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Epwrtnon 1

2TIC evoeiceic On-line aipodiadinfnonc (OLHDF) trepiAaupBavovral:

a) AoBeveic alyoduvauikd aoTtabeic, pe uPnAo Kapdlayyelako KivOuvo.
B) E€¢conuaopuévn veupoTtrddeia ue oUVOPOUO AVIOUXWY AKPWV.
V) Mikpbowpol aoBeveic, TTou atraitouv xapnAr d66on kabaponc.

0) Ta a kai B ival cwoTa.
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Epwrnon 2

ATTapQiTNTEC TTPOUTTOBECEIC YIA VA ETTITUXOUUE KAQOIKN aIokaB8apon uwnAng

a1rodoong (puBpog kaBapang oupiag >210 mi/min) eivai:

a) KoA @iAtpou 2600 ml/min kair Kuf = 10-20 ml/wpa/mmHg.
B) QB 2350 ml/min kai QD 2500 ml/min.

V) AiGAupa dITTavOpaKIKWV.

0) OAa ta TTapatravw.
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Epwrnon 3

21NV On-line aiyodiadindnon (OLHDF) ioxuouv Ta £ENG:

a) To uypO avattAnPwWaoNnG Xopnyeital ECWYEVWG, UE TN MOPPI) TTPOTTAPACKEUAOUEVWV

OIOAUMATWY 0 OAKOUC.

B) Aev atraiteital diIGAupa alpokabapong.

Y) To uypo avatmmrAipwong JTTopEi va xopnynOei trpiv (pre-dilution) ri/kar peta (post-dilution) 1o
QIATPO aluokabaponc.

0) O d6ykog avarrAjpwong otn pre-dilution OLHDF gival nikpdtepog atrod ekeivov TnG post-
dilution OLHDF.
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Epwrtnon 4

KaAUTEQQ ATTOTEAECUATA OTNV KABAOGN GWOo@OPOU ETTITUYXAVOUUE UE:

a) AlaAgiTtouca aipokaBapaon uPwnAng dIATTEPATOTNTAC
B) AlaAcitrouca post-dilution OLHDF

V) AlaAgitrouca pre-dilution OLHDF
0) NuxTepiv aipokabapon
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Awpokadapon

s ME£B0d0C ECLWOWNATIKAG ATTONAKPUVONG
AXPNOTWV TTPOIOVTWY TOU PETABOAICHOU
(oupalpIkES TOEIVECG) Kal TTAEOVALOVTOG
UdATOC ATTO TO QiA, O€ KATACOTACEIG
VEQPPIKNG QVETTAPKEIQG.

s ATtroteAei TNV emmkpaTéoTEPN HEBODO

VEQPIKNC UTTOKATAOTOONG, aKOAOUBoUlEVN

aT1rO TNV TTEPITOVAIKNA KABapOon Kail TN

METANOOXEUON

Karkar, A. (2013). Advances in hemodialysis techniges. InTech. D0i:10,5772/524444.
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OupaLLKEC TOELVEC

Water-Soluble

1-methyladenosine
1-methylguanosine

1-methylinosine

Asymmetrical dinethylar
oi-keto-d-guanidinovaler]
a-N-acetylarginine
Arab(in)itol
Arginnic acid
Benzylalcohol
f-guanidinopropionic
p-=lipoprotin
Creatine
Creatinine

MW

Middle-Molecules MW

- E i h'
Lﬂw Mn]ecu]ar WEIE Table 2. Potential Impact on Health ot Major Middle Molecules

Protein-Bound MW

Molecule

Potential impact on health

Adiponectin
AGEs
Atrial natriuretic peptide

Unclear; low concentration is likely a reflection of abdominal fat/nutritional status
Inflammatory processes, atherosclerosis progression
Probably beneficial; more a risk marker than a risk factor

B2-microglobulin

Amyloidosis, cardiovascular risk

“CHoleCySToKITTIT

Complement factor D
Cystatin C
Endothelin-1
Interleukin-6
Interleukin-10

k-lg light chain

A-lg light chain

Leptin

Neuropeptide Y
Parathyroid hormone
Pentraxin-3

Prolactin

Resistin

Retinol binding protein
Tumor necrosis factor-a
Visfatin

Dysregulation of appstite

Chromicimfermmation,atherosclerosis progression

Cardiovascular risk

Hypertension, arterial stiffness, endothelial dysfunction

Inflammation, atherosclerosis progression, anemia

Probably beneficial; more a risk marker than a risk factor

Impaired immune defense, nephrotoxicity

Impaired immune defense, nephrotoxicity

Unclear; high concentration is likely a reflection of abdominal fat/nutritional status
Anorexia, vasoconstriction

Osteitis fibrosa, extracsseous calcifications

Endothelial dysfunction

Sexual abnormalities, anemia, endothelial dysfunction, arterial stiffness
Cardiovascular risk, impaired defense against infections

Oxidative stress, atherosclerosis progression

Coagulation disorders, insulin resistance, endothelial dysfunction, wasting
Endothelial damage, inflammation, plaque destabilization

Raharjo, Yanuardi & Zainol Abidin, Muhammad Nidzhom & Ismail, Ahmad & Fahmi, Zakki & Jabar, Saiful & Elma, Muthia & Santoso, Djoko & Haula’, Hamizah &
Habibi, Ahlan. (2022). Dialysis Membranes for Acute Kidney Injury. Membranes. 12. 325. 10.3390/membranes12030325.
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l Low flux CHD
L KAaoIKh
IMokGBapaon (CHD)
l High flux CHD
Alpodinénon (HF)
2UpBaTIKA
AlaAgiTrouca —
AluokaBapo .
AiaAgiTTouca 3 Pon l A'Uo?ﬁgp)encﬂ
AlgokdBapon
Mapartetapévn
AlaAeiTrouoa Expanded
AigokaBapon (SLED l—!emodialysis (HDx)
' MéBodol
| Algokdabapong

' TUVEXAC
AlyokaBapon

Slow Continuous

thrafiltration (SCUF)
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John J. Abel
Leon. Rowntree
B.B. Turner

Thomas Graham
(1805-1869)

¥ Matepag g ouyxpovng x Texvntoc Nedppoc - | % Mpwtn ebappoyry | * Awaxesipion ¥ Xprion nnapivng
&fi}‘uonq Npwtn epapuoyn NG SLaAuong OUPOLULKWVY oTNV KAWVLKF TTpagn
* NOHOC rov Gr:'aham dlaxuonc otnv otov avbpwrto, aoBevwv Ue % Eloaywyn
. (Aﬁul\%ﬁzrl:;g?:;iﬁii) QIOMAaKpUVON 6LdeELCXIC 15min TEXVNTO vscbpé d))\EBLKd)\{
nieong OPGL(bV ano T,O (OM‘IOLV&O" (19'4'3 - rqtatlng IJ-OC):XEUHOLTU)V
% ALdKELON KOAOELS GV altua varavw’v Oktwpplog 1924) artlflaal k|df1ey) x npwm,
KALL KPUGTAALKEV (wwv (Feppavia, ¥ MNpwtn emgniooa awpokdBapon otn
OUGLWV B. Apeptkn (1946)
x Elcaywyn
NULOLATEPATAG
HEUBPAVNG

Gottschalk CW, Fellner SK. History of the science of dialysis. Am J Nephrol. 1997;17(3-4):289%8
doi: 10.1159/000169116.
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KAaown Alpokadbapon
(Conventional Hemodialysis - CHD)

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

A Diffusion

Header

BlOOd B I OOd Tube sheet
from the Qb 250-400ml/min returning Solution
patient | to the outlet
Fibers
Jacket
Solution

inlet

Spent dialysate Qd 400-600ml/min

outflow & . Dialysate inflow

@ Middle-molecular-weight solute © Low-molecular-weight solute
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KAaown Alpokadbapon
(Conventional Hemodialysis - CHD)
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AlGAuua aipokabapong

Nepo

QIPOKABAPONC ZUMTTUKVWHEVO SUPTTUKVWUEVO

O1GdAupa O1dAupa

Ql«ieapong _ \HCOS-

TeAikd di1GAupa

(AvTioTpoon AlgokadBapong

Qopwon)

Electrolyte Dialysate level Dialysate common Normal blood value
range level range

Sodium 135-145 mEq/I 140 mEq/I 135-145 mEq/I
Potassium 0-4 mEq/| 2 mEq/| 3,5-5,5 mEq/l
Calcium ionized | 1,25-1,75 mmol/l | 1,5 mmol/I 1,1-1,4 mmol/I
Magnesium 0,5-1 mEq/I 0,75 mEq/I 1,5-2,5 mEq/I
Chloride 100-115 mEq/I 105 mEq/I 95-105 mEq/I
Bicarbonate 30-40 mEq/I 35 mEq/I 22-28 mEq/I
Non Electrolyte

Dextrose 0-200 mg/dl 100 mg/dl 80-120 mg/dI
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KAaowkn) Alpoka@apon (Conventional Hemodialysis - CHD)
MéeBobdot

MéEBodol
KAQOIKNG
AigokaBapong

XapnAn YynAng
O1ATTEPATOTNTAG O1ATTEPATOTNTAG
(low-flux HD) (high-flux HD)

Texvika XapnAig YynAig
\ ~ armrédoonc (low atmrédoonc (high
efficiency HD) efficiency HD)
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KAaowkny Alpoka@apon (Hemodialysis - HD)
MéeBodot low-flux AtpokaBapong

Low-flux Aiqoka@apon

XapaKTnpIoTIKA

YwnAng amédoong

XaunAng ammrédoong

KOA @iATpou <500 ml/min 2600 ml/min
Qb <350 ml/min 2350 ml/min
Qd <500 ml/min 2500 ml/min
Kuf <10 ml/hr/mmHg 10-20 ml/hr/mmHg
Cl B2-M <10 ml/min 10-20 ml/min
Avaykn yia 6|’d)\upa BEATIOTN ang’)éoon ME ATiapaitnta
OITTAVOPAKIKWV auTa
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KAaowkny Alpoka@apon (Hemodialysis - HD)
AwpokaBapon xapnAnc dwanepatotnrtog (Low-flux HD)

lé S
3 popeEc/efdouada )
3-4 wpec/ouvedpia ~ Low-flux @iATpO
K&Bapon ouoiwyv pikpou MB

% <500 Dalton

10% NG KABapPONG TNG
(PUOIOAOYIKNG VEPPIKNG
Aeitoupyiag (low molecule)

s EVOODIaAUTIKEG ETTITTAOKES
(utTéTOON, KPAUTTEG, adlaBeaia)

s MeTadIaAUTIKEC ETTITTAOKEC
(keaAayia, aduvaia, aicOnua

: AUEnNon ouykéVTpwong

Tayeia UﬁT(}BOM’] oty OUCIWV PJECOU Kal YEYAAoU
IGOPPOTTIA UYPWV, MB o710 aipa
NAEKTPOAUTWYV Kal

OUPQIYIKWY TOGIVWV

Kakn 1ToiotnTa {wnc Kai un
OUMNMOPPWON OTIC ATTAITACEIG TIG
aigokdBapong (augnuévn diapopd
AB2, yn oupttAnpwaon xpovou
ouvedpIag)

AY=H>H NOZHPOTHTAZ KAl ONHTOTHTAZ
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KAaowkny Alpoka@apon (Hemodialysis - HD)
MéEBodotl KAaotkng AtpokaBoapong

18 ?“dn'g?s%
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MéEBodol
KAQOIKNG
AigokaBapong

Eiéqg S

Texvika XapnAig YynAig
APAKTNPIOTIKA l atrodoong (low atmrédoonc (high

efficiency HD) | efficiency HD)
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KAaown Atpoka®apon (Hemodialysis - HD)
ApokaBapon vPnAnc dranepatotnrag (High-flux HD)
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s High-flux peuBpavec Filtration Backfiltration
s Kuf >20 ml/hr/mmHg
% KoA >600 ml/min

N

Dialysate

s Cl B2-M >20 mi/min Mampraisy
s ATTOuakpuvon MIKpou Kal upeocou MB Blood
ouUCIWV Pe
< ATapaitntn  n  XpNon  pNXavnuarog
aigokaBapong ME eEAEYXOMEVN
uTTEPOINBNON
s Xprion uTTEPKOBapoU  vepoU Kal Poo

OUMNTTUKVWHEVWY OIOAUMATWY €AEUBEPWV
TOCIVWV Kal BakTnpiwyv, €101 WOTE VA
ATTOPEUYETAlI N €i0000C TOUG OTO dAiua,
gecaltioc TG aug¢nuévng TmlavoTnTag
avTioTpoPng dINBNoNG oTa QIATpa autd
(backfiltration)

Blood ———»
<4—— Dialysate
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KAaowkny Alpoka@apon (Hemodialysis - HD)
MéeBobot KAaowknc AlpokaBapong

XapnAng atmodoong YwnAng atmodoong
KOA @iATpou <500 ml/min 2600 ml/min 2600 ml/min
Qb <350 ml/min 2350 ml/min >350 ml/min
Qd <500 ml/min 2500 ml/min 2500 ml/min
Kuf <10 ml/hr/mmHg 10-20 ml/hr/mmHg >20  ml/hr/mmHg
Cl B2-M <10 ml/min 10-20 ml/min >20 ml/min
Avaykn yia 6|’a)\upa BEATIOTN omgéoon ME AmrapaimTa AmrapaimTa
OITTAVOPAKIKWYV auTta
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KAaowkny Alpoka@apon (Hemodialysis - HD)
Low-flux HD vs High-flux HD

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

* Mn oTaTIoTIKG onuavTiki dla@opd oTnv €mIRiwon Twv acBevwy
* Meliwpévog Kivouvog BavaTou atrd KapdIaka aiTia, ayyelakda
' EYKEPAAIKA £TTEI0OBIO KAl AoIpwEelg aTnv high-flux AMK

* 2NUAVTIKA MIKPOTEPN Kapdiayyelakr BvnoiyoTnTa uetd amo 3,7
€1 AMK e high-flux

opou <4 gr/dl ka1 o€ dlapNTIKOUG

L ' » KaAutepn emBiwon pe high-flux AMK o€ aoBeveig ue a)\Bouuiv\

‘ . * MIKpOTEPOG 0 CUVOAIKOG Kal 0 KapdlayyEIakog Kivouvog BavaTou
otnv high-flux AMK, kupiwg o€ acBeveic >5 xpdvia Bepartreia

Sanchez-Alvarez, E., Rodriguez-Garcia, M., Locatelli, F., Zoccali, C., Martin-Malo, A, ... Floege, J. (2020).
Survival with low- and high-flux dialysis. Clinical Kidney Journal, 14(8), 1915-1923.
doi:10.1093/ckj/sfaa233
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AwpodindOnon (Hemofiltration - HF)

“ AIMOAIHOH2H: Hemofiltration Hemodialysis
Bagoiletal oto @aivouevo tng dinénong.

MAGOpa Ki SIGAUPEVEC OE QUTO TOEIVEC blood blood filtrate blood blood  dialysate
OUMMETAQEPOVTAIl HECW MIOG NUIBIATTEPATAG ’ hmz;c ﬂ ’ dialysate

negative
hydrostatic
pressure

uepBpPavng pe peyaioug mopoug (high-flux) kai it filtrate | pessue

atropakpuvovTal atrd 1o aipa. Me tn yéEBodo auTn

QTTOMOKEUVOVTAI JEOOU HOPIakoU BApouc Toiveg

' semipermeable U
() semipermeable membrane semipereable
\ blood membrane blood membrane

semipermeable
- convection diffusion
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Awpodindnon (Hemofiltration - HF)

s H diatnpnon NG €vdayyYEIAKAG 1I00PPOTTIAG YiveTal

— O , , , :
substitution fluid ME TNV  TOUTOXPOVN  €yXuon uypou (uypod
EOMERERR utTokataoTaong-substitution fluid) atreuBeiag oTo
“”' ; _‘_—_ I" vers aipa Tou aoBevoug, yia avTIKATAOTAOT TOU PJEYAAoU
%’ e N Oykou Tou dInBnuévou  TIAGOpOTOC  (OYKOC
UF g = ouvaTaywyng-convection volume)
_f@ ,n" % YI'PO YINOKATAZTAZHXZ
‘=“=~- % 2TeipO0  MIKpOBiwv, Mn  TTUPETOYOVO KAl
. i EAEUBEPO TOCIVWOV
Sterio, nonpyrogenic % [llapoépola cuoTaon Ye auTr) Tou TTAGOUATOG

substitution fluid
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Awpodindnon (Hemofiltration - HF)

X/

s MEBodOC peTd - apaiwong (post-dilution)

R

% To UypO UTTOKATACTAONG EYXUETAI JETA TO QIATPO
SIS, Tonpmas ® % Emtuyxaveral eTapkAg kaBapon pikpou MB ouciwv kai
Postdilution IKAVOTTOINTIKN KABapon yéoou MB ouoiwv

ou | < MpolUTmdeeon 1Qb kar téykog UF
il e Venous

. Chamber s 2uxvo TpoLBAnua o tHct a1rd dlTTooUUTTUKVWON Kal
v

F

0

out onuIoupyia BpouBwv OTO PIATPO
» Patient

Dialyzer

c

X/

% MEBodocg 1Tpo — apaiwong (pre — dilution)

s To uypo uTTOKATACTACNG EYXUETAI TTPIV TO PIATPO

. s ATtraiteital TrepiTrou dITTAACIOG OYKOG UTTOKATAOTATOU O€
redilution

- oxéon ue TnVv post-dilution péBodo
Sterlie, nonpyrogenic

substitution fuid Q@) s BeAtiwon tng amodoong: augnuévog puBuog UF, uwnAog
PUBUOC PO aipaTog, augnon EIPAVEINS JEUPPAVNG QIATPOU
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2UvBUaOHOG AiGAupa
dlaxuong algokdBapaong
(HD) kai kal uypo

OUVATTOYWYAC E e

AlpodladindOnon (Hemodiafiltration - HDF)

@Epdﬂsl’d ngh — flux High Concentration

ONA kai MEUPBPAVEC
XNN Filter Membrane

High Pressure

Low Concentration Low Pressure
\ Dialysis flow Ultrafiltrate
—— S —————
Kd&Bapaon Diffusion Convection

MIKPOU
ATtToudkpuvon (diffusion),
TTEPICOEING METOU Kal
udaTog MEYOAUTEPOU
MB ouoiwv

(convection)
\ \ Nystrom, E. M., & Nei, A. M. (2018). Metabolic Support of the Patient on Continuous Renal Replacement Therapy. Nutrition in Clinical
Practice. doi:10.1002/ncp.10208

Ronco, C., & Cruz, D. (2007). Hemodiafiltration History, Technology, and Clinical Results. Advances in Chronic Kidney Disease, 14(3),
231-243. doi:10.1053/j.ackd.2007.04.002
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AlpodladindOnon (Hemodiafiltration - HDF)

Mé£Bodot AlpodLadtndnone

KAaoikry HDF (1978)

*ETO0IYOI TTAQOTIKOI OAKOI JE UYPO
avattAnpwaong

*2.UVvNOn¢ OykKoG uypwv avatrAnpwong 9
lt/ocuvedpia (3-15 It/cuvedpia)

‘Mnxaviuara HD ue pia extra avrAia Kal Evav
Cuyo vyia Tnv Cuyion Tou uypou avattAnpwaong
[1A€ov e@apuoleTal o€ EAAXIOTEC XWPEC (TT.X.
ITaAia — acetate-free-biofiltration)

On — line HDF (1985)

*To uypoO avatTApPwWaonNg TTAPAYETAI CUVEXWG O€
a@Bovec TTooOTNTEC ATTO TO ETTECEPYATUEVO
VEPO TNG UdPEUONG

*Pre-dilution, post-dilution, mixed-dilution, mid-
dilution HDF

R—

Ronco, C., & Cruz, D. (2007). Hemodiafiltration History, Technology, and Clinical Results. Advances
in Chronic Kidney Disease, 14(3), 231-243. doi:10.1053/j.ackd.2007.04.002
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AlpodladindOnon (Hemodiafiltration - HDF)

On-Line Alpodiadin®non (OLHDF)

B
D\/“é Potable

Substitution Fluid Preparation steps:

water ;
Pre-treatment ————» Reverse osmosis
tap ﬂ water for q standard q ultrapure q non-:t::g;énic*
water dialysis dialysis fluid dialysis fluid sibatifition fiuld
pretreat- mix with iltra- ultra-
; ment + RO concentrates filkration fijtration
Arterial Y
blood line . Acid and Microbiological quality:
Dialysate Bieatbonals - CFU/mI <A0? <107 <10" SAL26
, reparation - EU/m| <0.25 <0.50 <0.03 <0.03
Outlet dialysate S concentrates o
(to drain) Application  basis for dialysis fluid dialysis fluid infusion
> in dialysis: all fluid in low-flux HD in all forms solution in
High-flux ' preparation with synthetic of HD & HDF HDF & HF
dialyzer Inlet dialysate membranes
\—___ J
Substitution

Venous

fluid

blood line Sterilizing ultrafilters

Canaud B, Vienken J, Ash S, Ward RA, Kidney Health Initiative HDF Workgroup. Hemodiafiltration to Address Unmet Medical Needs ESKD Patients. Clinical Journal of the American Society of Nephrology : CJASN. 2018 Sep;13(9):1435-1443. DOI:
10.2215/¢jn.12631117. PMID: 29511057; PMCID: PMC6140578

Ledebo, Ingrid & Blankestijn, Peter. (2010). Haemodiafiltration - Optimal efficiency and safety. NDT plus. 3. 8-16. 10.1093/ndtplus/sfp149.
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AlpodladindOnon (Hemodiafiltration - HDF)

On-Line Alpodiadin®non (OLHDF)

Post-dilution HDF l

High volume post- S

dilution OLHDF
KaAUTEPN
emBiwon

Mode of HDF
Advantages

Postdilution

solution

Disadvantages * Increase hematocrit and TMP

* Increase the risks of clot formation and
protein deposition in dialyzer

* Require relatively high blood flow rate

* Increase membrane stress (potential
albumin leakage)

« Effective in solute clearance & removal

*» Decrease consumption of replacement

| Mixed-dilution HDF |

’ Pre-dilution HDF |

Mixed dilution

* Avoid shortcomings of both predilution
& postdilution modes

Predilution

ecrease hematocrit and TMP

educe the risks of clot formation and
rotein deposition in dialyzer

« Is available in relatively low blood flow
rate

*« Reduce membrane stress

* Reduce solute clearance and removal * Require specific HDF machine with

two infusion pumps

* Increase consumption of replacement
solution

* Require specific blood tubing set

Park HC, Lee YK. Who is the winner, pre-, post-, or mixed-dilution hemodiafiltration? Kidney Res Clin Pract. 2021 Sep;40(3):332-334. doi:

10.23876/j.krcp.21.172. Epub 2021 Sep 7. PMID: 34510854; PMCID: PMC8476302..
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AlpodladindOnon (Hemodiafiltration - HDF)
High volume On-Line Aipoéiadtn®non (OLHDF)

Common setting
Total dialysate flow rate: >500 ml/min
Blood flow rate: 400-500 ml/min
Post-dilution HDF Pre-dilution HDF | | Mixed-dilution HDF | | Mid-dilution HDF High flux membranes (1,6-2,2m?)
Session duration: 4 h/session
AVF, AVG, CVC
Anticoagulation

Post-dilution HDF
Qf: 100 ml/min (>23 I/session)
Qf = 1/3Qb (normal TMP)

Pre-dilution HDF
Qf: 200 ml/min (>50 I/session)
Qf = 1/2Qb (normal TMP)

Mixed-dilution HDF
Qf: 100-200 ml/min (>35 I/session)

Masakane, I. (2005). Selection of Dilutional Method for On-Line HDF, Pre- or Post-Dilution. Blood Purification, 22, 49 - 54.




HELLENIC SOCIETY =5
OF NEPHROLOGY (1)
MEETING & SEMINAR o

AlpodladindOnon (Hemodiafiltration - HDF)
Od£An On-Line AypodiadinOnonc (OLHDF)

Combined with: ;‘(:fg;)"-’
‘l I"BANTAO R
CONGRESS

October 19-22, 2023
Makedonia Palace Hotel THESSALONIKI, GREECE

Efficient detoxification of middle-size and a
broader range of uremic toxins

!

Improved dialysis dose (Kt'V by up to 31%g)

Improving B ,-M-related
amvloidosis

Less oxidative stress
ONLINE Improves Phosphate
HEMODIAFILTRATION removal
Improved endothelial
function Eemoval of AGE

Anemia control ]
(Improves EPO sensitivity) , Removal of pl‘? A
. inflammatory mediators
» Hemodvnamic stability )
# Blood pressure control
> Reduction in incidence of;
Muscular cramps
Arrhyvthmia
Headache and Pruritis
Nausea and vomiting
Post-dialysis fatigue
7 Reduction in mortality

Less inflammation

Karkar, Ayman. (2012). Modalities of hemodialysis: Quality improvement. Saudi journal of kidney diseases and transplantation : an official
publication of the Saudi Center for Organ Transplantation, Saudi Arabia. 23. 1145-61. 10.4103/1319-2442.103553.
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AlpodladindOnon (Hemodiafiltration - HDF)
Ev6a§£tg High Volume On-Line AlpoéiaditnOnonc (OLHDF)

T'svikég evoeileic

Ei101kéc evoeilsic

Hhixio ao0svoic

Kopio avtévoelen epoaproyng

AVENUEVO 1EDOEC aiLATOg
Kpvoocpapivorpio
MovoxAmvikeg youpoamddeieg
Y ynAoc aipatokpitng

[Taudud, EpnpPot, veapn nikia
[ToAvetnc Bepameio VTOKATAGTUOTC

Eriuovo ovpoyika oourrouato.

Aovvauio, 0A0KANPpwoNS 6OVEIPLOS
HD

Koxn ocopuoppwon tov ocbevoic

Apvirogiomon g AMK

Ovpoupikn vevponadeia (G.
AVNIIoLY®OV KATO AKPOV, OL0TOPUYES
VTTVOV)

Ovpakog KvneUog

[Ipoctacio and peldyypwon
OEPLOTOC

Nowrtio — €uetot

Kpdumeg

Kepaiadyia

AloOnua advvapiog Kot KOTWoNC
LETA TN cvvedpia

20y VA VTOTOGIKA ETEIGOdI KOTA TN
OLAPKELD TNG CLVEOPINC

AvEnuévo dracvvedplakd Papog
GOUATOC

Schiffl H. High-volume online haemodiafiltration treatment and outcome of end-stage renal disease patients: more than one mode. Int Urol Nephrol. 2020 Aug;52(8):1501-
1506. doi: 10.1007/s11255-020-02489-9. Epub 2020 Jun 2. PMID: 32488753; PMCID: PMC7378113.
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Evtatikn Alpokadapon

DOOPS:
1t kata 30°
> .

16vnaIuem™ EvTaTikn
T KATA 7% AilpokdBapon

MEBodol
EVTATIKNG
,\AaKpdg SIGPKEING Soh algokaBapong
a

IMoKGBapon (>6 ;
wpec/ouvedpia) e

NuxTepIvi 2.UvToun
L4 Wpeg/ cuvedpid ' >3 IpokaBapaon (In kaBnuepIvn
| > 16vnoipdmTa | popeg/eRdopada center / Home) algokatapaon

-8 wpeg/ouvedpia
£ - TKABapong
UoIwV (MIKpoU Kal
MEoou MB)
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Evtatikn Alpokadapon

Modality Sessions/  Duration/ session  Blood flow  Dialysate flow  Vascular access
week (hours) (mi/mt) (mi/mt)
Day time dialysis
Conventional HD 3 35 300 500 Any
Long day time intermittent HD 3 6-9 300 500 Any
Short daily HD 6-7 16-3 400-500 600-800 Any
Noctumal HD (NHD)
In-center NHD (INHD) 3 8 300- 400 600 Any
NHHD - ‘Daily’ 57 6-10 200 -350 200- 300 Preferably AV fistula/graft

NHHD - ‘Altemate days 3 8 300 500 Preferably AV fistula/graft

Ranganathan, Dwarakanathan & John, George. (2012). Nocturnal hemodialysis. Indian journal of nephrology. 22. 323-32. 10.4103/0971-4065.103905.
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Evtatikn Alpokadapon
Nuyxtepivi Alpokadapon

CHD NHD
Sodium (mEg/L) 135-140 140
Potassium (mEg/L) 1.5-3 2-3
Calcium (mg/dl) 5-6 6-7
Bicarbonate (mEqg/L) 35-40 28-32
Phosphate - Supplement (Fleet Enema) is
usually required for NHD 5-7 nights/

week. Add 5 ml into the dialysate
concentrate and titrate up depending
on phosphate levels

Supplement of Phosphate: Fleet enema® C. B. Fleet: Each 118 mL contains

sodium phosphate monobasic 19g and sodium phosphate dibasic 7g; each
mL contains 1.86 mg/dl of phosphate and 4 meqg/! of sodium

Ranganathan, Dwarakanathan & John, George. (2012). Nocturnal hemodialysis. Indian journal of nephrology. 22. 323-32. 10.4103/0971-4065.103905.
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Evtatikn Alpokadapon
Nuyxtepivn Alpokadapon
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Opéin Kivovvou
BeAtioon kopdiaknig popporoyiag AvEnuévn €kbeon 610 TPOPAEYUOVDOES TEPBAAAOV TOV SIOADLLATOC
Mewover to kapdiakd strain AnOAE TOV VOATOOOAVTAOV Priapvev
Meimon dracvvedplaxkng avénong BE Tayelo andAelo TG VTOAEMOUEVNG VEPPIKNG ALTOVPYIOG
Meiwon All / meploptoldC avTILTEPTAGIKTG AYMYNG Y ynAotepo k0ot0G Bepameiog

Meilwon vTepe®oPOTOinG / TEPLOPIGUEVT] OVAYKT GE POGPOPOOEGUEVTIKA | Meyaddtepn 0éopevon achevoig
EAdTT0GT TV DTOTAGIKOV ENEIGOOIWV GT OIAPKELN TN GLVEDIPLNG
Amopuyn Tov PLEYAAOV dOGLVEIPLAKOV STOAEILLOTOG

Meimon g vepvddTOoNg

BeAtioon vviknc dnvolog

BeAtimon vevpondBerog

AmelevBépmon g dlotog
BeAtioon 0péyng
KoaAbvtepn éxPoaon eykvoposivng

Marshall, M. R. (2018). Intensive hemodialysis—keeping the faith. Kidney International, 93(1), 10-12. doi:10.1016/j.kint.2017.09.01
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MéeBodot alpokadaponc
KOlL LTTOMAKPUVON OUPOLULKWY TOEWVWV
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Siiall Molbcules o H aiyokdBapon €xel BeATiwoel TRV €mBiwon Kal TNV

Urea (60 De) o <500 Da TTo16TNTa (WS TWV 0oBevwy ye ESRD
Phosphate (96 Da) ° s Baolkd¢ oOTOXOC va OMOIACEl PE TN OTTEIPAPATIKN
PTH (9,500 Da) 0 § AeIToupyia Tou ve@pou (OpIo0 OTTEIPAPATIKAG dINONoNG
B2 icrodobuln(i240e) @ g, 58 kDa) oTnv aTTouAKPUVON OUPAIMIKWY TOCIVWV TTOU

. o gubuvovTal yia augnuévn voonpotnta Kail Bvntotnta
R ¢ e S > Low-flux pepPpdaveg: epappoyy o€ LF-CHD  ka
Myoglobin (17 kDa) @ | 5000a-<25kDa atropakpUvouv pIkpoU MB ouoiec (<500 Da), péow
ﬁ;%}g/\ 7777777777777777777 Kappa free-light-chains (23 kDa) @ o][ey'(Le) ne

' Complement factor D (24 kD&) @) » High-flux peuBpdveg: epapuoyry oe HF-CHD, HF,
T ° OLHDF, atropakpuvouv oucieg péoou MB (500-25000
Da m.x. B-2 M, Aemrtivn) péow dINBNoNG, KAAUTEPN
| ® Aipha 1 macrogiobuiin (33 kba) (@ Large ikl oiscuies Kdeapqn o€ post-dilution _OLHDF >23It/ouv56pig
: YKL40 (40 kDa) ' 25 kDa- 45 kDa (B?g)ijp:ﬁ;;nm n Qb=350ml/min kar 10 UTTEPKABAPO
% La"‘bdaf’“‘"gh“"a"‘s“sk"a)‘ % H avdykn yia kaAUTtepn kaBapon PeyaAUTepwy PECOU
Albumin (67 kDa) O‘Essemial — U MB ouciwv, 0driynoe otov oxediaoud Twv high cut off
(HCO), kabw¢ kai Twv middle cut off (MCO)

MEMBpPaAvVWY, Yyia MIKPOTEPN aATTWAEId  aABoupivng.
Epappolovral oe HDX.

Ana Garcia-Prieto, José Carlos de la Flor, Elisabet Coll, Elena Iglesias, Javier Reque, Francisco Valga, Expanded hemodialysis: what’s up, Doc?, Clinical
Kidney Journal, Volume 16, Issue 7, July 2023, Pages 1071-1080, https://doi.org/10.1093/ckj/sfad033
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Expanded Hemodialysis (HDx)

*K=0QfxS
Qf: puBubS UTTEPDINOBNONG
S: ouvreAeoTng 0IBNoNG ouaiag
» Auénuévn kaBapon péoou Kal peydAou MB diaAupévwy ouoiwy, Adyw TnG dIaToUAS Twv TTOpwV (S)
* Augnuévn kabapon Pikpou-pécou MB (-2 M) kail peyaAlou-péoou MB (K- kai A- eAa@pES GAuool)
* ATTopakpuvaon GAEYHOVWOWY KUTOKIVWYV (IL-6)
» Agv atropakpuveTtal N aABouyivn

* 27NV KAIVIKN TTPAKTIKA &€V avTIKaBioTouv TIG HF peuBpaveg, aAAG TIG CUUTTANPWYVOUV

1.0
VWG oo i BN * R . e FICNSR e g S
- HCO i [MCO
[HF]
D.6
D.4
Albumin
(68 kDa)
.24 B,m
MWCO (12kDa)
5.0 E 1 |

feAeyyxou UK "~ 100 1000 10000 10000
Log molecular weight (Da)

Said N, Lau WJ, Ho Y-C, Lim SK, Zainol Abidin MN, Ismail AF. A Review of Commercial Developments and Recent Laboratory Research of Dialyzers and
Membranes for Hemodialysis Application. Membranes. 2021; 11(10):767. https://doi.org/10.3390/membranes11100767
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ACMTQ Causes -
Tyyes CH A

% No blood How Medications Urine drainage
to kidneys tubes blocked

Chronic “ ¢ \| ]

mlure

ngh blood Diabetes Medications
pressure

(realmenls

®O

Weakness Decreased Swelling Back pain Loss appetite
urine output

PREVENTION

Hemodialysis Peritoneal dialysis

https:/iwww.wockhardthospitals.com/articles/kidney-treatment/difference-between-acute-kidney-failure-and-chronic-kidney-failure/
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Renal replacement

Life-threatening indications Hyperkalemia
Acidemia

Pulmonary edema

Uremic complications

Solute control

Fluid removal

Regulation of acid-base and electrolyte status

Renal support

Nutrition

Fluid removal in congestive heart failure
Cytokine manipulation in sepsis

Cancer chemotherapy

Treatment of respiratory acidosis ARDS
Fluid management in multiorgan failure

Mehta, Ravindra. (2001). Indications for Dialysis in the ICU: Renal Replacement vs. Renal Support. Blood purification. 19. 227-32. 10.1159/000046946.
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AwpokaBapon otnv Oéeia Neppikn AvenapKela
AAyOpLOpOC OEPATTEVTIKAC MPOCGEYYLONG

Renal Failure requiring renal replacement therapy

¥

Uni-orgfn failure Multi-organ failure
Inte rmittent Hemodynamically Hemodynamically
hemodialysis stable unstable
Main problems: Main problems: CRRT

biochemical/uremia fluid overload or cytoklnes

}

Intermittent Hemodialysis  mjgim C SLED CRRT

Intolerance -’

Lin, L., Chen, Y., Fang, J., & Yang, C. (2013). Renal Replacement Therapy in Acute Kidney Injury.
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AwpokaBapon otnv Oéeia Neppikn AvenapKela
MéEBodotL NepplkA¢ YITOKOTAOTOONC

MODE OF
RRT

Mechanism of
solute removal

Duration

Dialysate flow
rate

Blood flow rate

Hemodynamic
stability

Efficiency
Cost
Anticoagulation

Patient clinical

IHD

Intermittent solute
removal by
diffusion (rapid)

3-4hrs/day

>/= 500 ml/min

> 200 ml/min

Poor

High
Low
Not needed

In ambulatory CRF

CRRT

Continuous removal (24hr ultrafiltration)
of small to middle molecules diffusion,
convection or both.

24hrs/day

17-34 ml/min

< 200 ml/min

Good

Low - Moderate
High

Important

SLEDD

Slow/sustained low efficiency daily
dialysis of small to middle solute
molecules by diffusion

6-12hrs/day

300 ml/min

200 ml/min

Fair - Good

Moderate
High

Usually not needed

Unstable and non-ambulatory critically ill
patients, hyperkalemia, uremia, sepsis

conditions patients,

hyperkalemia

Critically ill patients
used in

Hypotensive

Complications .
episodes

Hypotensive episodes Air embolism, hypothermia

TABLE 1: Comparison between different modes of RRT

RRT - Renal Replacement Therapy, IHD - Intermittent Hemodialysis, CRRT - Continuous Renal Replacement Therapy, SLEDD -
Sustained Low Efficiency Daily Dialysis, CRF - Chronic Renal Failure

Fathima, N., Kashif, T., Janapala, R.N., Jayaraj, J.S., & Qaseem, A. (2019). Single-best Choice
Between Intermittent Versus Continuous Renal Replacement Therapy: A Review. Cureus, 11.
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Hanafusa, N. (2015). Application of Continuous Renal Replacement Therapy: What Should We Consider Based on Existing Evidence? Blood Purification, 40, 312 - 319.

https://clinicalgate.com/continuous-renal-replacement-therapy/

ARDS, AKl, CHF, MOF

Winpe - © ‘
T T z U IJ‘T[E p (040] ua'[lKa
Specific
Therapy Definition Use Techniques
Ultrafiltration Plasma water removal, usually <5 L/d Fluid overload SCUF
High delivery in CRF CWUF
AKI IUF
CHF
Hemadialysis Diffusion-based process using dialysate and Azotemia CVWHD
semipermeable membrans Acid-base disturbance IHD
Electrolyte balance SLED
Volume control
Hemafiltration Convection-based process using plasma water exchange Azotemia CVWH
methods across semipermeable membrana Acid-base disturbance |H
Electrolyte balance
Volume control
Cytokine removal
ARDS, AKl, CHF, MOF
Hemadiafiltration Combining diffusion and convection (10-L exchanges) for Azotemia CVWHDF
small and middle molecular loss Volume control IHDF
Cytokine remaoval
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Epwrtnon 1

2TIC evoeiceic On-line aipodiadinfnonc (OLHDF) trepiAaupBavovral:

a) AoBeveic alyoduvauikd aoTtabeic, pe uPnAo Kapdlayyelako KivOuvo.
B) E€¢conuaopuévn veupoTtrddeia ue oUVOPOUO AVIOUXWY AKPWV.
V) Mikpbowpol aoBeveic, TTou atraitouv xapnAr d66on kabaponc.

0) Ta a kai B ival cwoTa.
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Epwrtnon 1

2TIC evoeiceic On-line aipodiadinfnonc (OLHDF) trepiAaupBavovral:

a) AoBeveic alyoduvauikd aoTtabeic, pe uPnAo Kapdlayyelako KivOuvo.
B) E€¢conuaopuévn veupoTtrddeia ue oUVOPOUO AVIOUXWY AKPWV.
V) Mikpbowpol aoBeveic, TTou atraitouv xapnAr d66on kabaponc.

0) Ta a ka1 B gival cwWoTd.
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Epwrnon 2

ATTapQiTNTEC TTPOUTTOBECEIC YIA VA ETTITUXOUUE KAQOIKN aIokaB8apon uwnAng

a1rodoong (puBpog kaBapang oupiag >210 mi/min) eivai:

a) KoA @iAtpou 2600 ml/min kair Kuf = 10-20 ml/wpa/mmHg.
B) QB 2350 ml/min kai QD 2500 ml/min.

V) AiGAupa dITTavOpaKIKWV.

0) OAa ta TTapatravw.
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Epwrnon 2

ATTapQiTNTEC TTPOUTTOBECEIC YIA VA ETTITUXOUUE KAQOIKN aIokaB8apon uwnAng

a1rodoong (puBpog kaBapang oupiag >210 mi/min) eivai:

a) KoA @iAtpou 2600 ml/min kair Kuf = 10-20 ml/wpa/mmHg.
B) QB 2350 ml/min kai QD 2500 ml/min.

V) AiGAupa dITTavOpaKIKWV.

0) OAa Ta TTapaTTAVW.
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Epwrnon 3

21NV On-line aiyodiadindnon (OLHDF) ioxuouv Ta £ENG:

a) To uypO avattAnPwWaoNnG Xopnyeital ECWYEVWG, UE TN MOPPI) TTPOTTAPACKEUAOUEVWV

OIOAUMATWY 0 OAKOUC.

B) Aev atraiteital diIGAupa alpokabapong.

Y) To uyp6 avatmrAipwong ptropei va xopnynOei mrpiv (pre-dilution) A/kal peta (post-
dilution) To @iATpo aIgoKGBaPONG.

0) O d6ykog avarrAjpwong otn pre-dilution OLHDF gival nikpdtepog atrod ekeivov TnG post-
dilution OLHDF.
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Epwrtnon 4

KaAUTEQQ ATTOTEAECUATA OTNV KABAOGN GWOo@OPOU ETTITUYXAVOUUE UE:

a) AlaAgiTtouca aipokaBapaon uPwnAng dIATTEPATOTNTAC
B) AlaAcitrouca post-dilution OLHDF

V) AlaAgitrouca pre-dilution OLHDF
0) NuxTepiv aipokabapon
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Epwrtnon 4

KaAUTEQQ ATTOTEAECUATA OTNV KABAOGN GWOo@OPOU ETTITUYXAVOUUE UE:

a) AlaAgiTtouca aipokaBapaon uPwnAng dIATTEPATOTNTAC
B) AlaAcitrouca post-dilution OLHDF

V) AlaAgitrouca pre-dilution OLHDF
0) NuxTepiviy aipokadapon




