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Reduces All-Cause Mortality in Hemodialysis Patients
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Figure 2. KaplanMeisr curves for 3&-month survival in the intention-to-treat pop-
ulation [F=0.01 by the log-rank test. HD, hemodialysis
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Takle 3. Primary outcome: Mortality

Hemaodialysizs Group (n=450] OL-HDF Group (n=454)
(857.2 patiantyeare at riek) (852.1 patiant-yaare at rield

Biars Events/A 30 S Events 100
=" Patignt-Years ven Patient-Y =ars

Craath from any caues 122 111 25 = D70 DEE Dl
Cardiovascular czuse 55 6.3 a7 4.3 AT I 4d 103 oG
Hezrt failure 10 1.2 7 LR AT 026 1.82) D da
Ischeric heart disease 15 1.7 1.6 003 (045 1,844 T
Mesenteric thrombosis & o7 0.6 DAL D26 21T ora
Streke 18 21 LR DAF 0146 £.83) D03
Crysrhythmia i Db D3 DAF D14 2.L7) D da
Peripheral arteriopathy 1 0.0 (aXa] DT (D06 16.48) 0GR
Infection 22 25 10 1.2 Dah 021 D.8h) LERRK
Turno- & o7 10 1.2 1.67 {061 4.55) E
Sudden death 14 1.6 14 1.4 D% 047 2.08) 078
achexia bad Yy 4 wh AT R Th T var
Creath from other causes 17 2.0 14 1.2 DRT [D027 1.28) o8

Cratm aregivenas norMMNT (PSR C). MNTs [PEXRCL) forallcase martality 21,2, and 3 yeamwere . 75[5.03-47 1), 7 .47 [(4.32-33.57) and 7 67 [4.51-31.83), respectvely.
*F value by the log-ank test.

HR [(?5% CI)
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Table 5. Outcome data: Hospitalizations and intradialysis symptoms

Hemaodialysis Group (n=450] OL-HDF Group (n=4545]
(867.3 Patient-Years 2t Rizk) (863.1 Fatient-Years at Rizld Rate Ratio R
No. of Mo. of Events/1 00 MNo. of Mo. of Events/ (5% CD P
Events Patient-Years Events 100 Patient-Years
All cause hospitalizations 412 47 .5 N7 367 078 (067 D90 REH|
Infections 73 8.4 72 8.3
Wantulal dLLess g 11.3 G 6.5
Heart failure 23 3.2 15 1.7
lschemic heart diszase 25 2% 16 1.2
Respiratory diseass 24 30 28 3.2
Gastro ntestinal bleeding 10 1.2 4 0.5
Cther reasons 152 17.5 124 “4.b
Symptomatic hypotension episndesh 8133 FarT HELZ a7g.2 720068 07T <00
Dysr:,.-‘thrrinh 444 B1.2 477 bE.3 1.08 (84 1.358} LER TS
Thoracic |:|E|inh 327 377 318 368 D.F8 0T 1.28) o.87
Crata are the number of hospitalization s [haspital admissions per 100 patient-yeary) anc number of complicated dialysis sessions [number of symptoms per 100

patientyears).
*Menalizedquasi-hkelhaod under restricted max mum likelihood models.
“Pooled data [data were collected 1 manth per rach 3-maonth period).
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TABLE 9. Risk of all-cause mortality results by achieved convective volume, convective volume/BMI and convective volume/BSA

HD OL-HDF
Tertile 1 Tertile 2 Tertile 3 pl p2
Convective Volume (L/session) <231 23.1-25.4 25.4
n (%] 124 (26.4) 33(22.9) 27 (18.2) 23 (16.0) 0,030 0,00
HR [95%CI] Ref. 0.90[0.61to1.31] 0.60[039t00.9] 0.55[0.34t00.84] 0,01 0,001
Convective Volume / BMI (L/Kg/m2) <0.9 0.9-1.1 >1.1
n (%] 124 (26.4) 25(17.2) 32(21.9) 26(17.9) 0,046 0,027
HR [95%CI] Ref. 062 [0.4 to 0.94] 0.74 [0.491t0 1.08] 065 [0.42 to 0.99] 0,043 0,020
Convective Volume / BSA (L/m2) <13.2 13.2-14.8 >14.8
n (%] 124 (26.4) 29 (20.0) 29 (19.9) 25(17.2) 0,062 0,010
HR [95%CI] Ref. 0.75 [0.49t0 1.11) y [0.43 to 0.98] 0.62 [0.39t00.93] 0,044 0,006

n (%): number of exitus [ % of exitus from total of group subjects); BM!: Body Mass Index (Kg/m © ); BSA: Body Surfoce Area (m

Nl Body Moss Index (Kg/m2); B5SA: Body Surface Area (m2)

pl: p-volue for the statistical significance test (Fisher's exoct test;

log-rank test)

pd: p-value for the trend test (Cochran-drmitage Trend Test; log-ronk test)
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[LBLT2] fOMPARLISCON OF POSTOILUTION OMN-LTNE HEMODIAFILTRATION AND HEMO DIALYSIS
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*46% de reduccion del riesgo general de mortalidad (RR=0,54, p=0,02)
*71% de reduccioén del riesgo de mortalidad debida a CV (RR=0,29, p= 0,003)




HDF { mortalidad dependiente del V

Estudio DOPPS Turco CONTRAST | ESHOL
2006 s 2012 o | 2013
Diseino HD vs HDF LF-HD vs HF-HD vs
HDF HDF
R PR, C PR, C
N° pacientes 2165 714 906
Objetivo SUPERVIVENCIA
Duracion 4 anos 2 anos 3 afnos (0.4- 3 anos
(max. 39 m) | 6.6 afos)
Resultados | {1 35% It 39% It 46% 1 40%
Post hoc si>15]1 si > 20| si>219I si>23.11
Ut si>17.41 1 45% si >25 |
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Emerging Clinical Evidence on
Online Hemodiafiltration: Does Volume
of Ultrafiltration Matter?
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Conclusion

Based on the findings of previous cohort studies and
ofthe two recently reported randomized controlled trials
(COMTEAST and Turldsh OL-HDE), one can conchide
that the volurme of convection matters. It may represanta
decisive component of the survival benefit for OL-HDE-
treated patients. From a statistical viewpoint, the two e-
cent interventional frials will be registered as negative
stdies not achieving their primary objective of reduc-
ing all-cause and cardiovascular mortality in dialysds
patients. Again, from a methodological wiewpoint,
one should note that a targeted comwective wolume was
achieved in a minority of patients Gne third) and inter-
estingly only these patients had sgnificant survival ben-
efits. From a purely clinical per spective, it would be un-
fortumate to deprive end-stage CED patients from deriv-
ing adwvantages from a superior renalrefacement therapy
due smply to suboptimnal care practices and methodolbg-
ical considerations [54, 58]
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Online haemodiafiltration: definition, dose quantification and
safety revisited

"Department of Renal Medicine, St James’s University Hospital,

Leeds, UK and

James E. Tattersall*

. 4 ATmrd? - S BTT A . *
Richard A. Ward on behalf of the EUDIAL group Zl)epartment of Medicine, University of Louisville, Louisville, KY,
USA

HDF is a blood purification therapy combining diffusive

and convective solute transport using a high-flux mem-
brane characterized by an ultrafiltration coetficient
greater than 20 mL/h/mm Hg/m” and a sieving coeffi-
cient (S) for B,-microglobulin of greater than 0.6. Con-
vective transport is achieved by an eftective convection
volume of at least 20% of the total blood volume pro-
cessed. Appropriate fluid balance is maintained by exter-
nal infusion of a sterile, non-pyrogenic solution into the
patient’s blood.
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Clinical Evidence on Hemodidfiltration: A Systematic Review
and a Meta-analysis
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Relative Risk
favours HDF favours HD
0.1 1 10

Grooteman et al (12)

Dileat al. [13) 026 32N 44391 073 047 -112 —g

Madusll et al. [14)

Pooled 100  106/1205 145/1197 073 0.57-0.92 .T.
Fiz 3. Meta-analywis of all RCTs comparing cordovasade morality in patients treated with HD or HDF uwsing patient numbers.
A fixed-effects model was uwsed for the meta-analyss of camdiovascular death-free survival data in the RCTs (p for homogens-

ity = OL8H).




A cardiovascular outcomes

HDF

AJKD

Original Investigation

Effect of Hemodiafiltration or Hemofiltration Compared With
Hemodialysis on Mortality and Cardiovascular Disease in
Chronic Kidney Failure: A Systematic Review and Meta-analysis
of Randomized Trials
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Editorial

Understanding Discordant Meta-analyses of Convective Dialytic
Therapies for Chronic Kidney Failure

Table 1. Summary of Findings From 4 Meta-analyses on the Efficacy of Convective Therapies for the Treatment of Chronic Kidney Failure

Rabindranath et al® (20086) Susantitaphong et al'? (2013) Wang et al'® (2014) Nistor et al'® (2014)

Population ESRD ESRD ESRD ESRD

Methods

Data sources MEDLINE (1966-2006), EMBASE MEDLINE (inception-December 2012), Cochrane Register of MEDLINE, EMBASE, Cochrane Central
(1980-2006), Cochrane Central Cochrane Central Register of Controlled  Controlled Trials (Central), Register of Controlled Trials, ASN
Register of Controlled Trials Trials, ClinicalTrials.gov, ASN scientific MEDLINE (1946-February 2013), Database, CINAHL, Cochrane

(2006), CINAHL (1872-2006). abstracts (2003-2012 meetings) EMBASE (1980-February 2013). Renal Group’s specialized register

Intervention Hemodiafiltration, hemofiltration, Hemodiafiltration, hemofiltration, Hemodiafiltration, acetate-free Hemodiafiltration, hemofiltration,

acetate-free biofiltration acetate-free biofiltration, high-flux/super biofiltration, hemofiltration acetate-free biofiltration
high-flux HD
Comparator Low-flux or high-flux HD Low-flux HD Low-flux or high-flux HD Low-flux or high-flux HD

No. of RCTs 20 (657 patients): 8 crossover 65 (12,182 patients): 29 crossover and 16 (3,220 patients): 2 crossover and 35 (4,039 patients): 17 crossover and

(sample size) and 12 parallel-arm trials; 36 parallel-arm trials; 14 parallel-am ftrials; 18 parallel-amm trials;
study design, 20 published articles 64 published articles and 1 published 16 published articles 25 published articles and 10 published
and publication types abstract abstracts
Analytical approach Random-effects models Random-effects models Random-effects models Random effects models
Results
All-cause mortality RR, 1.68 (95%Cl, 0.23 to 12.13);  RR, 0.88 (95%Cl, 0.76 to 1.02); RR, 0.83 (95% ClI, 0.65 to 1.05); RR, 0.87 (95% Cl, 0.70 to 1.07);
I? index, 61% 1% index, 18% 1? index, 59% I? index, 34%
Cardiovascular NR RR, 0.84 (95%Cl, 0.71 to 0.98); /%, 0% RR, 0.85 (95% Cl, 0.66 to 1.10); RR, 0.75 (95% Cl, 0.58 to 0.97);
mortality 12 index, 42% 12 index, 0%
Therapy-related MD,* —5.4 (95% CI, —23.7 to 12.9); RR, 0.55 (85% Cl, 0.35 to 0.87); RR, 0.49 (95% Cl, 0.30 to 0.81); RR, 0.72 (95% CI, 0.66 to 0.80)
hypotension 12, 0% 12 index, 89% 1? index, 78%
B-Microglobulin MD, 23.0 (95% Cl, 20.2 to 25.8); MD, 64.8 (95% CI, 46.8 to 82.8); NR NR
clearance (mL/min) 12 index, 0% 12 index, 99%
Pre-treatment MD, —12.2 (95% Cl, —26.1 to 1.7); MD, —9.9 (95% CI, —12.4 to —7.5); °MD, —5.9 (95% Cl, —10.3 to —1.6); MD, —5.6 (95% Cl, —9.1 to —2.0);
Bo-Microglobulin IZ index, 91% 12 index, 88% 12 index, 96% I? index, 94%
level (mg/L)

Note: The I? index is a measure of statistical heterogeneity across study results; I° index = 75% indicates medium to high heterogeneity.

Abbreviations: ASN, American Society of Nephrology; Cl, confidence interval; CINAHL, Cumulative Index to Nursing and Allied Health Literature; ESRD, end-stage renal disease; HD,
hemodialysis; MD, mean difference; NR, not reported; RCT, randomized controlled trial; BR, relative risk.
“Percentage of treatment sessions associated with hypotension.
PPost-treatment.
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HEMODIALISIS CONVENCIONAL Y TECNICAS ESPECIALES

EN LA COMUNIDAD AUTONOMA DE LA REGION DE MURCIA

Genoves Aleixandre - Gracia Alvarez Fernandez - Manuel Molina Nunez

Sociedad Murciana de Nefrologia

estudio s menc:onados por los autores iaplican una reduccidn d=1a mottalidad con
r'l tI‘EL:'IHI'tr' conwectivo elevado (- ..'l_l litrcs), siendo la HDF en liaea la técnica mas
comoda ¥ barata para alcanzarlo. Asi, dadas las circuastancias especiales de nuestra
Cotmunddad, podria considerarse como técniza de eleccion en los pacientes en los que no

se opte por awmendar la frecuencla, ¥ stempre ¥ cuando los regquisitos técmicos sean lo
adecuzdos,
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Mortality risk for patients receiving hemodiafiltration
versus hemodialysis: European results from the

DOPPS
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and FK Port?

'Department of Nephrology, Lapeyronie University Hospital, Montpellier, France; “DOPPS, URREA, Ann Arbor, Michigan, USA;
*Department of Renal Medicine, Middlemore Hospital, Otahuhu, Auckland, New Zealand: *Department of Néphrologie,

CHUQ-Hdtel Dieu de Québec, Québec, Canada; ~Department of Biostatistics, University of Michigan, Ann Arbor, Michigan, USA;
“Department of Medicine, University of California, Davis, Sacramento, California, USA and “Department of Clinical Research,
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Figure 1| Relative risk of mortality by dialysis type. (Adjusted for
age, sex, time on dialysis, 14 summary comorbid conditions, weight,
catheter use, hemoglobin, albywminy, normalized protein catabolic
rate, cholesterol, triglycerides, (KW, jervthropoietin, MCS, and PCS.)
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hemodialysis
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[Jirka', S Cesare”, A Di Benedetto®, M Perera Chang”, P Ponce”,
N Richards”, C Tetta™ and L Vaslaky®

We evaluated HDF data prospectively collected in FuCliD’
from 56 clinics in Czech Republic, Hungary, Italy, and UK, all

belonging to an [nternational dialysis provider network. To
reduce bias related to different dialysis doses, only patients on
three times a week schedule achieving an eKt/V = 1.20 were

considered. Out of 2564 prevalent patients, 394 were treated

HDF resulted in a signihicant 42.7% reduction in mortality
risk (odds rato: 0.573; 95% conhdence interval: 0.377-0.873).
After adjustment for age, gender, co-morbidities, and time on
renal replacement therapy, mortality risk reduction was 35.3%
(odds ratio: 0.647; 953% conhdence interval: 0.419-0.991) and
remained significant. In conclusion, our data confirm the
results of Canaud et al." However, epidemiological evaluations
have limitations. The potential survival benefit of HDF must
be tested by controlled clinical trials.
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In its search for ways to improve dialysis patient
outcomes, the nephrology community has suggested that
convective-based therapies represent promising modalities."”
In this context, HDF is appealing. By combining ultra-
filtration (convective clearances for removing larger solutes)
with diffusion (for remowval of small solutes), HDF offers
an effective dialysis modality expanding spectrum of uremic
toxins to middle-sized and large molecular weizht solutes, ™"
In addition, the ultrapure dialysis fluid and sterile substitution
tfluid used for infusion during HDF, combined with high-tlux
synthetic membranes, results in optimized biocompatibility
of the extracorporeal circuit.
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Serum B,-microglobulin level is a significant predictor of mortality
in maintenance haemodialysis patients

Senji Okuno', Eiji Ishimura®, Kaori Kohno!, Yoko Fujino-Katoh!, Yoshifumi Maeno!,
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Tomoyuki Yamakawa', Masaaki Inaba® and Yoshiki Nishizawa?
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Conclusion. These results demonstrate that the serum p,-M
level 1s a sigmificant predictor of mortality in haemaodialysis
patients, independent of haemodialysis duration, diabetes,
malnutrition and chronic inflammation, suggesting the clin-
ical importance of lowering serum p2-M 1n these patients.

Association between Serum f3,-Microglobulin Level and
Infectious Mortality in Hemodialysis Patients

Alfred K. Cheung,*" Tom Greene," John K. Leypoldt,™* Guofen Yan,5 Michael Allon,!
James Delmez, T Andrew S. Levey,** Nathan W. Levin,™ Michael V. Rocco,#*

Gerald Schulman,’ and Garabed Eknoyan!l! for HEMO Study Group

Clin | Am Soc Nephrol 3: 69-77, 2008, doi: 10.2215 /CJN.02340607

Conclusions: These results generally support the notion that middle molecules are associated with systemic toxicity and
that their accumulation predisposes dialysis patients to infectious deaths, independent of the duration of maintenance
dialysis.
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Clearance of middleto-large molecules depends on the
type of dialysis membrane and the amount of convection
volume and may be increased with OL-HDF treatment.
[Towewver the observed increase of 2 -microglebulin serim lew-
els in both groups during this study was an unexpected findng.
Previous data® showed that there is a positive correlation be-
tween infusion vlime and f e Bo-micmglohnlin reduction ra-
tio but this does not mean that predialysis levels were reduced,
because Br-microglobulin has a low distribution velum=~8

Humediskeric Pl it4 41 120 i S0 195 =0 nn]s

Moreover, several studies have shown that predialysis B:- | oraoe ':23'1.‘5 2;1:' {23 Eﬂjﬁj ':u'i.‘fﬁj":' (2?;.1:;0.?3 ':291'}'9_3‘3]]:' (23;631233 ':E?';."gi”:' e
microglobulin levels were reduced after patients were switched {213 450 (2 TI5T M2 175 (MLITT) (TS 5LA)  (280,H4) (ST
Timo « imo —_— 0Es 01 nni 030 0.7 0T =41 01t

from high-flux hemodialysis to OL-HDE?2® Unfortunately, re-
sidual renal functien, cne of the major determmants of 32-
microglobulin serum levels, was not menitored during the stady
period. These results suggest that the benefit of CL-HDF to
patient survival parly depencs on dearance of molecules other
than J;-microglebulin, OL-[IDT can remove other middle-
sized molzcules or protein-boind uremic toxins more efficientdy
than hemodialysis, which may influence endotheial function,
inflammatory statuz, or vascular calcification, providing carndi-
oprotective effects and/or improving the immunclogic system.
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In its search for ways to improve dialysis patient
outcomes, the nephrology community has suggested that
convective-based therapies represent promising modalities."”
In this context, HDF is appealing. By combining ultra-
fltration (convective clearances for removing larger solutes)
with diffusion (for remowval of small solutes), HDF offers
an effective dialysis modality expanding spectrum of uremic
toxins to middle-sized and large molecular weight solutes.'®"”
In addition, the ultrapure dialysis fluid and sterile substitution
fluid used for infusion during HDF, combined with hish-flux
synthetic membranes, results in optimized biocompatibility
ot the extracorporeal circuit.
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Figure 3. Kaplan-Meier survival curves for the population of patients with serum Figure 4. Kaplan-Meier survival curves for the subpopulation of patients with diabe-

albumin =4 a/dl (Loa-rank test P = 0.032), tes (Log-rank test 7 = 0.039).
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In its search for ways to improve dialysis patient
outcomes, the nephrology community has suggested that
convective-based therapies represent promising modalities."”
In this context, HDF is appealing. By combining ultra-
fltration (convective clearances for removing larger solutes)
with diffusion (for remowval of small solutes), HDF offers
an effective dialysis modality expanding spectrum of uremic
toxins to middle-sized and large molecular weight solutes.'®"”
In addition, the ultrapure dialvsis flund and sterile substtuton
fluid used for infusion during HDF, combined with high-tlux
synthetic membranes, results in optimized biocompatibility
of the extracorporeal circuit.
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Online hemodiafiltration reduces systemic
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Citrate versus Acetate-Based Dialysate
in On-Line Haemodiafiltration.
A Prospective Cross-Over Study
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" m SCD baseline
.. OS50 citrate
H SCD acetate

h B SAD baseline
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Fig. 3. a logPCR levels (mg/dl) according
start up group. * p < 0.001; ** p = 0.002; a:
SCD baseline versus SCD) citrate; b: SCDY
citrate varsus SCI acetate; c: SAD acetate
versus SAD citrate. b B2MG levels (ng/ml)
according start up group. * p = 0.003; **p =
0.028; *** p < 0.001; a: SCD baseline versus
SCD citrate; b: SCD) citrate versus SCD ac-
etate; ¢ SAD acetate versus SAD citrate.
SCD = Citrate dialysate start up group;
SAD = acetate dialysate start up group.

Table 4. Inflammatory parameters

Parameters Baseline CD AD p value
logCRP, mg/dl 0.098+0.41 -0.216+0.29 0.08610.39 <0.001%
B2MG, ng/ml 25.3+6.03 22.51+6.20 25.0246.05 <0.001*

*ANOVA.
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Cost-Effectiveness Analysis of On-Line
Hemodiafiltration in Japan

Tomoyuki Takura® Hideki Kawanishi® Jun Minakuchi® Yoshio Nagake®
Susumu Takahashi®

30saka University Graduate School of Medicine, Osaka; ®Tsuchiya General Hospital, Hiroshima, “Kawashima
Hospital, Tokushima, “Nagake Clinic, Okayama, ®International Kidney Evaluation Association, Tokyo, Japan

Conclusion

Increased healthcare costs without socioeconomic ef-
fects and value may disrupt the medical system and pre-
vent progress of medical technology. Development of
therapy for renal failure requires the value of dialysis (val-
ue of medicine) to be examined not only on economic
costs, but with matching of public funding (medical fees)
to the value of the therapy. Advances in high-perfor-
mance medical technology such as HDF coupled with
discussion of the clinical and economic balance are need-
ed to support developments in the dialysis field.
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Datos de mortalidad:

*En los ultimos 8 anos la mortalidad anual en HD
en las areas 2 y 8 de la CARM siempre ha sido
inferior al 10%. En 2012, 8,74%. En 2013, 7,7%

*Datos del Registro de Enfermos Renales de la
CARM. En 2012 y 2013 mortalidad en HD < 10%

Desde 2004 en Cartagena y paulatinamente en
los demas centros de CARM uso de HDFOL

Mas de 600 pacientes fueron tratados con
HDFOL en 2012 y 2013 en la CCAA de Murcia

*Estos datos incitan a la reflexion ...







