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Ingetdera!Ingetdera!
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Peter Mathieson 2009

”Tekniker med högvolymhemodiafiltration
innebär ett nytt steg i riktning

mot hur reningen av blodet fungerar
i en naturlig njure.”

Francisco Maduell, Hemodialysis International, 2005



VadVad kankan man man uppnuppnåå medmed onlineonline--

HDFHDF??

((nnåågragra exempelexempel))

� Bättre hemodynamisk stabilitet/ 

blodtryckskontroll

� Minskad inflammation/oxidativ stress �

mindre endoteldysfunktion

� Minskad risk för karpaltunnelsyndrom



Maduell F et al. Nephrol Dial Transplant (1999) 14: 
1202-1207 (n = 37, follow-up 1 år)

Fresenius Medical Care

Konventionell HDF = Substitutionsvolym 4L±2L
Online-HDF = Substitutionsvolym 22,5L±4,3L, samma högpermeabla filter-samma dialystid

Blodtryckskontroll

p<0,01



Online HDF Predilution

Online HDF Postdilution
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HigherHigher ClearancesClearances withwith postdilutionpostdilution OnlineOnline--HDFHDF

AhrenholzAhrenholz et al. et al. IntInt J J ArtifArtif Organs (1997) 20: 81Organs (1997) 20: 81--9090 Fresenius Medical Care



ÅÅrligrlig mortalitetmortalitet hoshos dialyspatienterdialyspatienter jjäämfmföörtrt med med 

en en åålderslders-- ochoch kköönsmatchadnsmatchad normalpopulationnormalpopulation
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LLäägst mortalitet vid hgst mortalitet vid höögeffektiv geffektiv 

HDF (15 HDF (15 –– 24,9 L/HDF)24,9 L/HDF)
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Prospektiv observationsstudie
Canaud B et al, Kidney Int 2006; 69: 2087-93 (DOPPS-Europa, 2165 patienter)

RR

Referens

p=0,01

(5 – 14,9 L)

Resultatet justerat fResultatet justerat föör r åålder, klder, köön, n, komorbiditetkomorbiditet och tid i dialysoch tid i dialys

n = 97

n = 156

n = 546

n = 1366



Resultat av HDF i Fresenius databas i Resultat av HDF i Fresenius databas i 

EuropaEuropa
JirkaJirka T et al, T et al, KidneyKidney IntInt 2006; 70(8): 1524 2006; 70(8): 1524 

�� 3828 3828 patpat med HD eller online HDF frmed HD eller online HDF fråån 67 n 67 

klinikerkliniker

�� ObservationstidObservationstid drygt 4 drygt 4 åår, retrospektiv analysr, retrospektiv analys

�� FFöördelningrdelning

�� 12 % online HDF12 % online HDF

�� 87 % 87 % hhöögpermeabelgpermeabel HDHD

�� 1 % 1 % llåågpermeabelgpermeabel HDHD

�� Alla Alla patpat hade hade polysulfonmembranpolysulfonmembran

�� Resultatet justerat fResultatet justerat föör r åålder, klder, köön, n, komorbiditetkomorbiditet

och tid i dialysoch tid i dialys



Online HDF Online HDF –– lläägre mortalitetsriskgre mortalitetsrisk

0 0,2 0,4 0,6 0,8 1 1,2

HD

HDF

Jirka T et al, Kidney Int 2006; 70(8): 1524 

37% lägre odds ratio



Egna erfarenheter?Egna erfarenheter?

HDF

Klinisk rutin

Kärl-

förkalkning

Inflammation
Vasoaktiva

peptider

Elimination 

av medelstora

molekyler

Från traditionell hemodialys (HD) till hemodiafiltration (HDF).
F. Uhlin, A. Fernström, Incitament 2: s 135 – 139, 2010.

Elvar Theodorsson

Ingegerd Odar-Cederlöf

Tobias Larsson

Per Magnusson

Jan Ernerudh
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Enstaka dosjustering av SHPT-läkemedel, inkl. fosfatbindare ↑↓



PP--fosfatfosfat

p<0,05

Enstaka dosjustering av SHPT-läkemedel, inkl. fosfatbindare ↑↓



FGF23FGF23--elimination vid HDFelimination vid HDF

ABSTRACT WCN 2011:
[SA351] FIBROBLAST GROWTH FACTOR 23 IS EFFECTIVELY REMOVED BY ONLINE 
HEMODIAFILTRATION, BUT NOT BY LOW-FLUX HEMODIALYSIS
Claire den Hoedt et al.

(n=11) (n=12)



ßß2 Mikroglobulin2 Mikroglobulin
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NTNT--proBNPproBNP

5,0

5,5

6,0

6,5

7,0

7,5

8,0

8,5

9,0

9,5

10,0

Baseline1 Baseline2 1 mån 2 mån 4 mån 6 mån 12 mån

ln
(k

o
n

c
 N

T
p

ro
B

N
P

)

FD

ED

(n
g
/L

)

P<0,05 (ED)



KDQOL-SF : Självskattad generell

hälsa ökade signifikant med HDF signifikant med HDF 

KDQOL-SF = Kidney Disease Quality of Life – Short Form  
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Karolin Jonsson, Magisteruppsats 2009



Number of randomized controlled trials published in nephrology and 12 
other specialties of internal medicine from 1966-2010

Palmer SC et al. Am J Kid Dis 2011;58(3):335-337
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SHARP: Större atherosklerotiska händelser

Ingen påverkan på njurfunktionen!



GuidelineGuideline 2.2 (EBPG 2007)2.2 (EBPG 2007)

In order to In order to exploitexploit the high the high permeabilitypermeability of of 
highhigh--fluxflux membranesmembranes, on, on--line line 
haemodiafiltrationhaemodiafiltration or or haemofiltrationhaemofiltration shouldshould
be be consideredconsidered..

The The exchangeexchange volumesvolumes shouldshould be as high as be as high as 
possiblepossible, with , with considerationconsideration of of safetysafety. . 
((EvidenceEvidence levellevel II).II).



Riktlinjer i Sverige?

En sanning i Västernorrland …

… eller ett dåligt skämt i
Kalmar och Stockholm?





ÖÖkad mortalitet vid anvkad mortalitet vid anväändning av ndning av 
centrala dialyskatetrarcentrala dialyskatetrar

Oliver, MJ, Rothwell, DM, Fung, K, et al. Late creation of vascular access for hemodialysis and increased
risk of sepsis. J Am Soc Nephrol 2004; 15:1936.

Dhingra RK, Young, EW, Hulbert-Shearon, TE, et al. Type of vascular access and mortality in U.S. 
hemodialysis patients. Kidney Int 2001; 60:1443.

Pastan, S, Soucie, JM, McClellan, WM. Vascular access and increased risk of death among hemodialysis
patients. Kidney Int 2002; 62:620.

Xue, JL, Dahl, D, Ebben, JP, Collins, AJ. The association of initial hemodialysis access type with mortality
outcomes in elderly medicare ESRD patients. Am J Kidney Dis 2003; 42:1013.

Polkinghorne, KR, McDonald, SP, Atkins, RC, Kerr, PG. Vascular access and all-cause mortality: a 
propensity score analysis. J Am Soc Nephrol 2004; 15:477.

Thomson, PC, Stirling, CM, Geddes, CC, et al. Vascular access in haemodialysis patients: a modifiable risk 
factor for bacteraemia and death. QJM 2007; 100:415.

Astor, BC, Eustace, JA, Powe, NR, et al. Type of vascular access and survival among incident 
hemodialysis patients: The choices for healthy outcomes in caring for ESRD (CHOICE) study. J Am Soc
Nephrol 2005; 16:1449.

Allon, M, Daugirdas, J, Depner, TA, et al. Effect of change in vascular access on patient mortality in 
hemodialysis patients. Am J Kidney Dis 2006; 47:469.



�� Patienterna bPatienterna böör efter utbildning och information r efter utbildning och information 
ffåå tidig anlagd AVtidig anlagd AV--fistel (SNF 2007)fistel (SNF 2007)

�� GuidelineGuideline 3.23.2. . AutogenousAutogenous arteriovenousarteriovenous fistulaefistulae
shouldshould be be preferredpreferred over AV over AV graftsgrafts and AV and AV 
graftsgrafts shouldshould be be preferredpreferred over over catheterscatheters
((EvidenceEvidence levellevel III). (EBPG 2007)III). (EBPG 2007)



””HDF, det HDF, det äär ju bara kosmetik r ju bara kosmetik …”…”

… en del värden som ser lite bättre ut, vad har det för betydelse – egentligen?

Tjaa, Jennifer Lopez före och efter lite kosmetik kanske säger oss något?



CONTRAST, CONTRAST, post post hochoc analysanalys
HazardHazard RatioRatio, mortalitet (Cox, mortalitet (Cox--analys)analys)

0 0,2 0,4 0,6 0,8 1 1,2

1
HDF>21,95 L/beh.

HD low flux (synthetic)

Referens, n=356

Adjusted for determinants of mortality, i.e. age, gender, previous vascular disease, 
diabetes, previous transplantation, spKt/V, baseline eGFR, baseline albumin, 
baseline creatinin, baseline haematocrit, use of alpha- and betablockers, 
calciumantagonists and angiotensin converting inhibitors at baseline, and for 
center differences.

p=0,015

n=358

Grootemann M. P. C.  et al. J Am Soc Nephrol 23: 2012. doi: 10.1681/ASN.2011121140



KvalitetsuppfKvalitetsuppfööljning, ljning, 
Njurmedicinska kliniken, USNjurmedicinska kliniken, US

Subvolym (L/behandling) medelvärde samt 1:a resp. 3:e kvartilerna
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CONTRAST vs CONTRAST vs TurkishTurkish HDF HDF studystudy

>17.4 L 

46% (p=0.02)

71% (p=0.003)

Cox-analys

> 20.3L                > 20.3L                

43% (p<0.016)43% (p<0.016)

59 % (p=0.06)59 % (p=0.06)

High High dosedose group:  group:  

RR: RR: allall--causecause mortalitymortality

RR: CV RR: CV mortalitymortality

17.2 L 17.2 L 19.1 L19.1 Lachievedachieved convectionconvection volumevolume

>15 L >15 L 24 L24 Ltargettarget convectionconvection volumevolume

23 23 monthsmonths3.03 yrs3.03 yrstime in time in studystudy

56.5 yrs56.5 yrs

35 %35 %

64 yrs64 yrs

24 %24 %

44 %44 %

2.9 yrs2.9 yrs

patients patients –– ageage
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CVD                                         CVD                                         

vintagevintage

HDF, HDF, postdilutionpostdilutionHDF, HDF, postdilutionpostdilutionintervention intervention therapytherapy

highhigh--fluxflux HDHDlowlow--fluxflux HDHDcontrolcontrol therapytherapy

Turkish

(n=782)

Jan 2007-March 2010

CONTRAST

(n=715)

June 2004-Dec 2010

Gambro Research and Development (modifierad bild)



RCTsRCTs comparingcomparing HDF and HDHDF and HD

Feb 2013Feb 2013OctOct 20112011MarchMarch 20102010Dec 2010Dec 2010endend of of studystudy

survivalsurvivalnumerousnumerousnumerousnumeroussecsec endpointsendpoints
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ACM +  CV ACM +  CV 
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postdilpostdil HDF HDF 
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postdilpostdil HDF HDF 

19.1 L19.1 L
interventionintervention

highhigh--fluxflux HDHDhighhigh--fluxflux HD HD 

(94%)(94%)
highhigh--fluxflux HDHDlowlow--fluxflux HDHDcontrolcontrol therapytherapy

FrenchESHOLTurkishCONTRAST

Gambro Research and Development



Om vi vidhåller de attityder och
uppfattningar vi hittills haft och 
fortsätter att göra det vi hittills 
gjort,
måste vi förvänta oss att även 
fortsättningsvis få de resultat vi 
hittills fått. 

(Paul Batalden
Professor, pediatrik)



�� http://www.uptodate.com/contents/alternativehttp://www.uptodate.com/contents/alternative--renalrenal--
replacementreplacement--therapiestherapies--inin--endend--stagestage--renalrenal--
disease?source=see_link#H20disease?source=see_link#H20

�� A 2007 A 2007 systematicsystematic reviewreview pooledpooled resultsresults from from sixsix
prospectiveprospective crosscross--overover studies studies evaluatingevaluating the the effecteffect of of 
HF/HDF/HF/HDF/acetateacetate--freefree biofiltrationbiofiltration (AFB) on (AFB) on survivalsurvival
as as comparedcompared with HD [with HD [7979]. Overall, no ]. Overall, no significantsignificant
differencedifference waswas foundfound, , althoughalthough fourfour of the of the sixsix studies studies 
hadhad no no deathsdeaths in in eithereither group. An group. An additionaladditional studystudy, , 
whichwhich suggestedsuggested increasedincreased mortalitymortality with with convectiveconvective
therapytherapy waswas excludedexcluded duedue to to excessiveexcessive heterogeneityheterogeneity. . 



In In conclusionconclusion, , wewe foundfound that a high and pure that a high and pure 

convectionconvection techniquetechnique, , suchsuch as onas on--line HF, line HF, maymay

improveimprove outcomesoutcomes in in dialysisdialysis patients with patients with 

severesevere comorbiditycomorbidity and/or and/or thosethose proneprone to to 

hypotensionhypotension duringduring dialysisdialysis …… everyevery efforteffort

shouldshould be be mademade to to improveimprove the the hemodynamichemodynamic

stabilitystability of of dialysisdialysis to to gaingain advantagesadvantages in terms of in terms of 

morbiditymorbidity and and mortalitymortality. . 

Santoro et al. The Effect of On-line High-flux Hemofiltration Versus Low-flux Hemodialysis on 
Mortality in Chronic Kidney Failure: A Small Randomized Controlled Trial. AJKD 52(3);507-518, 2008



Retrospektiv, multicenterstudie; n = 233 pat.

Influence of Online Hemodiafiltration on Hemoglobin Level, ESA-Dosage and Serum Albumin – A Retrospective, Multicenter Analysis.
In: Progress in Hemodialysis – From Emergent Biotechnology to Clinical Practice. Winkler R. E. et al., (chapter 8) 161 – 174, 2011



Santoro et al. The Effect of On-line High-flux Hemofiltration Versus Low-flux Hemodialysis on 
Mortality in Chronic Kidney Failure: A Small Randomized Controlled Trial. AJKD 52(3);507-518, 2008

n = 64


