to
assess whether reverse epidemiol-
ogy is already present in pre-dialy-
sis patients.

Methods: In the retrospective
PREPARE cohort 547 incident
pre-dialysis patients were included
when referred to pre-dialysis out-
patient clinics between 1999 and
2001. The clinical status of the
patients was followed through
medical charts until start of RRT or
mortality. Rate of decline in renal
function was calculated with avail-
able eGFR measurements, calcu-
lated by the MDRD formula. All
analyses were performed with
1 year follow-up after inclusion.
Linear regression was used to
assess the association between
blood pressure and decline in renal
function, and Cox regression for
time to RRT.

Results: Every 10 mmHg increase
in systolic or diastolic blood
pressure resulted in a more rapid
rate of decline, with a sex and
age adjusted decline of 0.04
(0.02-0.07) and 0.05 (0.00-0.10)
ml/min/month/1.73 m? respective-
ly. Sex and age adjusted rate of
decline in patients with systolic
blood pressure <120 mmHg or
>180 mmHg was 0.24 (-0.07-
0.54) lower and 0.26 (0.03-0.50)
ml/min/month/1.73 m? higher res-
pectively, compared with patients
between 120-139 mmHg (mean
decline of 0.37 ml/min/month/1.73
m?). Further adjustment did not
change these results.

The risk for starting RRT increased
with every 10 mmHg increase in
systolic or diastolic blood pres-
sure, with a sex and age adjusted

HR of 1.10 (1.05-1.15) and 1.16
(1.05-1.27) respectively. The HR
for starting RRT was 0.89 (0.48-
1.67) for systolic blood pressure
<120 mmHg and 2.30 (1.52-3.47)
for 2180 mmHg, with 120-139
mmHg used as reference. Further
adjustment did not change these
results.

Conclusions: Reverse epidemiol-
ogy was not present in our pre-
dialysis cohort, where only an
increase in systolic or diastolic
blood pressure is associated with
a more rapid rate of decline in
renal function and an earlier start
of RRT. Patients with low blood
pressure had less renal decline
and a later start of RRT. Therefore,
strict treatment of pre-dialysis
patients with a low blood target
goal, especially for systolic blood
pressure, could be beneficial to
postpone RRT and will lead to
lower mortality rates.
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Chronic Kidney Disease Progression and Mortality in Mild to Moderate Kidney
Dysfunction According to Serum Phosphorous Levels

A. Bellasi' 2, M. Mandreoli 2,

L. Baldrati®, A. Rigotti?, M. Corradini?,
G. Russo?, P. Di Nicolo?, G. Malmusi?,
V. Dalmastri2, S. David?, P. Poisetti2,
L. Zanbianchi?, C. Giovannone?,

A. Fabbri?, A. Santoro', on Behalf of
the PIRP Nephrologists Group

" Dep. Nephrology, Dialysis,
Hypertension, University Hospital
S. Orsola-Malpighi, Bologna, ltaly

2 The PIRP Nephrologists Group, ltaly

Introduction and Aims: The im-
pact of serum phosphate abnor-
malities on Chronic Kidney Dis-
ease (CKD) progression and mor-
tality among patients with mild to
moderate kidney failure is still far
from being established.

Methods: We determined the as-
sociation of baseline phospha-
temia with the composite endpoint
of dialysis inception or all-cause
mortality. We utilized the patient’s
records from the
Insufficienza Renale Progressiva”
(PIRP) (http://www.antr.it/commu-
nity/pirp.html) database, a large
project sponsored by the Emilia-
Romagna Institute of Health aimed
at optimizing CKD patients care.
We identified all patients who
underwent a glomerular filtration
rate (GFR) and serum phospho-

“Prevenzione

rous assessment between 2004
and 2007. The patients were fol-
lowed up to 4 vyears. Survival
analyses estimated the relationship
between serum phosphorous at
baseline and outcomes.

Results: A total of 1716 female
and male subjects with CKD stage
3-5 were identified and classified
according to quartiles of serum
phosphorous at baseline. Elevated
serum phosphorous was signifi-
cantly associated with diabetes
mellitus, but inversely associated
with GFR, age and male sex (all
p-trend values <0.001). A graded
increase in the risk of commencing
dialysis or dying was noted across
quartiles of serum phosphorous
(log-rank test p<0.001).

This association remained signifi-
cant even after adjustment for
traditional cardiovascular risk fac-
tors and CKD stage (Figure).

Indeed, patients in the highest
serum phosphorous quartile (>4.3
mg/dl) experienced a 117% in-
crease in the risk of the occur-
rence of the composite endpoint
when compared to patients with
serum levels of phosphorous of
3.3-3.8 mg/dI (Hazard Ratio 2.17;
95%; Confidence Interval 1.62-
2.93; p<0.001).

Conclusions: These analyses lend
support to the hypothesis that
serum phosphorous levels at
baseline might accelerate residual
renal function deterioration and
increase the risk of death in
patients with mild to moderate
renal function impairment.

Risk of Dialysis Inception or All-Cause Mortality

1.51

Hazard ratio*
&

{ ul
[ iR:h
0.5 4 ~0.55

=33 mg/dl 3358 mgfdl

Baseline serum phosphorous quartiles
*adjusted for CKD stage, age, gender, diabetes mellitus, hypertension, COPD

148 1.52
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4
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2. Dialysis Modallities

Hemodiafiltration (HDF): Patterns of Use and Association with Outcomes in the

Dialysis Outcomes and Practice Patterns Study (DOPPS)

F. Tentori', J. Thumma', B. Gillespie?,
J. Ethier®, T. Tomo?, R. Vanholder®,

F. Port', B. Robinson™ 2, R. Pisoni',
B. Canaud®

1 Arbor Research, Ann Arbor, MI, USA

2 Univ. of Michigan, Ann Arbor, MI,
USA

3 Center Hospital, Univ. of Montreal,
QC, Canada

4 Oita Uninversity, Japan

5 Univ. Ziekenhuis, Gent, Belgium

6 Layperonie Univ, Montpellier, France

Introduction and Aims: HDF may
provide greater clearance of mid-
dle molecules than standard he-
modialysis (HD). In a prior DOPPS
analysis HDF was associated with
lower mortality compared to low-
flux HD, and a clinical trial testing
HDF vs. low-flux HD is ongoing.
The current study provides updat-
ed data on patterns of HDF use in
the international DOPPS cohort
and describes the association of
HDF with clinical outcomes in com-
parison to high-flux HD.

Methods: The study cohort com-
prised patients on thrice weekly
maintenance dialysis for > 3
months in DOPPS | (1996-2001), II
(2002-2004) and Il (2006-2008).

HDF patients were classified as
receiving “low” (5-15 L) or “high”
(15-50 L) replacement fluid volume.
The association of HDF with inflam-
matory and nutritional measures
was tested by logistic regression.
Cox regression was used to esti-
mate the associations of mortality
with HDF use measured at the
patient- and facility-level, using the
case-mix adjusted % of facility
patients on HDF as the predictor.
Mortality risk associated with high-
and low-volume HDF (vs. high flux
HD) was assessed in two separate
patient-level models.

Results: HDF was not used in the
United States, Canada and Japan,
but was used in Australia, New
Zealand and all European coun-
tries, with highest use reported in
[taly (18%) and Sweden (15%). HDF
use varied widely across facilities
within the same country. Use of
both high-volume HDF (DOPPS I
4.1%, II: 5.7%, lll: 9.6%) and high-
flux HD (DOPPS I: 17.5%, I
33.7%, lll. 43.9%) increased over
time. On average, HDF patients
were younger, had longer duration

Inflammatory and Nutritional Measures: Odds ratio (95% confidence interval)**

of ESRD, and used fewer ca-
theters. No difference in laboratory
values and hospitalization risk was
observed between HDF and HD
patients. The associations of HDF
with inflammatory markers and
mortality risk are shown (Table).
Similar results were found in mod-
els further adjusted for Kt/V and in
analyses restricted to hospital-
based and non-hospital based
facilities.

Conclusions: Despite exposure to
substantial amounts of an exoge-
nous replacement fluid, HDF was
not associated with an increase in
inflammatory measures. Mortality
risk was marginally lower for
patients receiving high-volume
HDF compared to high-flux HD
(p=0.058) and significantly lower at
facilities with a higher HDF use
(p=0.00006). Larger volumes of
replacement fluid may possibly
lead to better outcomes among
HDF patients due to increased
convection. However, clinical trials
are needed to definitely compare
outcomes of high-volume HDF vs.
high-flux HD.

Ferritin > 800 ng/ml 0.86 (0.62-1.19)  0.90 (0.68-1.19)  0.85 (0.70-1.03)° 0.72 (0.51-1.01)°
CRP > 10 mg/L 1.01 (0.66-1.55)  0.84 (0.60-1.17)  0.93 (0.75-1.16) 0.78 (0.57-1.07)d
WBC > 8000 mm3 1.13(0.84-1.52)  0.95(0.76-1.17)  1.13 (0.99-1.30)° 0.95 (0.82-1.10)
Serum albumin < 3.5 g/dL 1.24 (0.93-1.66)2 1.38 (1.07-1.78)°  1.22 (1.03-1.45)° 1.03 (0.76-1.42)
Phosphorous > 5.5 mg/dL 1.00 (0.79-1.26)  1.03 (0.85-1.26)  1.03 (0.91-1.16) 0.83 (0.68-1.01)°

# P<0.01; ° P<0.05; © P=0.05-0.1; ¢ P=0.1-0.15

* Mortality risk of patients treated at facilities where =15% patients are on HDF

Adjusted for demographics, comorbidities, labs, catheter use, facility tpye, DOPPS phase and region
0 N=10,387

oo N=13,671

ok
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One Year Observation of On-Line Hemodiafiltration (HDF) on Some Patterns

in Uremics

K. Bladek, E. Stefaniak,
H. Janiszewska, |. Pietrzak

Dialysis Center, Fresenius Nephrocare
Polska, Poznan, Wielkopolska, Poland

Introduction and Aims: On-line
hemodiafiltration (OL-HDF) is for
physiological reasons the most
advanced form of extracorporeal
renal replacement therapy. This
approach gives the possibility to
improve the still poor prognosis of
hemodialysis (HD). However, the
possible benefits of this therapy
have not been well defined.

The purpose of study was to
assess the influence of OL-HDF on
dry weight, mean arterial pressure
(MAP) and serum levels of total
cholesterol (TCh) and triglycerides
(Tg) in patients treated before by
HD.

Methods: Thirty two uremics (25
non diabetic mellitus (NDM) and 7
diabetics type-2 (DM) participated
in this study. The NDM group had
a mean age 64+14.56 and DM
56.67+15.95 years, and average
time of HD was 48.42+41.64
months for both groups. Renal

disease was caused in NDM by
chronic glomerulonephritis (9), hyper-
tensive nephrosclerosis (10), poly-
cystic disease (6), amyloidosis (4).
NDM had been stable for 6.5 and
DM 5.5 years on maintenance
bicarbonate HD, scheduled thrice
weekly 12 hrs/week, and achieved
a mean single pool Kt/Vyrea about
1.0 £ 0.2, with low-flux membranes.
Then they were switched to post-
dilution OL-HDF. The OL-HDF was
provided by 5008 Therapy System,
using high-flux FX membrane, con-
sisted of Qb-300 mi/min., Qd-500
ml/min, Kt/Vyrea Was 1.2 + 0.3, and
time of OL-HDF was 240 min., with
10-17 L hemofiltrate exchanges of
the replacement fluid. Both groups
of patients during HD have been
treated with 40 mg/day of simvas-
tatins and ACE inhibitors/angio-
tensin Il receptor antagonists. At
the start of OL-HDF the dose of
simvastatins was reduced to 20
mg. Predialysis blood samples
were drawn twice, at the beginning
and after 12 months of study. The
measurements of dry weight (kg),
MAP (mmHg) were estimated by
conventional methods and TCh,
Tg (mg/dl) by enzymatic assays.
Means and standard deviations
were calculated by conventional
methods, and the statistical differ-
ence was determined by a paired
Student’s t-test.

Results: At the start of study the
predialysis dry weight in NDM and
DM was 67.4+15.2and 77.7+14.7
Kg respectively, which was signifi-

cantly higher p< 0.05 in DM. After
12 months of study dry weight in
NDM was 66.5+14.7 Kg and in
DM 78.8 + 15 Kg which did not
change significantly in comparison
to the begining. The MAP declin-
ed in NDM from 89.8 = 10.8 to
84.0 = 9.2 mmHg and in DM from
95.3 + 8.3 to 86.2 £ 9.9 mmHg
in studied patients. These values
were significantly (p<0.05) different
between two groups and the
periods of study. The mean levels
of TCh, at the start were in
NDM 198.9 + 28.6 mg/dl, in DM
205.0 + 30.4 mg/dl, showed a non-
significant trend to decrease through-
out the study in both groups:
185.7 + 35.0 mg/dl, 183.6 + 34.0
mg/dl respectively. The mean levels
of Tg in NDM 165 = 78.2 mg/dl
declined to 157.2 + 90 mg/dl,
in contrast to DM which was
259.3 + 161 mg/dl and decreased
statistically (p<0.05) to 182.3 + 73
mg/dl.

Conclusions: The change from HD
to OL-HDF was associated with
better dialysis adequacy, stable dry
weight and better blood pressure
control, allowing for reducton the
dose of antihypertensive drugs
about 40%. The levels in serum of
total TCh and Tg especially in dia-
betics declined, even with lower
dose of simvastatins. These results
showed beneficial effect of OL-HDF
therapy, however futher studies are
needed.



Maintaining High-Efficiency On-Line Haemodiafiltration Performances while Reducing
Dialysis Fluid Consumption by Automated Coupling Dialysate/Blood Flow Functions:
A European Randomized Cross-Over Study

E. Mesic’, A. Bock?, L. Major3,
L. Vaslaki4, K. Berta®, B. Wikstroem®,
B. Canaud’, R. Wojke®

T University Clinical Centre Tuzla,
Bosnia and Herzegowina

2 Kantonsspital Aarau, Switzerland

3 Fresenius Dialysis Centre Esztergom,
Hungary

4 Fresenius Dialysis Centre Sopron,
Hungary

5 Fresenius Dialysis Centre Budapest,
Hungary

6 Akademiska Sjukhuset Uppsala,
Sweden

7 Hopital Lapeyronie Montpellier,
France

8 Clinical Research Fresenius Medical
Care Bad Homburg, Germany

Introduction and Aims: Quality
improvement and limitation of
costs of chronic haemodialysis
therapy seemed to be a conflicting
issue. But on-line haemodiafiltra-
tion (oHDF) with new automatic
functions offers a cost-efficient
improvement of therapy compared
to standard haemodialysis (HD). In
a prospective multicentre study
both therapies were compared
concerning dialysate consumption
and delivered dialysis dose.

Methods: Seven dialysis centres
from five European countries par-
ticipated in a randomized clinical
trial with cross-over design: 3
weeks standard HD versus 3
weeks post-dilutional oHDF with
automatic functions coupling both
dialysate flow rates and substitu-
tion flow rates to the effective
blood flow rates in order to opti-
mize solute exchange (by the Fre-
senius dialysis monitor 5008). For
proper comparison the essential
treatment factors (such as dialyzer,

treatment duration, ultrafiltration
volume, and blood flow rate) were
unchanged in HD and oHDF for
the same patient. Treatment data
were recorded during each treat-
ment. Additionally, in two out of
seven study centres it was pos-
sible to determine beta-2- micro-
globulin from pre- and post-dia-
lytic blood samples at the end of
each study phase.

Results: 54 patients from 7 dialy-
sis centres were enrolled and 955
treatments were analyzed. The
treatment factors were similar in
HD and oHDF: polysulfone high-
flux dialyzers (FX 800 in 78%
and FX 1000 in 22% of the
patients), mean treatment duration
4.11+0.21 h (HD) vs. 4.10+0.21 h
(oHDF), mean ultrafiltration volume
2.60+1.15 L (HD) vs. 2.58+1.14 L
(oHDF), mean volume of pro-
cessed blood 79.9+10.1 L (HD)
vs. 79.3+10.6 L (oHDF). Differ-

ences were observed only in
dialysate flow rates (an essential
investigational parameter of this
study) and the substitution flow
rates (an integral part of oHDF, but
none in HD). Compared to HD,
oHDF with automatic functions
resulted in increased delivered
dialysis doses (Kt/V: +3.5%, 54
patients, P<0.001, see fig. 1), in-
creased middle molecule clear-
ances (beta-2-microglobulin re-
moval: +15.4%, 12 patients.,
P<0.001), and lower amounts of
spent dialysate (-8.0%, 54 pa-
tients., P<0.001, see fig. 2).
Conclusions: Compared to
standard HD, on-line haemodiafil-
tration with the investigated auto-
matic functions offers a higher
quality of dialysis concerning
solute removal and dialysis dose,
while enabling substantial savings
in dialysate consumption.

Dialysis
Dose P<0.0001
()

T

1.47

0.8

0.4

0.0

HD online HDF

Dialysate
Consumption
(L)

120

P<0.0001

T

1134

90

Dialysate
9531

60

30

Substitution Fluid
18.0L

HD online HDF

Fig. 1: Dialysis Dose in the Analysis
Cohort (N=54); Data Expressed as
Mean = SD.

Fig. 2: Dialysate Consumption in the
Analysis Cohort (N=54); Data Expressed
as Mean = SD.
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Nocturnal Hemodialysis in Germany: A Case Control Study

G. von Gersdorff!, T. Weinreich?,
J. Duttlinger?, M. Schaller', C. Barth*

" Nephrologie und Allgemeine
Innere Medizin, Uniklinik K&In,
Kéln, Germany

2 Nephrologisches Zentrum,
Villingen-Schwenningen, Germany

3 Nephrologisches Zentrum,
Offenburg, Germany

4 KfH — Kuratorium fur Dialyse
und Nierentransplantation,
Neu-Isenburg, Germany

Introduction and Aims: Nocturnal
in-center hemodialysis (NHD) is
convenient to administer longer
treatment hours. Data on long
term outcome of NHD compared
to standard hemodialysis (SHD)
from controlled studies are lacking.
We present data on treatment
parameters and outcome from a
large cohort of chronic NHD pa-
tients matched with controls for a
similar risk profile.

Methods: NHD was defined as
chronic in-center dialysis for > 90
days and treatment time > 7h.
Controls were drawn from all
associated renal units in Germany
and matched 1:1 for age, gender
and diabetic status. Demographic
and treatment related parameters
were extracted from the QIN and
QuasyNet database, collecting
mandatorily reported data on
quality of care in chronic hemo-

dialysis in Germany. The observa-
tion period lasted from 1/1/2008
until 9/30/2009. All calculations
were made with the “R” statistics
program. A two-tailed p<0.05 was
considered significant.

Results: 688 patients met the
criteria for NHD. The average age
was 50.0 years, 24% of patients
were women and 17 % were dia-
betic. There were fewer patients
with a history of cerebro-vascular
events (CVE) or chronic infections
in the NHD group than in the SHD
group (9.2 % vs. 14.2% for CVE
and 8.3 vs. 14.5% for infection;
p<0.05). Other comorbidities were
similar. The average time on dialy-
sis before the observation period
(dialysis burden) was longer in
NHD than in SHD (6.87 vs. 6.00
years; p<0.01), and the average
weight post dialysis at the begin-
ning of observation was higher by
3.88 kg in NHD patients (78.99
vs. 75.11kg; p<0.05). Consis-
tent with longer treatment times
on NHD (4477 vs. 283.0 min;
p<0.05) the average Kt/V was
higher in NHD (eKt/V: NHD 1.84
vs. SHD 1.36; p<0.05).

Transferrin saturation (TSAT) was
lower in NHD patients (NHD:
25.8% vs. SHD: 27.67 %; p<0.05)
but hemoglobin (Hb) was similar
in both groups (NHD: 11.86 g/dL
vs. SHD: 11.77 g/dL; p = n.s.).
PO, and Calcium (Ca) were lower
in NHD (PO4: 1.74 mmol/L vs.
1.87 mmol/L; p <0.001 and Ca:
2.23 mmol/L vs. 2.24 mmol/L;

p< 0.05). No difference was found
for PTH between NHD and SHD.
Creatinine and albumin were sig-
nificantly higher than in SHD (NHD
Creat: 10.17 mg/dL vs. 9.64
mg/dL and NHD Alb: 40.61 vs.
39.64 g/L; p< 0.01). These differ-
ences persisted throughout the
observation period. For albumin
there was a small decrease over
time (21 months) in both groups,
but reaching statistical significance
only in NHD patients (in NHD: from
40.61 to 39.78 g/L; p=0.014, in
CHD: from 39.64 to 39.41 g/L;
p=n.s.). There were no significant
trends for Hb, TSAT, PO,4, Ca, PTH
and creatinine.

Conclusions: In this large case
control study NHD is associated
with higher Kt/V and nutritional
parameters such as albumin and
creatinine. In contrast to previous
reports no difference was found for
Hb and PO. control. Differences
between groups might be due to
higher prevalence of comorbidities
in the SHD group.



Comparison of Nutrition and Inflammation Markers Between Nocturnal
and Conventional Hemodialysis Patients

Halil Yazici', Abdullah Ozkok,
Yasar Caliskan', Aysegul Telci?,
Alaattin Yildiz'
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Istanbul Faculty of Medicine,
Istanbul University, Istanbul, Turkey
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Introduction and Aims: Hemo-
dialysis patients had increased
cardiovascular mortality, and noc-
turnal hemodialysis (NHD) (3x8
hours/week) offers survival benefits
over standard hemodialysis (SHD).
Nutrition and inflammation are
associated with increased mortali-
ty. In this study, we aimed to com-
pare NHD with SHD regarding
nutritional and inflammatory para-
meters.

Methods: Fourteen NHD patients
(10 males, mean age 41+10
years), 45 SHD patients (27 males,
mean age 43 + 11 years and 21
healthy control (13 males, mean
age 39 + 8 years) were included.

As inflammation markers IL-6,
VCAM, CRP and TNF-alpha levels,
and as nutritional markers serum
leptin, IGF-1, adiponectin, resistin
and ADMA levels were measured.
Results: Laboratory and demo-
graphic characteristics of the
study groups are shown in the
table. Serum ghrelin (1050 + 1010
vs 230+70 pg/mL), resistin
(38.78+1.65 vs 0.950.38 ng/mL),
adiponectin = (34.37+21.20 vs
22.08+11.77 ng/mL) and phos-
phate (5.06+1.31 vs 3.27+0.39
mg/dL) levels of HD patients
were significantly higher than
healthy controls. HD patients had
higher TNF-alpha (41.73+23.35
vs 6.30+4.42 pg/mL), VCAM
(95.45+27.94 vs 23.00+10.79
ng/mL), CRP (12.90+17.79 vs
2.07+£1.75 mg/L) levels than con-
trols as expected. Serum IGF-1
(4.51£1.53 vs 7.53+2.56 ng/mL)
and Hb levels were significantly
lower in HD patients than in controls.

Serum IL-6, cholesterol, leptin and
ADMA levels were similar between
HD patients and controls. Serum
TNF-alpha, ADMA, resistin, VCAM,
adiponectin, CRP and phosphate
levels were similar between NHD
and SHD patients.

Nocturnal HD patients were char-
acterized by higher ghrelin, IGF-1,
albumin, Hb, and Ca levels as
compared to conventional HD
patients. Serum IGF-1 levels
were significantly correlated with
aloumin (r=0.54, p<0.001), Hb
(r=0.47, p<0.001), VCAM (r=-0.51,
p<0.001), CRP (r=-0.30,p<0.05),
resistin (r=-0.31, p<0.05) and TNF-
alpha (r=-0.34, p<0.05) levels in
HD patients.

Conclusions: Compared to healthy
controls, hemodialysis patients have
poor nutritional markers and worse
inflammatory parameters, as ex-
pected. Moreover, nocturnal hemo-
dialysis offers some avantages in
terms of these parameters.

Comparison of Nutrition and Inflammation Markers between Nocturnal and Conventional Hemodialysis Patients

Age (yr) 43.32+£11.10 40.78+9.83 NS
Gender (M/F) 27/18 10/4 NS
Duration of HD (months) 76.25+51.37 73.84+43.48 NS
Albumin (g/dL) 4.08+0.41 4.32+0.20 <0.05
CRP (mg/dL) 13.52+19.23 11.10+£13.15 NS
Hb (g/dL) 11.39+1.27 12.68+1.39 <0.05
Ca (mg/dL) 8.69+0.89 9.47+0.75 <0.05
Leptin (ug/dL) 3.08+4.20 0.67+0.59 <0.05
IGF-1 (hg/mL) 4.16+1.36 5.61£1.60 <0.001
IL-6 (pg/mL) 0.93+0.53 0.59+0.29 <0.05
Resistin (ng/mL) 3.88+1.74 3.38+1.20 NS
Ghrelin (pg/mL) 850+920 1700+£1030 <0.05
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3. Issues of Fluid Status in Dialysis Patients

Prevalence of Fluid Overload in European HD Patients

P. Wabel', T. Jirka?, V. Wizemann3,
W. Zaluska*, P. Ponce®, U. Moissl',
S. Wieskotten', P. Chamney?,
MEDOS Study Group®

' Fresenius Medical Care D GmbH,
Bad Homburg, Germany

2 NephroCare, Czech Republic

3 Georg Haas Dialyse Zentrum
Giessen, Giessen, Germany

4 Medical University Lublin,
Lublin, Poland

5 NephroCare Poland

6 MEDOS Study

Introduction and Aims: Fluid
overload remains one of the major
causes of cardiovascular compli-
cations in HD patients. It has
recently been shown by Wize-
mann (NDT 2009) that fluid
overload (FO) of more than 2.5 L
or 15% (FO/extracellular water
(ECW)) is linked to a twofold
increased mortality risk in the mul-
tivariate Cox analysis. Fluid over-
load remains often undetected in
HD (and also PD) patients for var-
ious reasons. The clinical status of

Figure 1: Fluid Overload in 2125 Patients from 48 Centres
Measured with the BCM Body Composition Monitor

the patients can be improved sig-
nificantly if the fluid status is
assessed objectively and frequent-
ly and corrective actions are taken
on the basis of the normohydra-
tion target (Machek, NDT 2009).
The aim of this data analysis was
to assess the prevalence of fluid
overload in chronic European HD
patients.

Methods: We combined data of
n=2125 patients originating from
34 European HD centres. In most
centres all patients (eligible ac-
cording to the inclusion criteria)
being treated in the respective
centre were measured. In some
centres the patients were picked
randomly.

All  patients were measured
with the BCM-Body Composition
Monitor (Fresenius Medical Care —
whole body bioimpedance spec-
troscopy) before the HD session
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after a short dialysis interval for the
first time.

Results: 28.3 % of patients pre-
sented a fluid overload exceeding
2.5 L pre dialysis which is regard-
ed as severe fluid overload.
16.7% of patients presented a flu-
id overload after the HD session
<-2L, this dehydration is linked to
an increased incidence of intradia-
lytic adverse events.

47.7% of patients presented a
weekly time averaged fluid over-
load outside the physiologic range.
Conclusions: Optimisation of the
fluid status will be beneficial to
45% of European HD patients.
28.3% of patients are exposed to
an increased mortality risk caused
by excessive fluid overload, while
16.7% are prone to suffer from
intradialytic adverse events due to
dehydration.

Figure 2: Time Averaged Fluid Overload in 2125 Patients
from 48 Centres Measured with the BCM Body Composition
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How Really Low is Dry Weight?

G. Maglionico, N. Enrico, S. Fantuzzi,
O. Amatruda, D. Cassani, C. Jovane,
G. Frattini.

Nephrology, Fondazione Macchi
Varese General Hospital, Varese, Italy

Introduction and Aims: A sur-
prisingly high prevalence of pul-
monary hypertension (PHT) has
been described among long-term
hemodialysis patients. The cause
of PHT in these patients is still
not clear: arteriovenous fistula,
high parathyroid hormone levels,
high cardiac output, pulmonary
artery calcification, erythropoietin
use, cuprophan induced pul-
monary hypertension have all been
proposed as an explanation of this
finding.

The aim of study was to evaluate
the possibility that PHT could be
triggered or aggravated by acute
or chronic hyperhydratation, so
often present in hemodialysis
patients.

Methods: The prevalence of PHT
was prospectively determined by
Doppler echocardiography, using
the modified Bernoulli equation, in
160 patients on regular hemodial-
ysis and in 25 patients receiving
peritoneal dialysis (PD).

Results: PHT (Systolic Pulmonary
Arterial Pressure >35 mmHg) was
found in 41 out of 160 (25.6 %)
hemodialysis patients (22 females
and 19 males; 26 patients with a
patent AVF, 15 with a deep venous
access) and in none among those
in peritoneal treatment. In 8 pa-
tients clinical marks of congestive
state were evident where the oth-
ers were free of symptoms (no pit-
ting edema, no pulmonary stasis,
no exertional dispnea or otherwise
unexplained raise in blood pres-
sure).

The patients affected by PHT un-
derwent an intensive ultrafiltration
treatment, even those in which vol-
ume overload was not apparent: a
significant decrease in dry weight
(from 68.2 + 8.6 t0 62.7 + 6.8 Kg,
p< 0.0001) was achieved in
all the patients and it was followed
by dramatic changes in systolic
pulmonary artery pressure (from
62.6 + 11.5 t0 25.9 = 7.5 mmHg
p< 0.0001), cardiac output (from
71 + 0.6 to 5.7 + 0.4 L/min;

p< 0.0001) and heart rate (from
93.5+15.3 to 75.3£8.5 b/min
p< 0.0006). Systolic and diastolic
blood pressure both decreased
(from 157 + 32.4 to 122.7 + 25.6
mmHg p< 0.0001 and from
90.6 = 18.7 to 75.4 = 8.3 mmHg;
p< 0.0001, respectively).
Conclusions: Mortality and mor-
bidity from PHT exceed those
expected from the underlying con-
dition. In patients affected by car-
diac shunts a postponed correc-
tion of the abnormal communica-
tion leads to irreversible pulmonary
hypertension and exponentially
increases the risk of death associ-
ated with this condition. We do not
know if a chronic volume overload
in hemodialysis patients can have
the same clinical consequences
but an early intervention to recog-
nize and to reduce pulmonary
pressure may prevent heart failure.
Clinical marks of dry weight may
be ineffective in detecting pul-
monary hypertension in hemodial-
ysis patients and when this condi-
tion has been diagnosed a trial
towards a lower dry weight may
lead to the normalization of pul-
monary pressures.
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The Effect of Volume Status on Blood Pressure and Left Ventricular Mass in Chronic

Hemodialysis Patients

Y. Koc', A. Unsa', H. Kayabasi',
E. Oztekin?, T. Sakaci', E. Ahbap’,
M. Yilmaz', O. Akgun'

" Nephrology, Sisli Etfal Hospital,
Istanbul, Turkey

2 Cardiology, Sisli Etfal Hospital,
Istanbul, Turkey

Introduction and Aims: In this
study we evaluated the effect of
volume status on blood pressure
(BP) and left ventricular muscle
mass (LVM), that may be associat-
ed with them in hemodialysis (HD)
patients.

Methods: Patients on HD therapy
at least 3 months, were included
to the study. Demographic, labo-
ratory parameters, mean interdia-
lytic weight gains (IDWG) (kg/day),
mean percentage of ultrafiltration
(UF), intradialytic complications in
the last month were recorded. Pre-

dialysis and postdialysis BP datas
were recorded during the last
month. Echocardiography and 24
hour ABPM were performed at the
same time on the day after mid-
week dialysis session.

Results: Seventy four patients
(86F, mean age 53.5 = 15.3 yrs,
mean duration of dialysis 41.5 + 41
months) were divided into two
groups according to volemia sta-
tus. Group 1 (n=38), consisted of
normovolemic patients (14F, mean
age 50 + 16.7yrs, mean duration
of dialysis 47.7 + 47.7 months)
and Group 2 (n=36), consisted of
hypervolemic patients (15F, mean
age 57.3 = 12.7yrs, mean duration
of dialysis 34.9 + 32 months).
There was no statistically signi-
ficant difference according to
the duration of HD, IDWG, UF(%)
and intradialytic hypotension and
cramp complications between the
groups (p<0.05).

24-hour ABPM and Echocardiographic Datas

While 11 (28.9%) patients were
found dipper in group 1, eight
(22.2%) patients were found dip-
per in group 2 (p<0.50). LVH was
found in 33 patients (91.7%) of
group 2. Whereas 21 patients
(65.3%) had LVH in group 1. Sig-
nificant differences were noted
regarding valvular damage and
LVH between the two groups
(p<0.002 and <0.001 respective-
ly). We found a positive correlation
between LVMI and cardiothoracic
index (CTI), IDWG, UF(%), predial-
ysis and postdialysis BP, day and
night BP in 24 hours ABPM.
Negative correlation was found
between LVMI and Kt/Vyea and
albumin.

Conclusions: Increased BP, IDWG
and increased UF were independ-
ent predictors for developing LVH.
Increasing volume and IDWG can
lead to increase BP and LVMI.

SBP-day (mmHg) 12521 142+26 0.003
Dipper 48475 5.7+7.4 0.50

DBP-day (mmHg) 78+14 85+14 0.035
SBP-night (mmHg) 119423 134127 0.014
DBP-night (mmHg) 72+15 78+15 0.08

Interventricular septum thickness 1.18+0.29 1.3+0.2 0.062
LV end-diastolic diameter 4.6+0.47 4.9+0.5 0.022
LV posterior wall thickness 1.06+0.23 1.17+0.15 0.021
LVMI 131+44.9 168+42.7 0.001
EF 64+5.5 60+7.9 0.042




Assessing Body Composition in Hemodialysis Patients with a Multifrequency
Bio-Impedance Device: A Multicentric Evaluation of Reproducibility
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Introduction and Aims: Evalua-
tion of hydration status is import-
ant to assure adequate dialy-
sis. MultiFrequency Bio-Impedance
(MFBI) has been tested against
golden standards, and single point
BFMI derived parameters are
associated with mortality. Howev-
er, data on reproducibility of meas-
urements in routine everyday clini-
cal practice are lacking.

Methods: All HD patients from
4 different HD centres were includ-
ed, unless they had exclusion cri-
teria for BFMI. Measurements
were done with the BCM device
(Fresenius Medical Care, Bad
Hombourg, Germany) on a regular
midweek dialysis day, once imme-
diately before and once at least 30
minutes after the HD session by
the attending dialysis nurses. We
assessed reproducibility with dif-

ferent calculations. First, lean tis-
sue mass (LTM) was compared
pre and post LTM using Bland Alt-
man analysis (BA). Second, BA
was used to compare 1) change in
total body water (TBW); 2) change
in absolute tissue hydration (ATH);
3) change in body weight (BW), all
corrected for ultrafiltration (UF) dur-
ing dialysis.

Results: In total, 104 patients (58
males) aged 67.8 + 4.0 years, with
a pre-dialysis TBW, intracellular
water (ICW), extracellular water
(ECW) of 32.7 = 7.4, 16.2 + 4.2,
16.7+42Landal TM30.9+ 11.0
kg were included. Absolute TH
was 1.8 =+ 1.6preand 0.1 £ 1.8L
post dialysis respectively, after
an UF of 2.0 £ 1.1 L. LTM was

30.9 £ 11.0 pre and 30.2 + 10.6 kg
post dialysis (p=NS, Spearman
correlation 0.96).

BA analysis demonstrated a high
level of agreement. Also for TBW,
ATH and BW before and after dial-
ysis, corrected for UF, there was a
high level of agreement on BA (in
declining order).

Conclusions: Evaluation of body
composition as assessed by the
BCM device appears to deliver
reproducible results, even when
performed in routine daily practice
in a multicentric trial. BCM can
as such be a useful tool to detect
changes in body composition
and hydration status over time,
and thus help to maintain ideal
weight.

Absolute Tissue Hydration before minus after Dialysis, corrected for UF (SD units)
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Multifrequency Bioimpedance Assessment of Hydration Status in Peritoneal Dialysis
and Factors Associated with Fluid Overload
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Introduction and Aims: Hydration
status in peritoneal dialysis (PD) is
a parameter with complex patho-
genesis and complications. Fluid
overload (FO) is an important pre-
dictor of outcome and achieve-
ment of euvolemia a target of ade-
quacy, but hydration status is diffi-
cult to assess in clinical practice.
We aimed to characterize the
hydration status of our population
measured by multifrequency bio-
impedance, to determine clinical
factors associated with FO and to
relate FO to hypertension (HT) and
indices of cardiac overload.
Methods: We undertook a single
centre cross-sectional study in
56 prevalent adult PD patients.
Body Composition Monitor (BCM,
Fresenius Medical Care, Bad
Homburg, Germany) was used to
measure hydration status and
body composition and FO was
defined as measured hydration
> 15% of extracellular water. Pro-
Brain Natriuretic Peptide (proBNP)
was used both as marker of vol-
ume expansion and cardiac over-
load.

Results: Median overhydration was
1L [range -3.8L to 5.4L]; 10 (18%)
patients had FO. Patients with FO
were significantly older [68 years
(63-78) vs. 52 years (39-62); P=
0.01] and had significantly higher
Davies comorbidity score [1 (0.5-
1.5) vs. 0 (0-1); P=0.04]. The group
with FO had significantly lower
albumin levels [3.3g/dl (3.2-3.8) vs.
3.7g/dl (3.5-4.0); P= 0,03] and had
lower, although not significantly,
Lean Tissue Index [11.2kg/m?
(9.2-12.0) vs. 12.5 kg/m? (10.2-
15.2); P=0.07], but nPCR was not
significantly different between the
groups. Renal replacement thera-
py and PD vintages, gender, dia-
betes mellitus, cardiovascular dis-
ease, C-reactive protein, anaemia,
lipid profile, peritoneal transport,
PD modality, solute adequacy, flu-
id removal, residual renal function,
diuretic and icodextrin use were
not significantly different in patients
with FO, compared with patients
without FO. Pro-BNP levels were
significantly higher in the group
with  FO [6979 pg/mL (1424-
18633) vs. 1203 pg/mL (645-
2739); P= 0.007]. We did not find
significantly higher prevalence of
systolic HT (60% vs. 52%; P=NS)
neither did we find higher pre-
valence of diastolic HT (20 % vs.
39%; P=NS) in the patients with
FO compared with patients with-
out FO and hypotensive drugs use
was similar between the groups;
left atrium diameter [43mm (42-43)
vs. 39mm (35-42); P= 0.04] and

interventricular septum measure
[14mm (14-14) vs. 12 mm (11-13);
P=0.005] were significantly higher
in the group with FO. After multi-
variate adjustment analysis includ-
ing age, comorbidity, lean tissue
and proBNP only albumin remain-
ed significantly related with FO
(OR=0.01, Cl1 0.01-0.8; P= 0.03).

Conclusions: Fluid overload as-
sessed by BCM was present in
18% of our prevalent PD popula-
tion. Age, higher comorbidity, low-
er albumin levels and lower lean
tissue mass were associated with
FO in our cross-sectional analysis,
but not traditional cardiovascular
risk factors, inflammation, fluid
removal, peritoneal transport or
PD modality. Low albumin is high-
lighted as a marker of volume
expansion in this study. Hyperten-
sion was not more prevalent in
patients with FO, but humoral
(proBNP) and structural markers of
cardiac overload were clearly high-
er in overhydrated patients.
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Fulfilment of EBPG and KDOQI targets

Introduction and Aims: Recom-
mendations and targets in the
treatment of anaemia in patients
with chronic kidney disease (CKD)
are described in the revised Euro-
pean Best Practice Guidelines
(EBPG) for Management of Anae-
mia in Patients with Chronic Kid-
ney Disease (2004) and the KDO-
QI guidelines on Anaemia in CKD
(2006 and 2007). The goal of the
present analysis is to describe to
what extent target levels as men-
tioned in these guidelines are
reached in a cohort of chronic HD
patients.

Methods: This analysis is based
on baseline data from consecutive
patients included in the CONvec-
tive TRAnsport STudy (CON-
TRAST; NCT00205556) from 26
centers (24 Dutch, 1 Norwegian
and 1 Canadian). In this trial,
chronic HD patients who are treat-
ed 2 or 3 times per week for at
least 2 months and have a spKt/V
>1.15 were included. Levels of
haemoglobin (Hb), ferritin and
transferrin saturation (Tsat) and
data on use of erythropoiesis stim-
ulating agents (ESA) and iron sup-

plementation were collected. The
present analysis is not adjusted for
case mix variables.

Results: 448 patients were includ-
ed in the analysis (63% male, age
63.3 £13.9 [mean + SDJ]). 90% of
all patients used ESA and 69%
used intravenous iron supplemen-
tation. 83% had a Hb level >6.8
mmol/L, whereas 14% and 20%
had a Hb level of >8.6 (EBPG
upper limit) and >8.0 mmol/L
(KDOQI upper limit) respectively.
Only in a minority of patients, all
EBPG or KDOQI treatment targets
were met (table). Furthermore, a
marked difference between cen-
ters in the percentage of pa-
tients reaching all treatment tar-
gets was observed: for the EBPG
2-52% (median 14%) and for
KDOQI 0-29% (median 14%).
Conclusions: In a cohort of 448
chronic HD patients, 83% had a
Hb of =6.8 mmol/L. Achievement
of all target levels as recommend-
ed by EBPG and KDOQI guide-
lines on management of anaemia
and iron status was relatively low
(«20%) with a wide variation
between centers.

Hb 6.8-8.6 mmol/L 79 Hb 6.8-7.4 mmol/L 34
Tsat =20% 59 Tsat =20% 59
Ferritin 200-500 pg/L 38 Ferritin =200 pg/L 69
Fulfilment of all targets 19 Fulfilment of all targets 15

(Hb = haemoglobin, Tsat = transferrin saturation)
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International Experience in Erythropoietin (EPO) Dosing Following Large-Scale
Switching From Subcutaneous (Sc) to Intravenous (IV) Epo Administration in the
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Introduction and Aims: Uncer-
tainty remains regarding the typical
differences in dose requirements
for SC vs. IV Epo in routine
hemodialysis (HD) practice. This
uncertainty is due to: (1) varying
results from clinical trials, (2)
study sample exclusions/restric-
tions, and/or (3) studies based in
single centers. In 2002, many HD
units in Europe and elsewhere
switched from SC to IV Epo use
over a short time period in res-
ponse to reports of pure red cell
aplasia. In this study, we have cal-
culated the mean weekly Epo dose
used while maintaining similar Hb
levels across 48 facilities in 7 coun-
tries when switching from SC to IV
Epo in the setting of typical HD
practice.

Methods: Data were from the Dial-
ysis Outcomes and Practice Pat-
terns Study (DOPPS, 2002-04)
from France, ltaly, Spain, Sweden,
UK, Canada, and ANZ. For
patients prescribed Epo (750-
100,000 u/wk) and with ESRD
>180 days, analysis included 48
facilities using Epo <20% IV prior to
the switch and >85% IV 4-8
months (mo) later, with 763
patients having =4 mo post-switch
follow-up. Main outcome was pre-
scribed facility mean weekly Epo
dose, averaged over a 4 week
interval. In addition, facilities (10
SC, 10 IV, n=327 patients) that did
not switch their primary Epo route
served as controls. Pre- and post-
switch mean Epo doses and mean
within-facility changes were com-
pared by linear regression.

Results: The 48 facilities switched
on average 95% of their patients
from SC to IV Epo. The mean Epo
dose 4-8 mo post-switch (to allow
for steady-state attainment) was
18-20% higher than prior to
switching, based on unadjusted
(Table) and other patient and facil-
ity-level regression analyses adjust-
ed for concurrent changes in Hb,

Results of Switching from Subcutaneous to Intravenous Epo Administration

iron use and dose. Over this time
period on average, mean Hb
declined by 0.05 g/dl, and IV iron
use and IV iron dose changed by
<6%. These changes were not
associated with mean Epo dose
change. The increase in Epo dose
was smaller, 0.5% and 6.9%, dur-
ing the same time period in the SC-
only and IV-only non-switch con-
trols, respectively. Results did not
vary by facility mean Hb level, or
when analyzed among all patients
(n=1,056) regardless of post-
switch follow-up time. In the 10
facilities for which Hb changed less
than 0.1 g/dl, the average Epo
dose change was 1% (range: -15
to +18%) in 6 facilities and 44%
(range: 30 to 59%) in the other 4
facilities.

Conclusions: On average, Epo
doses increased by 1,864 u/wk
(20%) across 48 facilities that
switched from SC to IV Epo, but
the dose change varied greatly
across facilities (SD=2,568 u/wk).
Future work is needed to identify
factors that explain the between-
facility variation in the Epo dose
change.

Mean EPO dose (u/wk) 9.124+3.216 10.988+3.541 1.864+2.568 20.4*
Mean Hb (g/dl) 11.44+0.65 11.39+0.65 -0.05+0.64 -0.4
Mean IV Iron use (%) 7121 7021 -0.58+20 -0.8
Mean IV Iron dose (mg/month) 143+82 143+65 -0.64+70 -0.4

Based on 48 facilities and 763 patients in the study having >4 months post-switch follow-up
SD= standard deviation, approx. 95% of expected values fall in the range (mean + 2*SD)
*unadjusted % change, change ranged from 18-20% in various patient- and facility-level regression models
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Introduction and Aims: We have
observed a substantial proportion
of dialysis patients with high hae-
moglobin level without (-Hu)EPO
supplements at our single centre,
where a strategy of strict volume
control has been adopted for
many years. Our am was to
analyse the characteristics of
these patients and to compare
them to all others.

Methods: This is an observational
retrospective study performed at
our single dialysis centre where a
strategy of strict volume control
has been adopted. This strategy
consists of a low sodium diet pre-
scription, the use of long dialysis
sessions and continuous assess-
ment and reassessment of dry
weight in each session. A total
of 86 stable prevalent dialysis
patients (on dialysis > 180 days)
were included. Of them, 15
patients (17%) were (r-HU)EPO
independent. EPO independence
was defined as Haemoglobin (Hb)
> 12 g/dl and no use of EPO for at
least 12 months. Demographic
characteristics, clinical, haemato-
logical and biochemical data, dia-
lysis techniques and comorbidities
were compared between EPO
dependent and EPO independent
patients. Cardiac disease (previous
history of angina, myocardial in-
farction, heart failure or arrythmias)
was analysed indepently of other
comorbidities. For all biochemical
data, a mean value of the multiple
measurements during the last
12-month period was included.

Results: Comparing to the EPO
dependent patients, our EPO inde-
pendent patients had higher Hb
level (13.2 £ 0.4 vs 11.9 £ 0.9 g/d|;
p<0.001), showed a higher pro-
portion of men (p=0.02), were
more frequently (p<0.05) on on-
line hemodiafiltration, had less fre-
quently clinical evident cardiopathy
(20% vs 62%; p<0.005) and

showed lower levels of NT-proBNP
(median value 2360 vs 5620
pg/ml; p<0.001) despite they were
on dialysis for a longer (not signifi-
cant) period (median dialysis vin-
tage: 6 vs 3.5 years; p:NS). Logis-
tic multivariate regression analysis
showed that only male gender and
absence of cardiopathy were inde-
pendent predictors of high Hb lev-
els without EPO supplements. We
found no differences between the
two groups in other comorbidities
not related to cardiac disease,
patients’ age, iron stores, nutri-
tional data, CRP, PTH levels or the
proportion of patients with vitamin
D supplements. Systolic BP was
also similar (129 = 14 vs 127 £ 17
mmHg; p:0.8). BP was well con-
trolled with a low proportion of
patients with antihypertensives
(18% vs 22%; p:NS) in both
groups.

Conclusions: Compared to other
reports, the proportion of EPO
independent patients at our single
centre with a strategy of strict vol-
ume control is high. Absence of
cardiac disease seems to be the
key factor associated with the like-
lihood of having high Hb without
needing EPO supplements. Our
results highlight the importance
of continuous prevention of fluid
overload in order to prevent myo-
cardial damage and suggest an
interaction between cardiac dam-
age and anemia also among dia-
lysis patients.

23



24

Variation in Parenteral Iron Use over Time and Between Countries:
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Introduction and Aims: It is rec-
ognized that there is large variabil-
ity in erythropoiesis stimulating
agents (ESA) use and hemoglobin
(Hb) values across countries for
HD patients but little is known
about the prescribing patterns of
IV iron preparations.

Methods: Iron use data were col-
lected from Phases | (96-01), |l
(02-04) and Il (05-08) for HD
patients in facilities of 12 countries
participating in the DOPPS, an
HD cohort study. Trends in IV iron
use (n = 18,646) and different iron
products (n = 11,406) over phas-

es were from prevalent cross-sec-
tions of patients with ESRD > 90
days over 4 months (mo) at study
entry. Distributions of iron use by
country were based on 1-mo and
4-mo intervals in 07-08 (n = 6,685).
Results: In 07-08, IV iron was
used over 1 mo (Table) in 23% of
patients in Japan and 48% of pa-
tients in all other countries (max
68% in Spain). IV iron use over 4
mo was 40% in Japan and 66% in
all other countries (max 83% in
Sweden). There was a trend
towards higher % IV iron use from
Phase I/ll to Phase lll in most
countries [e.g. over 4 mo, in
France from 55 to 68% (I to lll);
Germany 67 to 79% (I to lll); UK 58
to 78% (I to lll); US 60 to 76% (I
to Il)]. However, % IV iron use was
almost unchanged over time in
Belgium, Canada, and Japan. The
types of IV iron products used var-
ied, with the specific type largely
un-changed between phases in 9
of 12 countries. Exceptions were
increased use of iron sucrose (IS)
in France [96% maltofer (I) to 99%
IS (IN]; Spain [98% gluconate (1) to
98% IS (I)]; US [18% dextran,

Distributions of IV Iron Use over 1 Month (2007-2009)

50% gluconate and 31% IS (Il) to
36% gluconate and 63% IS (lll)].
Among patients receiving IV iron,
dosing more often than once
weekly was uncommon (<10%) in
all countries except Japan (20%),
Germany (34%), and ltaly (39%).
Total monthly dose >400 mg/mo
was prescribed to <10% of patients
in Japan, ANZ, and Spain; 32% of
patients in ltaly; and 11-18% of
patients in the other countries.

Conclusions: Iron choice may be
influenced by practice guidelines,
reimbursement pressures (e.g.
bundling), and current understand-
ing of toxicity. IV iron use has var-
ied widely over time and between
countries. Among patients receiv-
ing IV iron, most receive relatively
small maintenance doses, though
the use of higher monthly doses
(e.g. >400 mg) is common in
some countries. Japan’s low %
use of IV iron may reflect conser-
vative anemia treatment, with low
ESA doses and lower achieved Hb
(DOPPS data). Additional evalua-
tion of the effectiveness and safe-
ty of these IV iron dosing strate-
gies in routine practice is required.

Japan 23 France 62
Canada 48 Belgium 64
UK 49 Germany 65
us 52 Sweden 66
Italy 54 Spain 68
Australia — New Zealand 58 Overall Use 42

Based on 6,685 cross-section patients in 2007-2009 with ESRD > 90 days. Minimum n of Patients = 296 in UK, maximum n of patients = 1,811 in Japan.
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Introduction and Aims: Recently,
the issues stem from overload of
iron that is intensively used for
therapy of anemia in hemodialysis
patients are frequently debated.
Hematological parameters (ferritin
and transferrin saturation) are used
in the evaluation of iron stores in
daily practice. Magnetic resonance
imaging (MRI) is a reliable, non-
invasive method for showing iron
overload. This study compared
serum iron parameters with MRI
findings for detection of iron over-
load and investigated factors that
effect on iron accumulation, in-
cluding genotype.

Methods: A total of 36 hemodia-
lysis patients (18 female, 18 male
and mean age 51.3 +15.6 years)
were taken into the study. The
mean duration of dialysis of the
patients was 103.4 + 79.0 months.
The average Hb, ferritin, transferrin
saturation values and the average
dose of erythropoietin and iron that
they have used in the last 2 years
were calculated. 1.5 Tesla multiTE
gradient echo MRI was performed
to the patients to determine the
iron overload in the liver and
myocardium. A T-score of <7 msn
at liver and <20 msn at myocar-
dium was evaluated to be in favor
of overload. Gene mutations were
determined using HFE strip assay
by reverse hybridization method.

Results: According to T-scores,
iron accumulation was observed
in nine patients. No differences
between mean Hb values, average
doses of erythropoietin were de-
tected in patients with or with-
out iron overload. The average
ferritin and transferrin saturation
values were higher in patients
with overload (604.0 + 505.4 vs.
432.9+263.7 ng/ml and 34.0+6.6
vs. 30.9 + 10.2 %) but did not reach
statistical significance (p> 0.05).
Patients without
were treated with higher iron dose
(65.8 £ 52.7 vs. 1054 + 97.7
mg/month) but statistically signifi-
cant difference was not found.
The mean dialysis duration was
similar in both of the groups. Inter-
estingly, most of the patients with

iron overload

iron overload had ferritin values
between 300 and 500 ng/ml,
transferrin saturation <40% and
iron dose <50 mg/month. Multi-
variable logistic regression analysis
shows that the only risk factor for
iron overload was HFE gene muta-
tion positivity (OR: 11.6).
Conclusions: In this study, it is
shown that there wasn’t any sig-
nificant difference regarding serum
iron parameters and dose of iron
administered, between patients
with and without iron overload in
myocardium and liver. Serum pa-
rameters were found to be inade-
quate for evaluation of the iron
overload. Iron overload can be
seen with iron supplementation
although serum parameters are
within the target range suggested
for treatment. Genotype is an
important risk factor for iron over-
load.
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Introduction and Aims: Anaemia
is an important complication of
chronic kidney disease. Treatment
includes the use of epoetin (EPO)
and iron supplementation. However,
the optimal schedule of iron supple-
mentation remains to be defined.

Methods: Out of 60 patients in-
cluded in our prospective obser-
vational study, 31 completed the
study. Patients were treated for
one year (period 1) with EPO and
an intermittent pulse regimen con-
sisting of 100 mg of iron sucrose,
administered after different dialysis
sessions, depending on serum fer-
ritin and other laboratory values,

but no more than once per week.
During the next three years (period
2), patients were treated with EPO
and need-based, continuous, low-
dose iron. Iron doses were deter-
mined on the basis of values and
changes of serum ferritin and
transferrin saturation every fourth
week after the longest interdialysis
time interval. Iron doses ranged
from 10-60 mg of iron sucrose,
and were given one to three times
per week. If grounded, we gradu-
ally reduced or even abolished the
iron doses.

Results: Results are shown in the
table. A significant increase in the
haemoglobin concentration and
haematocrit during period 2 in com-
parison with period 1 was observ-
ed. The use of EPO did not change
significantly during period 2, while
the dose of iron per year was signi-

ficantly lower in period 2. Signifi-
cantly lower values were obtained
for serum ferritin, saturation of trans-
ferrin, and total serum iron-binding
capacity (TIBC) during period 2 ver-
sus period 1. We did not find any
significant differences in PTH, CRP,
and albumin during period 2 in com-
parison with period 1.
Conclusions: Our study shows
that a better response to EPO
therapy is achieved with need-
based, continuous, low-dose iron
replacement. This is reflected in
the significantly higher values of
haemoglobin and haematocrit for
period 2, with the use of a signifi-
cantly smaller yearly amount of
iron during period 2. Moreover, we
may infer that our treatment leads
to the smaller use of expensive
EPO for preserving the same
haemoglobin value.

ESA-weekly dose (IU) 6680.7+4346.2 7090.9+5680.9 0.495
ESA (IU/kgBW/week) 106.6+84.3 112.6+106.26 0.483
Iron-dose per year (mg) 2168.6+£855.2 860.7+317.1 0.0001*
Haemoglobin (g/L) 121.9+9.1 127.3+ 7.1 0.0001*
Haematocrit 0.37+0.08 0.38+0.02 0.0001*
Hypochromic erythrocytes (%) 2.3+1.9 2111 0.305
Thrombocytes (x10%L) 208.7+47.5 210.1£52.3 0.738
Serum ferritin (ug/L 744.7+210.9 670.7+ 111.5 0.030*
Saturation of transferrin (%) 26.7+ 6.6 24.3+5.1 0.018*
TIBC (umol/L) 50.9+3.9 47.9+ 4.0 0.0001*
Parathyroid hormone (ng/L) 208.8+ 47.5 210.1£52.3 0.738
Serum albumins (g/L) 42.5+2.0 452+ 11.9 0.215
CRP (mg/L) 11.9+£13.3 11.5+13.3 0.698
Kt/vV 1.64+0.31 1.71£0.27 0.009*

*p<0.05 = statistical significance
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Introduction and Aims: Our pre-
vious study has shown that hemo-
dialysis (HD) patients with fasting
blood glucose (FBG) levels greater
than 100mg/dl are associated
with increased all-cause mortality.
Whether this phenomenon stands
true for patients with or without
a history of diabetic mellitus (DM) at
commencement of HD is unknown.
We aimed to investigate the asso-
ciation between fasting blood glu-
cose (FBG) levels and mortality
hazards of HD patients with or
without a history of DM at com-
mencement of HD.

Methods: An observational cohort
analysis based on database of Tai-
wan Renal Registry.

Patients: Adult patients (n=50112)
on chronic HD for at least 90 days
at 450 facilities in Taiwan from
1995 to 2005. Survival status was
observed until December 31,2008.
All patients have complete obser-
vation of study factors, e.g. age,
gender, primary renal disease,
comorbidity, FBG, hematocrit, se-
rum albumin, calcium, phosphate
and i-PTH.

Predictor: Time-averaged FBG level.
Statistics: Three Cox proportional
hazard models were used: Model
1 (unadjusted model), Model 2
(case-mix-adjusted model) and
Model 3 (case-mix-and multiple
covariates adjusted model).

Results: At entry of HD, 46.8% of
our patients had a history of DM,
while 53.2% did not have DM.
Mean follow-up time was 4.81+3.36
years. We found an overall
J-shaped relationship between all-
cause mortality and levels of FBG
in both diabetic and non-diabetic
populations. A significant increas-
es in mortality starting at = 110
mg/dl as well as <80 mg/dl were
observed in non-diabetic patients
(Fig.1) while significant increases in
mortality observed only starting at
levels = 240 mg/dl as well as <80

mg/dl in diabetic patients (Fig.2).
The adjusted hazard ratios (HR) for
FBG levels <60, 110-124, 140-
159, 180-199, 220-239, 260-279,
=280 mg/dl were 2.34, 1.14,
1.37, 1.95, 2.02, 2.2 and 2.13
(P<0.0001,all ranges) for non-dia-
betic patients. The corresponding
HRs for diabetic patients were
1.49(P=0.01), 1, 0.95, 1.1, 1.08,
1.15(P=0.02) and 1.38(P<0.0001).
Conclusions: There is a stepwise
increase of all-cause mortalities,
starting from FBG higher than 110
mg/dl in non-diabetic patients on
chronic HD, while this trend is
less prominent in diabetic popula-
tion. Besides, a higher threshold
(=240mg/dl) was observed. Ex-
tremely low FBG (<60mg/dl) levels
have highest risk for death in both
diabetic and non-diabetic patients.

Figure 1: FBG Levels and Hazard Ratio of Death in Non-Diabetic Patients
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Modest Salt Reduction in Impaired Glucose Tolerance and Type 2 Diabetes Lowers
Blood Pressure and Urinary Albumin Excretion
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Introduction and Aims: Reducing
salt intake lowers blood pressure,
irrespective of whether blood pres-
sure levels are normal or raised.
Tight control of blood pressure
in diabetics lowers the risk of
strokes, heart attacks and heart
failure and slows the progression
of diabetic kidney disease. Despite
the high cardiovascular risk of
these patients and theoretical rea-
sons for increased salt sensitivity
in these patients, the current
knowledge of the role of salt in
regulating blood pressure in dia-
betes is limited.

Methods: We therefore carried out
a randomized controlled crossover
study of placebo or slow sodium,
each for 6 weeks in 26 diet con-
trolled type 2 diabetics and 20
individuals with impaired glucose
tolerance with untreated normal or
high normal blood pressure. We
measured the effect of a modest
salt reduction on clinic and ambu-
latory blood pressure and urinary
albumin excretion.

Results: 24h urinary sodium was
165 + 9 mmol/24h on slow sodium
and 117 = 10 mmol/24h on place-
bo, with a reduction in urinary so-
dium of 49 + 9 mmol/24h, equi-
valent to 2.9 g/day salt. This
modest salt reduction significantly
lowered SBP from 135.5 + 2.0

mmHg to 131 £ 1.9 mmHg, a fall
of -4.2 + 1.5mmHg (p<0.01). DBP
was also reduced from 81.3 + 1.1
mmHg to 79.71.2 mmHg, a re-
duction of -1.7 = 0.9 mmHg, with
borderline significance (p=0.055).
This effect was also evident in
ambulatory blood pressure moni-
toring with a reduction in mean
day SBP by -3.3 + 0.9 mmHg,
mean night BP by 4.3 + 1.2/
2.3 £ 0.9 mmHg and mean 24h
BP by -3.3 £ 0.9/1.8 £ 0.8 mmHg.
Albumin-creatinine-ratio (ACR) was
reduced from 0.73 (IQR 0.5-1.5)
mg/24h on slow sodium to 0.64
(IQR 0.3-1.1) mg/24h on placebo
(p=0.014). There was therefore a
12% reduction in ACR with this
modest reduction in salt intake.
Conclusions: This modest salt
reduction causes significant and
clinically relevant falls in blood
pressure in type 2 diabetes and
impaired glucose tolerance, where
initial blood pressure levels are
normal or high normal. Further-
more other additional benefit was
found in the small reduction in
albumin creatinine ratio. These
findings support the recommenda-
tion to reduce salt intake in dia-
betes as recommended in hyper-
tension guidelines to less that
6 g/day.
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Introduction and Aims: Patients
undergoing maintenance hemodial-
ysis are at high cardiovascular risk.
Lowering LDL cholesterol with
statins has reduced the incidence
rate of cardiovascular events. Two
randomized, prospective, placebo-
controlled trails (4D, AURORA) have
been completed in hemodialysis
patients which showed no signifi-
cant effects of statins on cardiovas-
cular outcomes.

Methods: We conducted a post
hoc analysis of the 4D study (Die
Deutsche Diabetes Dialyse Studie)
to investigate a) whether LDL cho-
lesterol at baseline is predictive
of cardiovascular events and b)
whether the effect of atorvastatin on
clinical outcomes depends on LDL-
C levels at baseline.

Results: High levels of LDL choles-
terol by trend increased the risks of
cardiac endpoints and all-cause
mortality. Concordantly, atorvastatin
significantly reduced the rates of
adverse outcomes in the highest

quartile of LDL cholesterol (greater
145 mg/dl or 3.76 mmol/l). The haz-
ard ratios and 95 percent confi-
dence intervals were 0.69 (0.48-
1.00) for the composite primary
endpoint, 0.58 (0.34-0.99) for car-
diac death, 0.62 (0.33-1.17) for non
fatal myocardial infarction, 0.68
(0.47-0.98) for all cardiac events
combined and 0.72 (0.52-0.99) for
death from all causes, respectively.
No such decrease was seen in any
of the other quartiles of LDL choles-
terol at baseline.

Conclusions: In patients with type
2 diabetes mellitus undergoing he-
modialysis atorvastatin significantly
reduces the risk of cardiac events
and death from any cause if pre-
treatment LDL cholesterol exceeds
145 mg/dl (3.76 mmol/l).
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Vitamin D Deficiency is Associated with Sudden Cardiac Death,
Combined Cardiovascular Events and Mortality in Diabetic Haemodialysis Patients
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Introduction and Aims: Dialysis
patients experience an excess
mortality, predominantly of sudden
cardiac death (SCD). Accumulat-
ing evidence suggests a role of
vitamin D for myocardial and over-
all health. This study investigated
the impact of vitamin D status
on cardiovascular outcomes and
fatal infections in haemodialysis
patients.

Methods: 25-hydroxyvitamin D
(25[OH]D) was measured in 1109
diabetic haemodialysis patients
who participated in the German
Diabetes and Dialysis Study (4D
Study) and were followed-up for a
median of 4 years. By Cox regres-
sion analyses, we determined haz-
ard ratios (HR) for pre-specified,
adjudicated endpoints according
to baseline 25(OH)D levels: SCD
(n=146), myocardial infarction (MI,
n=174), stroke (n=89), cardiovas-
cular events (CVE; n=414), death
due to heart failure (n=37), fatal
infection (n=111) and all-cause
mortality (n=545).

Results: Patients had a mean age
of 66+8 years (54% male), and
mean 25(0OH)D of 18.0+£9.8 ng/ml.
Patients with severe vitamin D
deficiency (25[0OHID <10ng/ml)
had a 3-fold higher risk of SCD
compared to those with suffi-
cient 25(OH)D levels >30ng/ml
(HR 3.0; 95% confidence interval
1.4-6.4). Furthermore, CVE and
all-cause mortality were strongly
increased (HR 1.8, 95% CI 1.2-
2.7, and HR 1.7, 95% CI 1.2-2.5,
respectively), all persisting in multi-
variate models. There was a trend
for higher risks of stroke and fatal
infection, while Ml and deaths due
to heart failure were not signifi-
cantly affected.

Conclusions: Severe vitamin D
deficiency was strongly associated
with SCD, CVE and mortality, and
by trend with stroke and fatal
infection in diabetic haemodialysis
patients. Whether vitamin D sup-
plementation decreases adverse
outcomes, requires further evalua-
tion.
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Impacts of Cardio-Protective Drugs on Outcomes in Maintenance Hemodialysis

Patients
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Introduction and Aims: Cardio-
vascular disease (CVD) is the lea-
ding cause of death in dialysis
patients. This study analyzes the
impact of cardio-protective, in par-
ticular angiotensin-converting en-
zyme inhibitors (ACEs), angioten-
sin receptor blockers (ARBs), and
B-blockers (BB) on patient out-
comes in a cohort of patients from
Renal Research Institute (RRI).
Methods: We performed a retros-
pective record review in all in-cen-
ter hemodialysis patients treated in
one of the RRI clinics in Nov 2007
(baseline period). We assessed
whether these patients were on
ACEs, ARBs, or BB in the baseline
period or received it in the follow
up period, defined as Dec 2007 to
Dec 2009. Baseline measures
such as albumin, pre-dialysis sy-
stolic blood pressure (preSBP),

and pre-dialysis weight (preWeight)
were noted. Patient survival was
observed in the follow up period.
Unadjusted Kaplan Meier analysis
was completed comparing patients
with and without cardio-protective
drugs; Cox proportional hazards
model adjusted for age, gender,
race, diabetic status, clinic site,
and baseline measures was per-
formed comparing patients with
and without cardio-protective drugs.
Results: 5,090 patients were ana-
lyzed. Overall, RRI patients have
seen an increase in the use of car-
dio-protective drug therapy bet-
ween 2007 and 2009: growing
from 43% to 66% of the patients
using cardio-protective drugs. Du-
ring the same period, mortality has
dropped from 14.4 to 13.5 deaths
per 100 pt years.

In Kaplan Meier analysis mean sur-
vival time in patients on cardiac
drugs was 690 days (95% Cl:
684-697) while it was 670 days
(95% CI: 659-680) for patients not

on cardio-protective drugs (log-
rank test, p<0.05). The adjusted
Cox proportional hazards model
showed a 17% reduction in morta-
lity in patients on cardio-protective
drugs (Hazard ratio=0.83 (95% CI
0.72-0.94).

Conclusions: This retrospective
analysis shows that cardio-protec-
tive drug use is associated with
improved patient survival, both in
univariate & multivariate analysis.
Potential limitations of the study
are its observational nature and
variation in prescription practices
between clinics. We tried to ac-
count for prescription variability by
adjustment for clinic site in the Cox
model. Indication bias, while criti-
cal, should overestimate the im-
pact of being on cardiac drugs
even further thus suggesting that
being on the cardio-protective
drugs is even more beneficial. Ulti-
mately, randomized controlled stu-
dies are is necessary to assess
whether cardio-protective drugs
improve patient outcomes.

Table: Patient Characteristics (Mean + SD)

Not on 1643 55 32 49 42 61.00 4.03 3.88 144.42 82.33
ACE, (15.6) 4.5) (0.5) (21.6) (22.1)
ARB, BB

On ACE, 3447 56 40 52 39 61.28 3.66 3.89 153.65 80.36
ARB, BB (14.7) 3.7) (0.4) (20.6) (20.5)
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The Predictive Value of Cardiac Troponin T in Hemodialysis Patients:

A Two Year Prospective Study
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Introduction and Aims: Cardio-
vascular events still represent the
main cause of death in hemodialy-
sis patients (HDpatients). Cardiac
troponin T (cTnT), a subunit of the
cardiac actin-myosin complex, is
released into the circulation even
in silent myocardial necrosis. High
levels of cTnT are associated with
an increased cardiovascular mor-
tality in HDpatients.

The aim of our study was to eval-
uate the prognostic value of cTnT
in our hemodialysis population.
Methods: Eighty four (47 males)
HD patients with a mean age of
65.24+10.67 years, on hemodialy-
sis for 69.17+54.73 months were
included in the study. Twenty four
(28.4 %) patients were diabetics
and 26 (31%) had a history of
ischemic heart disease (IHD). The

Patients Clinical and Laboratory Data

patients were followed prospec-
tively for 24 months after the
determination of cTpT. A cut-off of
=0.1 ng/ml was used in assessing
the prognostic significance of
cTnT. The outcome after 24
months was chosen as the end-
point. Also at the beginning of the
study patients clinical and labora-
tory data were collected (Table).
cTnT was correlated with clinical
and laboratory parameters and
outcome.

Results: Nineteen patients (22.6%)
had an cTnT = 0.1 ng/ml. The
patients with ¢cTnT = 0.1 ng/ml
had a lower serum albumin level
(8.52 £ 0.31 vs. 3.74 £ 0.3 g/L,
p=0.007), a higher incidence of
previous IHD (73.7% vs 18.5%,
p=0.0004) and a higher vascular
score (1.11 £ 0.49 vs. 0.03 £ 0.5,
p=0.0004). In the multivariate ana-
lysis only two variables showed a
correlation with cTnT = 0.1 ng/ml,
namely serum albumin (p=0.0006)
and vascular score (p=0.0003).
During the study 19 patients
(22.6%) died (11 males), 10 from
cardiovascular causes. Twelve

(63.1%) had a cTnT = 0.1 ng/ml.
63.2% (12/19) of the patients with
a high ¢TnT died versus 10.8%
(7/65) of the patients with a low
cTnT (p=0.0002). The Kaplan
Meier survival curve showed a sig-
nificant difference in survival time
between the patients with cTnT
= 0.1 ng/ml and the patients
with ¢TnT < 0.1 ng/ml (p=0.0083).
Survival was also analyzed with a
Cox’s proportional hazards model.
After adjustment for age, sex,
hemoglobin and albumin level,
URR, history of IHD and vascular
score survival time was significant-
ly influenced only by the level of
cTnT = 0.1 ng/ml (p=0.01).
Conclusions: cTnT is a significant
independent predictor of outcome
in in our hemodialysis population
and it seems that it could be used
in cardiovascular risk stratification
and in selecting patients that
would benefit from a more invasive
cardiologic investigation and inter-
vention.

84 0.062+0.062

3.69+0.32

11.95+.54 2.69+8.9

64.42+10.2 34=1, 8=2, 42=0

vascular score: scoring for peripheral vascular disease of amputation, cerebrovascular disease and history of ischemic heart disease
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Introduction and Aims: The ma-
jority of dialysis patients suffer from
vitamin D deficiency, which might
contribute to an adverse health
outcome. We aimed to elucidate
whether European dialysis patients
with low 25-hydroxyvitamin D (25
[OH]D) levels are at increased risk
of mortality and specific fatal
events.

Methods: From a prospective co-
hort study of incident dialysis pati-
ents in the Netherlands (NECO-
SAD), we selected all patients with
measured 25(0OH)D at 12 months
after the start of dialysis, the base-
line for our study. By Cox regressi-
on analyses, we assessed the im-
pact of 25(0OH)D levels on early (6
months follow-up) as well as long-
term mortality (3 years follow-up).
Associations of 25(0OH)D levels
with cardiovascular and non-car-
diovascular mortality were also de-
termined.

Results: Data from 762 patients
(89% females, age 59+15years,
25(0OH)D=18«11 ng/ml) were avai-
lable. Fifty-one and 213 patients

died during a follow-up of 6
months and 3 years, respectively.
After adjustments for possible con-
founders the hazard ratio (HR) (with
95% Cl) for mortality was 1.9 (1.0-
3.6) for early and 1.4 (1.0-1.9) for
long-term mortality when compa-
ring patients with 25(OH)D levels
<10 ng/ml with those presenting
with 25(0OH)D levels > 10 ng/ml.
Adjusted HRs for cardiovascular
mortality were 2.8 (1.1-6.7) and
1.6 (1.0-2.5) for early and long-
term mortality, respectively. For
non-cardiovascular mortality we
observed no relevant association.
Conclusions: Vitamin D deficiency
in dialysis patients is associated
with an adverse health outcome, in
particular with early cardiovascular
mortality. Intervention studies are
urgently needed to
whether vitamin D supplementati-
on improves health outcomes of
dialysis patients.

evaluate
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Introduction and Aims: Renal
osteodystrophy is a multifactorial
disorder of bone metabolism. One
of the most important clinical con-
sequences of renal osteodystro-
phy are bone fractures. Several
studies have shown that there is
increased incidence and preva-
lence of bone fractures, particular-
ly hip fractures in hemodialysis
patients.

The aim of this multicentric, retro-
spective study was to detect the
prevalence of bone fractures in
hemodialysis patients.

Methods: A total of nine dialysis
centers with 767 hemodialysis pa-
tients were included in the study.
Demographic data (age, sex,
hemodialysis duration), laboratory
data (PTH, Ca, P, total alkaline
phosphatase), and bone fracture
data (hip, forearm, upper arm, rib,
vertebrae, lower leg, femur, hand)
were collected from medical
records as well as therapy with
analogs of vitamin D.

Results: In 31 patients a total of
36 fractures were recorded, i.e.
the prevalence of bone fractures
was 4.7 %. The mean age of
patients with fractures was 77.6
(range 40-85) years and hemodial-
ysis duration was 63.3 (range 5-
265) months. There were 9 male
and 22 female patients. Only six
patients were diabetics. Of all
patients suffering fractures, there
were 14 with a hip fracture (39%),
8 with a forearm fracture (22%), 5
with an upper arm fracture (14%),
4 with a femur fracture (11%), 2
with a lower leg fracture (56%), one
with a rib, vertebrae or hand frac-
ture (9%). In patients less than 40
years of age no bone fractures
were observed. Eight patients
(26%) aged between 41 and 60
had bone fractures as well as 23
patients (74 %) older than 60 years.
Bone fractures were observed in
10 patients (28%) with PTH < 180

pg/ml bone fractures and in 12
patients (33%) with PTH between
181 and 300 pg/ml; in 14 (39%)
with PTH > 300 pg/ml. Patients
with hip fractures had the highest
level of PTH, 541.4 (range 283-
1790) pg/ml. The lowest PTH was
in patients with forearm fractures
198.5 (range 57.3-310.9) pg/ml.
Sixteen patients were on therapy
with calcitriol or paricalcitrol at
least six months before fractures.
Conclusions: The prevalence of
bone fractures in our group of
hemodialysis patients is high, par-
ticularly among female patients.
The higher age and hemodialysis
duration is undoubtedly a risk fac-
tor for bone fractures. Although
there is a slightly higher incidence
of fractures in patients with higher
PTH (particularly hip fracture),
there are also patients with bone
fractures and a very low level of
PTH. This is just one more proof
that there are multifactorial risk
factors for bone fractures in
hemodialysis patients. More data
from prospective studies is need-
ed to detect the incidence, preva-
lence and risk factors for bone
fractures in hemodialysis patients.
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