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Closed (Balance Chamber) System



Presenter
Presentation Notes
Modern instruments now have UF control systems that enable a desired UF rate or fluid loss to be set and achieved.
Currently there are 2 different types of UF control systems: an ‘open’ or sensor system, and ‘closed’ or a balance chamber system.
In an open system, sensors monitor flow rates and adjust the flow to achieve the desired UF.  The nature of the sensors vary between manufacturers. 
In a closed system, there is continuous flow of dialysate using a dual 2 chamber balanced-flow controller and a separate UF pump. The balanced-flow control chambers ensure that the same volume of dialysate leaves the dialyzer as entered it. In addition to this balanced volume of dialysate, the required UF volume is removed with much greater control by the small UF pump. 
This ends our discussion on UF control systems.


Extracorporeal Solute Removal

Diffusion

Metabolism

Convection

& Filtration Adsorption



Xapaktnplotika Meuppavwv

)
1.  YAwo
2. Erudavela
3. Amnooteipwon
4.  'Oykog mAnpwong
5.  Naxog peuPpavng
6. Kaboapon ovowwv a) pikpou M.B. (ouplia, kpeativivn, pwodoplkd)

B) u€ocouv M.B. (B12, B2-uikpoodalpivn)
7.  XZuvteAeotnc Stafatotntac TG HepHPPAVNC YLOL CUYKEKPLUEVN ouoia
(Sieving Coefficient — Sc)-e€aptdtal amo toug TOPOUC TNG HEUBPAVNG

[l ovoiec pikpol M.B. gival ioog mpoc tnv povada acxeto armno to ei60¢ TG
MEUBPAVNG
8. 2uvteAeotic umepdbuibnong (Ultrafiltration Coefficient — UFC. o¢
ml/h/mmHg)




9 A
% DIAPES® PEPA® o>
> ANG9® ANGIST Fresenius Polysulfone® =
’ Polyamix‘m PAN (@] -
‘-." Toraysulfone™ Arylane® =) %
T u-Polys{glfone PMMA o
CT ,ﬁ:".. Rexeed 5y <
o DIAPES® < =
B % PEPA® Fresenius Polysulfone o A
=3 R EvVAL® a-Polysulfone L I_
E @ i ® E O
£ O AN69” AN69ST Arylane = =
£ § | Cellulose diacetate ", ~PMMA g ® L £ <
& 5 | Cellulose triacetate **, Polyamix® Toraysulfone S E foa)
: 3| |2
* od
1.. *‘t" é
4‘.“. -‘.. . >
Tar *r- : ~ N
", % Diapes O
e Hem%phan *, Polyamix® e -
3 g, SMC _ "*._ Fresenius polysulfone™ T (aa)
2 % ., Cellulose diacetate ™., -Polysulfone £
83 *%, Cellulose triacetate "o, o E
= 3 .,  Excebrane® '*..' S £
= | Cuprophan® ., PEG-RC o, 5
SCE v
Cuprammonium rayon "-.,* ‘o,
- ‘.r-

Fig. 1. Membranes suitable for haemodiafiltration classified according to their chemi-
cal composition and hydraulic permeability. UFC = Ultrafiltration coefficient.
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Presenter
Presentation Notes
Everything you have learned so far needs to be brought together so that the user can assess dialyzer performance.
Membranes can be characterized according to their hydraulic permeability, which may also be linked with the size of molecule that they will allow to cross.
This scale shows the molecular size of typical solutes ranging from creatinine amongst the small molecules (on the left end) to albumin, a large protein (on the right end). The units are in Angstroms.
Membrane pores are not absolutely uniform; a membrane will have a mean or average pore size and also a defined maximum pore size.
Hydraulic permeability really defines the permeability of the membrane to water but it gives an indication of overall permeability as well.
A low hydraulic permeability membrane has a low mean pore size and a low maximum pore size not exceeding 25 Angstroms. This prevents the passage of solutes larger than 5000 Daltons. As noted on the illustration in blue, you can see that a low permeability membrane has a mean pore size of 13 Angstroms and a maximum size of about 24 Angstroms.  A high permeability membrane (as noted in purple, has a mean pore size of 29 Angstroms and a maximum pore size of around 50. This type of membrane will allow the passage of large molecules, notably beta 2 microglobulin, which has a molecular weight of 11800 Daltons.
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Low flux AlpokaBapon

o Khaooiky AMK ue @idtpa younAng olomepatoTnTog
(Otdyvon)
e XaunAoL KOGTOLC

 H pOnvotepn Oepaneia mov vadpyel onuepo

Qb =280-320 ml/min

3-=500-700 ml/
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High flux AtpokaBoapon

e Khaooiky AMK pe @iAtpa vynAng oomepaToOTNTOS
(Otdyvon)

* YynAotepov KOGTOVC

e KoaAvtepn kabapon (MMB ovciwmv)

Qb = 300-350 ml/min

3-=500-700 ml/
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AlpodLadinbnon
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On line AwpodadinBnon

e Beltimon ¢ arpootaomdnong

e XPNGUOTOLEL TNV O1dYVOT KO TNV «GUVLETOPOPA

e Amartel YNANG TOLOTNTOC EMEEEPYAGUEVO VEPO

e ECelotkevuévao unyovnuoto

e Eu0wéc ypappég(@htpdkia)-Y ynAeg avtiles aipatog
e AxOUO LYNAOTEPO KOGTOC

e Axouo koaAvtepn kdBapon (MMB ovclamv)

R=50-60L/N oy - 300420 mimin | R=20-25L/1




Patients surviving, percent

MeAetec emtBiwonc — HEMO study

100 =

High flux

Low flux

Months of follow-up

Eknoyan G et al.Effect of dialysis dose and membrane flux in
maintenance Hemodialysis. N Engl J Med 2002;347:2010
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Merétec emPioonc-MPO

Patients with serum albumin = 4 g/dL (P = 0.032)

Survival probability of patients

0.2
0.1
- — High-flux membrane
coq s Low-flux membrana
| | | | | | I |
1] 12 24 36 48 60 T2 B4
Month
Mo. at risk
High-flux 250 212 173 134 85 44 26 T
Low-flux 243 202 152 M7 67 41 15 3

Locatelli F et al. Effect of membrane permeability on survival of
Hemodialysis patients. ] Am Soc Nephrol 20: 645-654, 2009
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Merétec emPioonc-MPO

Diabetic patients (P = 0.039)

0.1
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High-flux membrane
—————————— Low-flux membrane
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55 46 27 14 7 3

40 29 19 1 3 0

Locatelli F et al. Effect of membrane permeability on survival of
Hemodialysis patients} J Am Soc Nephrol 20: 645-654, 2009




Merétec emPioonc
DOPPS study

Mortality risk for patients receiving hemodiafiltration vs hemodialysis:European results from the DOPPS.
B.Canaud et al. Kidney International 2006 (69) 2087-2093.
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A role of large middle molecules is supported by the outcome
benefit of HDF seen in RCTs

Pooled data analysis of mortality using four RCTs comparing post-dilution HDF to HD

HD HDF
Mortality Hazard Ratio (95%Cl)
Cause Events/  Events/ for HDF vs HD
100PY 100PY

All-cause 12.1 10.4 0.86 (0.75;0.99) Greater effect in

older patients, age
. >65y
Cardiovascular
di 4.8 3.7 0.77 (0.61;0.97) [p=0.03 for CV mortality]
isease
Infections 2.3 2.1 No significant difference
Sudden death 1.6 1.6 No significant difference

Including data from CONTRAST, Turkish HDF, ESHOL, and French HDF studies
Cl = confidence intervall; PY = person-years

Peters et al., Nephrol Dial Transplant 2016;31:978-84




Nephrol Dial Transplant (2007) 22 [Suppl 2]: ii5-i21

doi:10.1093/ndt/gfm022 N D '

Nephrology Dialysis Transplantation

EBPG guideline on dialysis strategies

2. Flux and convection

Guideline 2.1

The wuse of synthetic high-flux membranes should
be considered to delay long-term complications
of haemodialysis therapy. Specific indications include;

(1) To reduce dialysis-related amyloidosis (111)

(11) To improve control of hyperphosphataemia (II)
(i11) To reduce the increased cardiovascular risk (II)
(iv) To improve control of anaemia (I11I)

Guideline 2.2

In order to exploit the high permeability of high-flux
membranes., on-line haemodiafiltration or haemoftil-
tration should be considered.

The exchange volumes should be as high as
possible, with consideration of safety. (Evidence
level 11), | \b) | 4 \ \LL

{l.‘." 't




Nephrology Dialysis Transplantation

EBPG guideline on dialysis strategies -2010 revised

The existing Guideline 2.1 should thus be
replaced by the following:

e Synthetic high-flux membranes should be used to delay
long-term complications of haemodialysis therapy in
patients at high risk (serum albumin <40 g/I) (level 1A:
strong recommendation, based on high-quality evidence).

* Inview of underlying practical considerations, and the
observation of a reduction of an intermediate marker (beta-
2-microglobulin), synthetic high-flux membranes should be
recommended even in low-risk patients (level 2B: weak
recommendation, low quality evidence).
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Meléteg vepoync on line cupodiodmbnone
KoAVTEPT KABopon ovcrwv pEcov M. B.

Low flux atpokdBapon 20%
High flux atpokaBapon 60%
On line awpodladinbnon 75%

Maduell F et al. Osteocalcin and myoglobin removal in on-line hemodiafiltration
versus low- and high-flux hemodialysis. Am J Kidney Dis 2002;40(3):582
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Table 1. Summary of middle molecules (n=59)

Removed by High Molecular Removed by HDF Molecular Not Currently Molecular

Flux (<15 kD) Mass, kD (15—24.9 kD) Mass, kD Removed (>25 kD) Mass, kD

Methionine-enkephalin 0.5 Clara cell protein 15.8 Hyaluronic acid 25
Glutathione 0.6 Leptin 16 B-Trace protein 26
Angiotensin A 0.8 Myoglobin 17 Soluble TNF receptor-1 27
8—Sleep-inducing peptide 0.8 TNF-a 17 Adiponectin 30
Dinucleoside polyphosphates 1 Soluble TNF receptor-2 17 FGF-23 32
Substance P 1.3 IL-1B8 17.5 al-Microglobulin 33
Motilin 2.7 FGF-2 18 VEGEF 34.2
Orexin B 2.9 IL-10 18 YKL-40 40
Atrial natriuretic peptide 3 Retinol binding protein 21.2 Pentraxin-3 40.2
Desacylgherlin 3.2 Prolactin 22 al-Acid glycoprotein 43
Vasoactive interstinal peptide 3.3 k-Ig light chain 22.5 AGEs 45
Calcitonin 3.4 Complement factor D 23.75 A-Ig light chain 45
Gherlin 3.4 1L-18 24 Visfatin 55
B-Endorphin 34 IL-6 24.5 AOPPs >60
Orexin A 3.5
Calcitonin gene-related peptide 3.7
Cholecystokinin 3.8
Endothelin 4.2
Neuropeptide Y 4.2
SIAM-1 4.2
Adrenomedullin 5.7
Osteocalcin 5.8
IGF-1 7.6
IL-8 8
Parathyroid hormone 9.5
Guanylin 10.3
B2-Microglobulin 11.8
Uroguanylin 12
Resistin 12.5
Cystatin C 13.3
Degranulation inhibiting protein® 14.1

Thirty-one molecules had molecular mass under 15 kD, and therefore, they canbe removed by high-flux dialysis. Fourteen molecules had
molecular mass between 15 and 25 kD, and therefore, they can be removed by HDF. Fourteen molecules had molecular mass >25 kD.
HDF, hemodiafiltration; FGF, fibroblast growth factor; VEGF, vascular endothelial growth factor; AGE, advanced glycosylation end
product; AOPP, advanced oxidative protein products.

“Degranulation inhibiting protein corresponds to angiogenin.

Wolley et al. Large Middle
Hemodialysis. €lin J Am Soc Nephrol 13,

Molecules and

ay, 2018




Table 1. Uremia retention solutes inadequately cleared by current hemo-
dialysis techniques [42]

Solute MW, Da Action/effect
B-2M 12,000 Amyloidosis CTS
Leptin 16,000 Middle* Malnutrition
Myoglobin 17,000 Organ damage
K-FLC 23,000 Toxicity
Prolactin 23,000 Infertility
Interleukin-6 25,000 Large* Inflammation
Hepcidin 27,000 Anemia

Bound p-cresol 33,500 CV toxicity
Pentraxin-3 43,000 Acute phase protein
A-FLC 45,000 CV toxicity
TNF-a (trim) 51,000 Inflammation

* Value referred to as the molecular weight interval between urea and al-
bumin. -2M, B2-microglobulin; k-FLC, kappa free light chains; A-FLC,
lambda free light chains.

Ronco C (ed): Expanded Hemodialysis — Innovative
[Clinical Approach in Dialysis. Contrib Nephrol. Basel,
arger, 2017, vol 191, pp 188-199
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Table 3. Involvement of large middle molecules with cardiovascular disease

ikl Association Possible Mechanisms
Molecule

IL-18 Cardiovascular mortality; aortic pulse wave Promotion of atherosclerotic plaque instability, induction
velocity; unstable coronary plaque; coronary of IFN-vy, promotion of collagen and lipid deposition
and thoracic aortic calcification

IL-6 Left ventricular hypertrophy, systolic Coordination of local inflammatory cell influx
dysfunction; cardiovascular mortality and lymphocyte proliferation; promotion of coagulation

IL-18 Left ventricular hypertrophy Promotion of local inflammatory response within plaque

TNF-a Left ventricular hypertrophy Promotion of cardiac inflammatory response to stress

Pentraxin-3
B-Trace protein
Prolactin

AGEs

Visfatin

Adiponectin
Leptin

FGE-2
FGF-23

Unstable coronary plaque

Atherosclerotic plaque; cardiovascular mortality
Cardiovascular mortality

Cardiovascular mortality

Unstable atherosclerotic plaque

Atherosclerotic plaque
Atherosclerotic plaque

Cardiac hypertrophy
Cardiac hypertrophy

Infiltration of neutrophils into atherosclerotic plaque,
prothrombotic effects, impairment of NO production
Possible functions acting against platelet aggregation
via catalyzation of PGD2 production
Proliferation of vascular smooth muscle cells,
promotion of vasoconstriction
Deposition within vessel wall; induction of oxidative stress,
inflammation, and endothelial dysfunction
Induction of inflammatory macrophages
within atherosclerotic plaque
Expression of adhesion molecules; foam cell formation
Expression of adhesion molecules; production
of MCP-1, IL-6, and TNF-a
Induction of cardiomyocyte hypertrophic response
Induction of cardiomyocyte hypertrophic response

NO, nitric oxide; AGE, advanced glycosylation end products FGF, fibroblast growth factor,

(A4 {,i LAl

Ty

Wolley et al. Large Middle Molecules and
Heiodialysis. Clin J Am Soc Nephrold3, May, 20
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Table 4. Involvement of large middle molecules with secondary immunodeficiency

Middle Molecule Associations Possible Mechanisms
[g light chaing [mpaired PMNL function; infectious mortality  Interference with caspase-3 activity; interference
with normal PMNL apoptosis
Retinol binding protein4 ~ Impaired PMNL function Interference with upstream complement receptor
signaling within PMNLs
FGF-23 Leukocyte inhibition Interference with chemokine signaling
ol-Acid glycoprotein [mpaired PMNL function Neutrophil migration

PMNL, polymorphonuclear leukocyte; FGE, fibroblast growth factor.

Wolley et al. Large Middle Molecules and
Hemodialysis. Clin J/Am Soc Nephrol 13, May, 2018
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Editorial

BbOd ! Blood Purif 2017;44:1-VIIl Published anfine: May 10, 2017

Purficafion DOk 10.1159/000476012

The Rise of Expanded Hemodialysis

Claudio Ronco®®?

aDepartment of Mephrology Dialysis and Transplantation, St. Bortolo Hospital, and PInternational Renal Research
Institute, Vicenza, Italy




HDx: a step closer to the native kidney
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Performance of hemodialysis with novel medium cut-off
dialyzers

Alexander H. Kirsch', Raphael Lyko?, Lars-Goran Nilsson®, Werner Beck*, Michael Amdahl’,
Petra Lechner®, Andreas Schneider?, Christoph Wanner’, Alexander R. Rosenkranz' and Detlef H. Krieter”
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Original Article

Performance of hemodialysis with novel medium cut-off dialyzers

= PerCOM: two prospective, open-label, controlled, randomized, crossover pilot
studies, 39 prevalent hemodialysis (HD) patients were studied in four dialysis
treatments

= Single Treatment Performance Data Obtained with MCO Membranes
" Primary outcome was lambda free light chain (AFLC) overall clearance.

= Secondary outcomes included overall clearances and pre-to-post-reduction
ratios of middle and small molecules, and safety of MCO HD treatments.

KirsgilAH etal, NDT 2017;32:165-172
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Original Article

Performance of hemodialysis with novel medium cut-off dialyzers

PerCom 1 PerCom 2
NCTO2377570 NCTO2377622
Sites / Pl
Graz, Austria
Prof. A. Rosenkranz Elsenfeld, Germany
Bruck an der Mur Prof. D. Krieter
Dr. P. Lechner
Study design
Cross-over comparison of four dialyzers used in single mid-week
treatments, in randomized order
Studied dialyzers
Theranova 400 — HD Theranova 400 — HD
FX Cordiax 20 —HD FX Cordiax 800 — HDF
MCO prototype BB — HD FX Cordiax 80 —HD
MCO prototype CC - HD MCO prototype BB — HD

Adapted from KirsghlAH gt al, NDT 2017;32:165-172
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Table 1. Characteristics of dialysis membranes in study dialyzers

Inner diameter ~ Wallthickness ~ Membrane polymer’ Effective surface ~ UF coefficient’

(m) area’ (i) (mL/h/mmHy)
MCO AA 4-806 180 £2 %l Polyarylethersulfone-PVP blend 17 48
MCO BB 4-807 180 £2 Bl Polyarylethersulfone-PVP blend 17 3
MCOCC 4-808 180 £2 Bl Polyarylethersulfone-PVP blend 17 4
FXCoDiax80  VKUOZ200  175%3 B2 Polysulfone-PVP blend 1§ o4
FXCorDiax 800~ VIFIS100  19£3 4] Polysulfone-PVP blend 20 61

Mean £ 5D,
a ] ) )
According to manufacturer's instruction for use.

PVP, polyvinylpyrrolidone; UF, ultrafltration,
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Original Article

Performance of hemodialysis with novel medium cut-off dialyzers

PerCom 1 PerCom 2

Patients enrolled N=19 N=20
Age (years) A5 +13 65 +12
Gender (M/F) 1277 1674
Body weight (kg) ar2+201 76.9+181
Hematocrit (%) 335227 34733
Treatment data N=19 N=19
Qg (mlmin) 301 £22 400 +0
Qg {milfmin} 500 6007
Dialysis time (hours) 40+0 4443
Blood volume processed (L) 69 +5 101 +5
UF (L) 21+1.0 2611 | LDF convective
HDF infusion volume - 214211 | Volumer24L

1In DFthe total dialysis fluidjpreparation flow wds set at 700 ml/min,
resulting/in an effective QD 1 ligh the'didlyze close t4 60¢ ml/min

Aadapted from Kjriseh AH et al, ND 12017;32:165-172
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Original Article

Performance of hemodialysis with novel medium cut-off dialyzers

Overall Clearance

BMCOHD Mhigh-flux HD N =19 _
# Qg =301 £22 ml/min

80 T=40h
# p<0.001 vs high-flux HD

£ 50

b2m myoglobin  kappaFLC factor D almicro lambdaFLC
12 kDa 17 kDa 23 kDa 24 kDa 33 kDa 45 kDa

MCO HD = THERANOVA 400 dialyzer
high-flux HD = HD by FX CORDIAX 80 dialyzer

Adapted from Kirsch AH et al, NDT 2017;32:165-172 Bars indicate mean and SD

Baxter Clinical Study Report: 1407-003 Statistics: mixed model with fixed effects of period and dialyzer,
) and the random, effect of subject
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Original Article

Performance of hemodialysis with novel medium cut-off dialyzers

Pre- to post-dialysis reduction in plasma level

®m MCO HD m high-flux HD N=19
90 m " # p<0.001vs high-flux HD ?i;%oﬁ =22 mi/min
80 = m 4
70 T
60
s 50 -
40
30
20 T
10 ] J - -
0 -
b2m myoglobin  kappaFLC factor D almicro YKL-40 lambdaFLC
12 kDa 17 kDa 23 kDa 24 kDa 33 kDa 40 kDa 45 kDa
MCO HD = THERANOVA 400 dialyzer
high-flux HD = HD by FX CORDIAX 80 dialyzer
Adapted from Kirsch AH et al, NDT 2017;32:165-172 Bars indicate mean and SD

Baxter Clinical Study Report: 1407-003 Post-dialysis data corrected for hemoconcentration

Statistics: mixed, madel with fixed effects of period and dialyzer,

.and the random effe€t of bject
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Original Article

Performance of hemodialysis with novel medium cut-off dialyzers

Overall clearance

) @MCO HD @ high-flux HD N =19

100 T C e e Qg = 400 ml/min
# p<0.001 vs high-flux HD T=44+03h

ml/min

b2micro myoglobin kappaFLC factor D almicro lambdaFLC
12 kDa 17 kDa 23 kDa 24 kDa 33 kDa 45 kDa

MCO HD = THERANOVA 400 dialyzer
high-flux HD = HD by FX CORDIAX 80 dialyzer

Adapted from Kirsch AH et al, NDT 2017;32:165-172 Bars indicate mean and SD

Baxter Clinical Study Report: 1407-001 Statistics: mixed model with fixed effects of period and dialyzer,
and the random, effect of subject
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Original Article

Performance of hemodialysis with novel medium cut-off dialyzers

Pre- to post-dialysis reduction in plasma level

@MCO HD @ high-flux HD

N =19

# # p<0.001 vs high-flux HD Qg = 400 ml/min
80 L] # # " T=4.4+03h
70 - I
60 -
o 50 T R R e R
=40 -
30 1 - S
20 -1 - - - N .
10 | S S . S
O _
b2m myoglobin  kappaFLC factor D almicro YKL-40 lambdaFLC
12 kDa 17 kDa 23 kDa 24 kDa 33 kDa 40 kDa 45 kDa

Adapted from Kirsch AH et al, NDT 2017;32:165-172
Baxter Clinical Study Report: 1407-001

MCO HD = THERANOVA 400 dialyzer

high-flux HD = HD by FX CORDIAX 80 dialyzer
Bars indicate mean and SD (median for almicro)
Post-dialysis data corrected for hemoconcentration

Statistics: mixed, madel with fixed effects of period and dialyzer,

and the random efféet of bject
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Performance of hemodialysis with novel medium cut-off dialyzers -

N =19
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= MCO HD removes a wide range of middle molecules more effectively than
high-flux HD, with the trade-off of increased albumin removal, compared to
high-flux HD and HDF

= MCO HD also exceeds the performance of high-volume HDF for larger middle
molecules, particularly AFLC

= |mportantly, MCO HD can be applied to maintenance HD patients, in whom
high volume HDF may not be used or is not available.

Mo high volume HDF xpewalovrtat
VP nAEC poEc avtAiac aiportog

Kirsch AH et al, NDT 2017;32:165-172




Clinical Kidney Journal, 2018, 1-5
[ J
doi: 10.1093/ckj/sfy004
Original Article
ORIGINAL ARTICLE

Evaluation of the efficacy of a medium cut-off

dialyser and comparison with other high-flux
dialysers in conventional haemodialysis and
online haemodiafiltration

Table 4. Comparison of RR with each molecule using HF HD with
FX80 dialyser, HD with MCO Theranova dialyser and OL-HDF using
FX1000 dialyser

FX80 Theranova FX1000
Substance HD HD OL-HDF P-value
Urea 82.3 (4.39) 83.5 (7.15) 85.4 (3.91) ns
Creatinine 74.8 (4.92) 75.7 (7.47) 77.4 (5.90) ns
Phosphate 58.8 (10.63) 60.5 (11.62) 61.4 (11.62) ns
B2-microglobulin 69.7 (6.57) 74.7 (8.09)* 81.2 (4.29)* <0.001
Cystatin C 63.8 (4.79) 71.6 (7.45)*" 78.9 (4.87)* <0.001
Myoglobin 34.3 (7.88) 62.5 (8.66)" 72.4 (7.31)* <0.001
Prolactin 32.8 (9.79) 60 (8.20)* 69.2 (9.13)* <0.001
al-glycoprotein —0.1 (6.85) 2.8 (18.79)** 2.4 (7.98)* 0.02

All values presented as mean (SD).

*P < 0.001 versus HD.

., P < 0.05 versus HD. \
ns, non-significant. '




Comparison of hemodialysis with ni-ledium cut-off dialyzer and on-line
hemodiafiltration on the removal of small and middle size molecules

Mohamed Belmouaz, Jeremy Diolez, Marc Bauwens, Laure Ecotiere, Estelle Desport, Frank Bridoux. Department of Nephrology, CHU Poitiers,
Université de Poitiers, France

Introduction : Theranova™ (polyarylethersufone/polyvinypyrrolidone, Gambro ) is a novel generation medium cut-off (MCQ) dialyzer designed to
increase the removal of molecules over 25 kDa [1]. Recent clinical data on t;"'IE use of MICO dialyzer in hemodialysis (MCO-HD) patients have shown
efficient removal of B2-microglobulin, myoglobin, kappa and lambda free light chains, Complement factor D and alphal microglobulin [2]. We
retrospectively compared removal of small and middle size molecules and nutrltlonal parameters over a 6-month period of high-flux ol-HDF followed
by & months of HD with Theranova-500™.

Methods : Ten stable patients established on post-dilution ol-HDF using hig;ﬁ—ﬂux dialyzer (table 1) for at least 6 months in our hemodialysis
department, then switched to HD with the Theranova-500™ MCO dialyzer for a 6 month period were retrospectively studied. Blood samples were
taken routinely every two months at the first mid-week dialysis session.Théfollowing measurements were performed: pre and post-dialysis urea,
creatinine, f2-microgloblin and myoglobin serum levels, and pre-dialysis albumin, prealbumin and CRP serum levels.

| Table 3. Biological. nutritional and inflammatory parameters
High-flux ol-HDF MCO-HD P

Albumin (g/1)”~ 37.8 (3) 38 (6.4) 0.29
Prealbumin (mg/1)~ 0.28 (0.08) 0.26 (0.14) 0.25
nPCE." 0.9 (0.3) 1{0.4) 0.95
CEP (mg/1)~ 8(9.0) 7 (6.3) 0.35
[2-microglobulin {mg/1)

Pre” 2754 28 (3.0) 0.63

Post”™ 5.6 (1.6) 6.2 ({0.9) 0.56
Myoglobin (ug/1)

Pre” 164 (81) 184 (151) 0.67

Post”™ 79 (31) 76 (64) 0.72
“Data are expressed as median (IQR) .
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HDF data are obtained in different studies using a variety of high-flux dialyzers,
different dilution modes (post-, pre-, mid-), and different convective flow rates
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Blood

Back Filtration

ll Filtration equilibrium point

Aev uTtapyouv evdeitelc yla avénuevn dlamepatotnta
evdOTOE VWV KOl ETILLOAUVON OTO OLLUOTIKO SLOUEPLOUA TOU
diATpoU, OTIWC TIPOKUTITEL OTTO TIELPATLKA LOVTEAQ

RESEARCH ARTICLE Open Access

D

Schepers E, Glorieux G, Eloot S, Hulko M, Boschetti-de-Fierro A, Beck W, Krause B, Van Biesen W: Mp537: Does
increasing mem- brane pore size affect endotoxin permeability? A novel dialysis simulation set-up. Nephrol Dial
Transplant 32:iii625-iii626, 2017

Hulko M, Gekeler A, Koch I et al. Dialysis membrane pore size does not
deter 1‘- e LPS retention. Nephrol Dial Tm'spla i 15; 30(Suppl 3): iii244.




MmnopoUHE va BEATLWOOUE
TNV emBiwon twv AMK
o.cBevwyv pe HDx ? S
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Breast cancer
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Bladder cancer

Non Hodgkin lymphoma
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Lung cancer
Pancreas cancer
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Arevpupévn AMK (HDx therapy)-KAwikeg peAetec

Public registration

Study title

Study PI

ACTRN12616000804482
Completion 2018

REMOVAL-HD
A tRial Evaluating Mid cut-Off Value membrane clearance of Aloumin and Light chains in
HaemoDialysis patients

Colin Hutchison et al., multi-center, ANZ

DRKS00012359
Completion 2018

REMOC
REmoval of middle MOlecules using medium Cut-off membranes in hemodialysis mode versus
high-flux membranes in post-dilutional on-line hemodiafiltration mode

Alexander Rosenkranz, Graz, Austria

NCT03270371
Completion date Feb 2019

MCO-IF
Medium-term Modulation of the Inflammatory Profile by Medium Cut Off Membranes in
Patients With End Stage Renal Disease

Christoph Schmaderer, Munich, Gerrmany

NCT03211676
Completion date Dec 2017

Comparison of Hemodialysis With Medium Cut-off Dialyzer (Theranova) and High Flux Dialyzer

on Removal of Small and Middle Size Molecules, Inflammatory Parameters and Oxidative Stress.

An Open Cross Over Randomized Study

Mohamed Belmouaz, Poitiers, France

Finished

NCT03104166
Completion date Dec 2018

ModuVas
Modulation of Vascular Calcification in Chronic Dialysis Patients

Daniel Zickler, Berlin, Germany

NCT03137056
Completion date April 2018

DIALOMIC
Characterization of Proteins and Forms of Aloumin Removal Capacities of the Theranova
Membrane by Innovating Proteomic Investigations

Laurent Juillard, Lyon, France

NCT03169400
Completion date Dec 2018

Molecular and cellular mechanism of vascular ageing in CKD: role of Theranova dialyzer on
mineral metabolism disorder, oxidative stress, and vascular calcification

Mario Cozzolino, Milan, Italy

NCT03274518
Completion date April 2018

Expanded Hemodialysis Versus Online Hemodiafiltration: a Pilot Study on Intradialytic
Hemodynamics and Fluid Status

Bruno Caldin da Silva, Sao Paulo, Brazil




YUUTTEPACHOTOL

= H Sievupupévn AMK (HDx) amoteAel pa mponyuevn Beparmeia
TIOU UmopEeL mMAgov va epapuooBeli,

= yaplc tnv dnuovpyia twv MCO pepBpoavwy,

= akopa Kot o€ povadec TN xwpic el6LKO TEXVOAOYLKO €EOTIALOO

" [poodepel anodoon mapopola pe tnv high volume HDF kat
akopa KaAutepn otnv kabapon peyaAvtepwv MB oupalptkwy
TOEWVWV UE TIC ouvOnkec tn¢ amAng AMK

= Xwplc eMUTAEOV KOOTOC

" [eploocotepec peAETec Ba xpelaocBouv yla va dtamotwBel av n
epaoppoyn tnc HDx Ba PBeAtwwoel tnv enifiwon twv AMK
aoBevwv

= HDx: €va Bripa 1o Kovtad oTo TPOTOo Asltoupyloc Tou puoLKou

vedpou
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