
ELISIO™-HX
A NOVEL SHARP CUT-OFF DIALYZER 



ELISIO™-HX
Chronic kidney disease (CKD) affects more than 
10% of the world’s population. For end-stage 
renal disease patients, dialysis is one of the main 
life-sustaining treatments. However, dialysis 
patients may have several comorbidities and 
variable medical needs.

Inflammation is at the core of CKD, leading to protein 
energy wasting, anemia, malnutrition and cardiovascular 
(CV) diseases.1 

Sarcopenia, characterized by the loss of muscle mass 
and frailty also increases CV risk and overall mortality.2 

With the continuous advancement in dialysis technology, 

a wider range of uremic toxins can be cleared in patients. 

High-Volume HDF has become the gold standard in 

several countries with superior survival rates.³ 

A novel, sharp cut-off, 
next-generation 
HD dialyzer
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Cardiovascular complications
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NIPRO’s novel super high flux sharp cut-off dialyzer, ELISIO-HX, with the 
combination of a bigger pore size and a specific geometry, is designed to 
remove a range of middle-molecule uremic toxins (12-60 kDa) which have a  
serious clinical impact on patients.²

However, some patients are not eligible for HDF treatment due to: 

•	 unsuitable vascular access

e.g. single needle, malfunctioning central venous catheter, new fistula, low access flow rate below 300 mL/min

•	 �inability to reach efficient convective volumes (>25 L post dilution)4

•	 clotting problems

•	 high hematocrit levels

For this wide array of patients with variable medical needs, the best dialyzer should lose minimal albumin while 

maintaining high clearance of uremic toxins.1
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Uremic toxin Molecular weight* 

Urea 60 Da

Phosphate 96 Da

PTH 9500 Da

Beta-2 microglobulin 11.8 kDa

Myoglobin 17 kDa

Complement factor D 23.7 kDa

Interleukin-6 24.5 kDa

Kappa free light chain 25 kDa

Alpha-1 microglobulin 33 kDa

YKL-40 40 kDa

Pentraxin 3 41 kDa

Lambda free light chain 45 kDa

Albumin 67 kDa

*approximate values

Lo
w

 fl
ux

 c
la

ss
 I

M
id

-h
ig

h 
flu

x 
cl

as
s 

II 
an

d 
III

Hi
gh

 fl
ux

 c
la

ss
 IV

 +
 H

DF

Su
pe

r h
ig

h 
flu

x 
sh

ar
p 

cu
t-o

ff 
cl

as
s 

V

Japanese classification of dialyzers 

In the absence of HDF, 
conventional HD with high 
flux dialyzers falls short in 
removing larger middle- 
molecule uremic toxins. To 
overcome this limitation, 
super high flux dialyzers, also 
known as medium cut-off, 
with larger pore sizes have 
been introduced. In Japan, this 
class of dialyzers – also known 
as high-performance Class V 
membranes – are used for the 
treatment of more than 90% 
of patients on hemodialysis 
and are associated with higher 
survival rates.5 



Efficacy of class V dialyzers in removing 
clinically impactful middle molecules
CLINICAL IMPACT OF MIDDLE MOLECULES 

Inflammation 

Inflammation is at the core of the CKD pathology leading 
to several complications. A 21% increase in first-year 
mortality rates has been shown for high levels of 
C-reactive protein.6 

The RISCAVID study has demonstrated a higher CV and 
all-cause mortality risk with higher levels of IL-6 and IL-8.7 
IL-18 is also linked with a higher risk of cardiovascular 
mortality in dialysis patients.8

Vascular calcification 

An association between serum beta-2 microglobulin 
(B2M) levels and vascular calcification has been 
observed suggesting that B2M has a role in 
CV events.9 A study with a follow-up of 6 years 
demonstrated this molecule as an independent 
predictor of all-cause mortality.10

Elevated B2M can deposit in the form of protein 
fibrils in various places in patients known as 
the dialysis-related amyloidosis. The effect of 
accumulated modified B2M is the stimulation of 
inflammatory molecules in the surrounding tissue 
leading to pain (tendonitis, back pain, and neck pain) 
in patients.11 

Maladaptive immunity 

Plasma levels of free light chains (FLCs) increase as a result of their diminished removal in CKD patients or their 
excess production in diseases such as multiple myeloma.12 The increased serum levels of FLCs can interfere with 
the apoptosis of leukocytes leading to increased inflammation.13 The free kappa and lambda light chains are 
associated with vascular calcification, and a higher level of these light chains may be a risk factor for increased 
mortality in CKD patients.14-15 
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Oxidative stress 

In CKD, chronic inflammation, oxidative stress, and accumulation of uremic toxins lead to the accumulation of 
advanced glycation end products (AGEs) which can in turn aggravate the oxidative stress and inflammation. This 
vicious circle can lead to decreased muscle mass and the advancement of sarcopenia.2 

Dialysis quality dose 

Glycoprotein YKL-40, an inflammatory mediator, is a significant predictor of all-cause and CV mortality in dialysis 
patients.16 

The lower serum YKL-40 concentration is associated with the higher dose (Kt/V) in dialysis.17 The use of the 
high convective volumes in this study to increase the efficiency of dialysis highlights that the removal of middle 
molecules requires a higher dialysis efficacy.

Optimal removal of middle molecule 
uremic toxins by ELISIO-HX 
The objective of this prospective, single-center study was to determine the performance of the ELISIO-HX dialyzer 
in the removal of the following uremic toxins in 6 maintenance hemodialysis patients:18
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Blood flow rate: 300 mL/min; dialysate flow rate: 500 mL/min; treatment time: 240 min; N=6. Blood was collected pre- and post-dialysis to measure the reduction ratios.
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ELISIO-HX is designed to remove 
a range of middle-molecule 

uremic toxins (12-60 kDa) which 
have a serious clinical impact  

on patients.²



Similar to hemodiafiltration and the 
medium cut-off membrane  
This prospective, randomized, cross-over, single-center study was performed to determine the safety and efficacy 
of ELISIO-HX in comparison with a medium cut-off membrane and on-line HDF. 14 patients receiving HDF as 
baseline treatment were randomized to either ELISIO-HX or the medium cut-off membrane for 1 week. The results 
demonstrate that the removal of the middle molecules was mainly similar between ELISIO-HX and the medium cut-
off as well as between ELISIO-HX and on-line HDF.19 

This study indicates that the treatment with ELISIO-HX is a suitable alternative to on-line HDF and can be utilized 
for patients for whom HDF treatment is not possible.
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Higher dialyzer performance, higher 
survival  
Japan has been using a distinct 5-grade dialyzer 
classification based on B2M clearance at blood and dialysate 
flows of 200 and 500 mL/min respectively.

Based on this classification, class IV and V, also known as 
super high flux dialyzers, are identified by B2M clearance of 
<70, and ≥ 70, and are used for the treatment of more than 
90% of patients.5

Using the nationwide data of the Japanese Society For 
Dialysis Therapy Renal Data Registry in a large cohort of 
more than 200,000 patients, this study revealed a significantly lower risk of all-cause mortality for class V super 
high flux dialyzers including the sharp cut-off ELISIO-HX.5 

Graph from Abe et al.5 1-year all-cause mortality risk compared to class IV as reference. Cox proportional hazard regression. * p<0.05. Dialyzer classification based on B2M clearance 
(mL/min): I <10, II <30, III <50, IV <70, V ≥70.

HR

*

Dialyzer class

1-year mortality risk

N=14; blood flow >370 mL/min; replacement volume >21 L; *p< 0.05; ns: not significant
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of positive acute phase reactants such as fibrinogen.5 

Independent of the underlying disease state, once compen-
satory mechanisms are exceeded and synthesis cannot 
keep up with albumin catabolism, clinically evident 
hypoalbuminemia will develop.6 Low serum concentra-
tions of albumin have been associated with increased 
mortality risk in clinically stable, hospitalized, and acutely 
ill patients.7–9

Patients with moderate chronic kidney disease (CKD) 
are frequently found to have reduced serum albumin 
levels. In data derived from the 1999–2010 National 
Health and Nutrition Examination Survey (NHANES), 
53% of patients with an estimated glomerular filtration 
rate (eGFR) <60 mL/min/1.73 m2 had albumin levels 
<4.2 g/dl.10 This can be contrasted with 33% of patients 
with preserved renal function (ie, eGFR ≥90 mL/min/ 
1.73 m2) meeting the same criteria. Although the develop-
ment of hypoalbuminemia in patients with CKD is often 
multifactorial, the proximate cause is an albumin synthesis 
rate that is outpaced by catabolic losses.11 As observed in 
the general population and in other disease states, hypoal-
buminemia has been associated with increased morbidity 
and mortality in CKD populations. In the Trial to Reduce 
Cardiovascular Events With Aranesp Therapy (TREAT), 
every 1 g/dl increase in albumin at baseline was associated 
with a 42% reduced risk of kidney failure in a population 
of adults with type 2 diabetes, CKD, and anemia (median 
2.2 year follow-up).12 Conversely, in a large retrospective 
cohort, mortality was incrementally increased as baseline 
serum albumin decreased below 4.6 g/dl.10 This relation-
ship was observed across all eGFR categories studied (ie, 
30–120 mL/min/1.73 m2).

In addition to being subject to the same predisposing 
factors experienced by those not requiring kidney replace-
ment therapy, patients receiving maintenance hemodialysis 
(HD) experience increased protein catabolism, amino acid 
loss (contributing to malnutrition), and loss of albumin 
during dialysis. The combination of these factors puts the 
HD population at yet an even greater risk for hypoalbumi-
nemia. Data from the Dialysis Outcomes and Practice 
Patterns Study (DOPPS) suggest that >60% of HD patients 
have albumin levels <4.0 g/dl.13 Low serum concentra-
tions of albumin have consistently been shown to be a very 
strong predictor of mortality and morbidity in CKD 
populations.11,14–20 Lowrie and Lew19 first demonstrated 
the association between albumin concentrations and mor-
tality risk in a cohort of more than 12,000 HD patients 
(Figure 1). These findings were replicated by Owen et al21 

in a study of more than 13,000 HD patients; relative to the 
risk of death among patients with serum albumin levels of 
4.0–4.4 g/dl, mortality was increased 48% and 213% 
among those with serum albumin concentrations of 
3.5–3.9 g/dl and 3.0–3.4 g/dl, respectively.

Early data linking hypoalbuminemia and increased 
mortality have since been validated across many studies. 
A 2010 meta-analysis that included 38 studies and data for 
265,330 HD patients demonstrated a clear inverse relation-
ship between serum albumin and mortality (all-cause and 
cardiovascular).22 In a study of a large international cohort 
of incident HD (vintage <60 days at enrollment) patients 
published in 2020, 19% of first-year HD deaths were 
attributable to low serum albumin (ie, <3.5 g/dl).23 The 
attributable fraction for low serum albumin levels 
was second only to catheter use. In another recent study 
of 105 demographic, clinical, and laboratory variables, 
albumin was identified as the most important predictor of 
5-year mortality among younger HD patients.24 Finally, 
among incident HD patients aged ≥65 years, albumin 
levels <3.0 g/dl independently predicted a >3-fold 
increased risk of death relative to that observed with 
albumin levels of ≥3.5 g/dl.25 Beyond increased mortality, 
lower albumin concentrations have also been associated 
with significant increases in hospital utilization. In an 
observational study by Rocco and colleagues, patients 
with albumin concentrations ≤3.49 g/dl were hospitalized 
in excess of 7 days more per year than patients with serum 
albumin >4.0 g/dl.16 Using hospitalization expenditure 
data from the 2018 US Renal Data System Annual Data 
Report,26 these excess hospitalizations could result in an 
extra $11,000 in hospital spending per patient annually. 
Additionally, in HD populations, hypoalbuminemia is pre-
dictive of new and worsening cardiovascular disease27 and 
reduced erythropoietin sensitivity.28

Figure 1 Relative risk of death by albumin level among 19,746 patients receiving in- 
center hemodialysis. Data from Lowrie EG, Lew NL.19 Data presented as crude risk 
ratios. *P < 0.05 vs reference (ie, albumin of 4.01–4.50 g/dl).
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Graph adapted from.20 Relative risk of death by albumin level among 19,746 patients receiving incenter hemodialysis.20
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Minimal albumin loss in ELISIO-HX 
Hypoalbuminemia is common amongst CKD patients and is a strong predictor of mortality.20,21 Dialysis can 
increase this condition by the extra loss of albumin through the dialyzer’s pores.1 

The type of therapy and the type of membrane can impact patients’ albumin levels.22, 23 

The minimal albumin loss in ELISIO-HX, distinguishes it as a sharp cut-off membrane in the larger class of 
medium cut-off membranes.19 

The sharp cut-off feature 
of ELISIO-HX distinguishes 
this membrane for patients 
vulnerable to albumin loss such 
as patients with malnutrition, 
frailty, sarcopenia or anemia. 



High-Volume HDF, as the gold standard of dialysis removes a wide array of uremic toxins associated with 
cardiovascular and all-cause mortality.24 However for patients not medically eligible for High-Volume HDF, the best 
qualitative dialysis treatment is necessary.

For patients with no access to High-Volume HDF, a quality dialysis treatment should:

•	 remove the larger middle molecules (related to inflammation and CV diseases)25

•	 improve amyloidosis, restless leg syndrome and pruritis26

•	 improve quality of life

High performance dialyzers, known as class IV and V in the Japanese classification, have shown superior survival 
rates and unharmful albumin losses.5 In patients with reduced capacity for albumin synthesis, or with poor 
nutrition, retaining sufficient albumin is vital.1 

Conclusion 
Following the paradigm shift from one-size-fits-all to a patient-centric 
approach, meeting the specific needs of dialysis patients is becoming 
increasingly important. 

ELISIO-HX, with its combination of a larger pore size and specific geometry, is able to remove a range of 
middle-molecule uremic toxins whilst minimizing albumin loss. This provides a quality dialysis treatment 
for standard patients and those unable to access high-volume HDF. 
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ELISIO-HX
A Polynephron™ membrane made with 
polyethersulfone (PES) that is beneficial for 
patients and the environment:

• �Clearance of middle molecular weight (MW) 
molecules18 ,19

• Retention of albumin19

• Not made with Bisphenol-A (BPA) 

• Lower CO2 emissions 27

Image obtained at the R&D Center in Japan



Performance Data
Clearance at Qf 0 mL/min

Clearance (mL/min)* Qb/Qd (mL/min) 09HX 11HX 13HX 15HX 17HX 19HX 21HX 25HX

Urea
200/500 188 191 195 197 198 199 200 200
300/500 248 255 266 275 281 287 290 297
400/500 280 296 313 327 338 348 355 369

Creatinine
200/500 174 179 185 190 194 197 198 200
300/500 218 230 244 255 266 275 280 289
400/500 250 260 280 297 310 321 331 349

Phosphate
200/500 166 173 180 186 190 194 196 198
300/500 203 212 227 241 252 261 268 283
400/500 223 235 253 272 286 299 310 337

Vitamin B12

200/500 119 126 139 150 159 167 174 189
300/500 136 146 163 179 192 203 214 239
400/500 144 158 178 196 210 223 235 268

Myoglobin
200/500 61 69 80 92 102 112 121 136
300/500 66 76 88 100 110 122 132 151
400/500 70 81 96 108 119 130 142 165

KoA at Qf 0 mL/min
KoA (cm3/min)** 09HX 11HX 13HX 15HX 17HX 19HX 21HX 25HX
Urea 801 888 1064 1265 1450 1714 1900 2778
Creatinine 543 629 757 888 1064 1265 1415 1832
Phosphate 456 506 606 726 849 977 1103 1527
Vitamin B12 215 241 292 349 403 456 518 707
Myoglobin 80 95 115 137 156 182 205 255

Clearance at Qf 10 mL/min
Clearance (mL/min)* Qb/Qd (mL/min) 09HX 11HX 13HX 15HX 17HX 19HX 21HX 25HX

Urea
200/500 190 193 197 199 199 200 200 200
300/500 251 257 268 276 282 288 292 298
400/500 284 298 316 329 341 351 358 372

Creatinine
200/500 178 181 188 193 196 198 199 200
300/500 222 233 247 258 270 277 283 291
400/500 254 263 284 300 314 325 334 351

Phosphate
200/500 170 175 182 187 191 194 197 199
300/500 206 216 232 245 255 264 271 285
400/500 227 239 256 274 290 302 314 339

Vitamin B12

200/500 124 129 142 153 162 170 177 191
300/500 141 150 168 183 195 206 217 242
400/500 150 162 182 200 214 226 240 271

Myoglobin
200/500 66 74 88 97 108 118 128 141
300/500 69 81 94 105 116 127 139 156
400/500 75 86 100 113 124 137 148 170

KoA at Qf 10 mL/min
KoA (cm3/min)** 09HX 11HX 13HX 15HX 17HX 19HX 21HX 25HX
Urea 836 916 1103 1292 1487 1771 2060 3078
Creatinine 570 654 789 930 1145 1321 1527 1976
Phosphate 472 530 645 767 888 1027 1167 1614
Vitamin B12 228 252 309 364 417 472 537 736
Myoglobin 85 103 126 146 169 193 222 270

Ultrafiltration Coefficient†

KUF (mL/hr/mmHg) 42 47 53 60 67 75 82 97

Sieving Coefficient††

Vitamin B12 1.00 beta2-microglobulin 1.00 Albumin 0.0024
Inulin 0.97 Myoglobin 0.86

* In vitro test condition (EN1283, ISO 8637: 2010)
** KoA values at Qb 300 and Qd 500 mL/min.
† KUF (EN1283/ ISO 8637) : Bovine blood (Hct 32±2 %, Protein 60 g/L, 37 °C at Qb 300 mL/min)
†† SC (EN1283, ISO 8637: 2010): Qb 300 mL/min, Qf 60 mL/min.
Clearance data obtained in Japan. Clearance data can vary slightly depending on the test setup, lot number, and production site.
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Please contact your local representative for more information.
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NIPRO Renal Care is part of NIPRO Corporation Japan, a leading global 
healthcare company established in 1954. With over 38,000+ employees 
worldwide, NIPRO serves the Medical Device, Pharmaceutical, and 
Pharmaceutical Packaging industries.

NIPRO Renal Care is a global market leader with over six decades of 
experience providing renal solutions for dialysis and dialysis-related 
treatment. We specialize in developing dialysis machines, water treatment 
systems, and a comprehensive portfolio of disposable medical equipment. 

In order to address the needs of patients, healthcare professionals, and 
procurement managers alike, NIPRO Renal Care is driven by innovation and 
patient safety to offer the highest quality products that optimize time, effort, 
and costs.

LIVE LONGER. LIVE BETTER.

NIPRO Medical Europe
European Headquarters, Blokhuisstraat 42, 2800 Mechelen, Belgium
medical@nipro-group.com  |  www.nipro-group.com

NIPRO Corporation
 www.nipro.co.jp


