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(Primary data source [full publicat ions only,  no abstracts] with a focus on sepsis or COVID-19 in the adult  
Therapy area: sepsis/septic shock

Effect of oXiris-CVVH on the Clinical Outcomes of Patients with Septic Shock: An Inverse Probability of Treatment-Weighted 
Analysis. /pubmed/35649340 Xie J, Xiao W, Lin J.

Blood Purif. 2022 Jun 1;1-18. 
doi: 10.1159/000524088. Blood Purif Y Y 2022 No Yes

Single-center, 
retrospective, 
observational 
cohort study

Mar 2018–Nov 
2019 ICU in Fuijian, China

Patients with septic shock at 
ICU admission requiring CRRT 76

CVVH performed with either the Oxiris 
filter set (n = 30) or the Baxter AN69 
M100 filter set (n = 46) – –

Lactate level at 72 hrs was lower in the Oxiris 
treatment group compared with the control 
group ([2.66 ± 1.43] vs. [4.19 ± 2.30], P  < 
0.001)

No significant difference between 
patient groups

Vasoactive–inotropic score (VIS) at 72 hrs was 
lower in the Oxiris treatment group compared 
with the control group (4.80 [0.00, 18.50] vs. 
20.55 [6.90, 113.89], P  = 0.002)

Cumulative vasopressor index (CVI) at 72 hrs 
was lower in the Oxiris treatment group 
compared with the control group (2.00 [0.00, 
4.00] vs. 4.00 [3.00, 4.00], P  = 0.002)

Median time to a 25% decrease in NE 
requirement was 24 hrs in the Oxiris treatment 
group compared with >72 hrs in the control 
group, log-rank P  = 0.0126 

Median time to a 50% decrease in NE 
requirement was 48 hrs in the Oxiris treatment 
group compared with >72 hrs in the control 
group, log-rank P  = 0.0322

Time to a 75% decrease in NE requirement was 
not significantly different between patient 
groups – – – –

28-day weighted mortality was 47.3% 
in the Oxiris treatment group and 
73.3% in the control group, P  = 
0.001

No significant between-group 
differences in duration of ICU or 
hospital length of stay

A faster decrease in PCT within 72 hrs 
was observed in the Oxiris treatment 
group compared with the control group 
(P  ≤ 0.001)

WBC count was lower in the Oxiris 
treatment group compared with the 
control group ([10.39 ± 5.74] vs. 
[12.67 ± 7.21], P  < 0.05)

Retrospective observational design 
Small sample size from a single center that may 
not be representative
High observed mortality in both treatment and 
control groups
Absence of a sham-filter control group 
No analysis of the impact of treatment duration 
on clinical outcomes

Continuous Renal Replacement Therapy With Adsorbing Filter Oxiris in Acute Kidney Injury With Septic Shock: A Retrospective 
Observational Study. /pubmed/35463014

Guan M, Wang H, Tang 
X, Zhao Y, Wang F, 
Zhang L, Fu P.

Front Med (Lausanne). 2022 Apr 
8;9:789623. doi: 
10.3389/fmed.2022.789623. 
eCollection 2022. Front Med (Lausanne) N (DOAJ listed) Y 2022 Yes Yes

Retrospective, 
observational study 
with selected 
historical controls 

Sept 2017–June 
2020

ICU in Chengdu, 
China

Patients with septic shock and 
AKI requiring CRRT 136

CVVHDF performed with either the Oxiris 
filter set (n = 70) or the Baxter AN69-ST 
filter set (n = 66, historical controls), both 
at a therapeutic dosage of 30–35 
mL/kg/hr –

After 24 hrs of CRRT, the decrease in 
the levels of IL-6 in the Oxiris group 
was higher than that noted in the 
AN69-ST group (IL-6: 537.00 
[93.21–3,851.00] vs. 105.00 
[29.20–988.13] pg/mL, P  = 0.010, 
respectively)

However, the decrease in levels of IL-
6 was not statistically different 
between the treatment and control 
groups after 48 or 72 hrs of CRRT

Lactate levels decreased over 72 hrs of 
treatment for both patient groups

However, there was no significant difference 
in lactate levels between the two groups at 
24, 48, or 72 hrs of CRRT

No significant difference between 
patient groups during treatment

VIS decreased over 72 hrs of treatment for 
both groups 

The change in VIS was significantly greater in the 
Oxiris group compared with the AN69-ST group 
(at 24 hrs: –16.44 [–81.54 to 5.42] vs. 3.96 
[–35.06 to 25.17], P  = 0.030; and at 48 hrs: 
–29.41 [–61.95 to 3.39] vs. –9.26 [–49.38 to 
22.22], P  = 0.044, respectively) 

However, there was no statistically significant 
difference between groups for mean change 
from baseline in VIS at 72 hrs –

After 24, 48, and 72 hrs of CRRT, the 
SOFA score of patients from the Oxiris 
group decreased faster compared with 
that of patients from the AN69-ST 
group

There were between-group differences 
for mean change from baseline in SOFA 
score (at 24 hrs: 1.3 ± 3.34 vs. 2.6 ± 
2.73, P  = 0.020; at 48 hrs: –0.7 ± 5.89 
vs. 1.9 ± 3.74, P  = 0.010; and at 72 
hrs: –1.7 ± 5.99 vs. 2.1 ± 3.58, P  = 
0.002, respectively) 

–

The number of patients with 
complete recovery of kidney 
function was not significantly 
different between the two patient 
groups

There was no significant
difference in 90-day mortality 
between groups (71.4% in the Oxiris 
group and 81.8% in the group 
receiving AN69-ST, P = 0.16)  
                                                                                     
However, significant differences were 
observed in mortality rate at Day 7 
and Day 14 between the Oxiris and 
AN69-ST groups (Day 7: 47.1 vs. 
74.2%, respectively, P  = 0.007; Day 
14: 58.5 vs. 80.3%, respectively, P  = 
0.005) –

Single-center observational study, small sample 
size, baseline levels were uneven, disease and 
illness severity was not completely matched 
between groups at baseline, the central nervous 
system SOFA score may have been 
overestimated due to the invasive ventilatory 
support therapy administered to patients who 
were mostly in a state of sedation and analgesia

Augmented Adsorptive Blood Purification during Continuous Veno-Venous Haemodiafiltration in a Severe Septic, Acute Kidney 
Injury Patient: Use of Oxiris: A Single Centre Case Report. /pubmed/30982048

Tan HK, Kaushik M, 
Tan CW, Liew ZH, Teo 
SH, Loo CM, Ng LC, 
Choong LHL, Foo MWY.

Blood Purif. 2019;47 Suppl 3:1-
6. doi: 10.1159/000499633. 
Epub 2019 Apr 12. Blood Purif Y Y 2019 No Yes Single case report Unknown ICU in Singapore

59-year-old male patient with 
Child’s B alcoholic liver 
cirrhosis with  hepato-
carcinoma, ascites, 
esophageal varices, and 
severe sepsis with AKI 
requiring CRRT 1

Adapted CVVHDF protocol with the Oxiris 
filter set to include frequent filter 
changes (every 12 hrs) regardless of 
circuit function – –

Plasma lactate decreased from 9.1 to 1.8 
mmol/L post-treatment (no statistical testing, 
case report only)

Figure suggests no change in MAP; 
however, no data
are provided

The dose and number of vasopressors needed 
to maintain hemodynamic stability were 
progressively reduced over the 3-day treatment 
period and finally ceased by the fourth day of 
the frequent Oxiris filter change protocol (no 
statistical testing, case report only) – – –

Increase in post-treatment urine 
volume, no statistical testing, 
case report only – –

Single case report only, no controls, not possible 
to determine an association between use of the 
Oxiris filter set and patient outcomes
Conclusions drawn from this publication are not 
definitive and should be discussed in the 
context of its limitations –

Oxiris Use in Septic Shock: Experience of Two French Centres. /pubmed/30982028

Schwindenhammer V, 
Girardot T, Chaulier K, 
Grégoire A, Monard C, 
Huriaux L, Illinger J, 
Leray V, Uberti T, 
Crozon-Clauzel J, 
Rimmelé T.

Blood Purif. 2019;47 Suppl 3:1-
7. doi: 10.1159/000499510. 
Epub 2019 Apr 12. Blood Purif Y Y 2019 No Yes

A retrospective 
cohort study 

Dec 2014–Jan 
2019 2 French ICUs

Patients with septic shock and 
AKI requiring CRRT 31

42 CRRT sessions conducted with the 
Oxiris filter set
Treatment initiated a median of 25 hrs 
after ICU admission
40% CVVH/60% CVVHDF – –

Lactate levels decreased by 75% (P  = 
0.0006)
In patients with abdominal infection, there 
was a significant decrease in lactate levels (P 
= 0.0003)
In patients with Gram-negative infection, 
there was a significant decrease in lactate 
levels (P  = 0.0005) –

88% relative decrease in the median [IQR] 
norepinephrine dosage between RRT initiation 
and 48 hrs (1.69 [0.52–2.45] μg/kg/min to 
0.20 [0.09–1.14] μg/kg/min, P  = 0.0025) Unchanged from baseline Unchanged from baseline – –

Hospital mortality was high (64.5%) 
and was similar to the SAPS 
II–predicted mortality rate. When 
broken out by severity quartiles, a 
trend toward improved survival was 
observed for patients with the most 
severe disease

The following parameters were 
unchanged from baseline: platelets and 
diuresis

Retrospective study, small patient number over 
a 5-year study period, no control cohort, study 
not powered to evaluate survival –

Analysis of Endotoxin Adsorption in Two Swedish Patients with Septic Shock. /pubmed/30982027
Broman ME, Bodelsson 
M.

Blood Purif. 2019;47 Suppl 3:1-
3. doi: 10.1159/000499546. 
Epub 2019 Apr 12. Blood Purif Y Y 2019 Yes No 2 case reports Unknown ICU in Sweden

2 patients with severe septic 
shock and AKI requiring CRRT 2

Oxiris filter set used for 24 hrs and 
endotoxin levels were measured at 
various times during that period

Patient A, ~70,000 pg present 
initially; 45,000 pg (64.3%) 
removed by 8 hrs
Patient B: ~35,000 pg present 
initially; 20,000 pg (57.1%) 
removed by 8 hrs – – – – – – – – – –

Analysis of data from 2 patients on the effect of 
the Oxiris filter set on endotoxin removal 
Conclusions drawn from this publication are not 
definitive and should be discussed in the 
context of its limitations –

Hemofilter with Adsorptive Capacities: Case Report Series. /pubmed/30982026

Zhang L, Yan Tang GK, 
Liu S, Cai J, Chan WM, 
Yang Y, Chang P, Wei T, 
Liu X, Yao Q, Wang M, 
Marshall MR.

Blood Purif. 2019;47 Suppl 3:1-
6. doi: 10.1159/000499357. 
Epub 2019 Apr 12. Blood Purif Y Y 2019 No Yes

Case reports from 
ICUs –

Tier 1 hospitals in 
China

Patients with septic AKI 
receiving RRT 4

Patients received CRRT with the Oxiris 
filter set (3 patients treated with CVVH, 1 
patient treated with CVVHDF) – –

Lactate, mmol/L 
Case 1: 8.1 → 4.9 
Case 2: 14.5 → 4.3 
Case 3: 2.4 → 0.9 
Case 4: 1.4 → 1.1 –

Norepinephrine dosage, μg/kg/min 
Case 1: 0.9 → 0.3 
Case 2: 1.5 → 0 
Case 3: 1.0 → 0.07 
Case 4: 0.55 → 0.1 –

Case 1: 16 → 14 
Case 2: 15 → 12 
Case 3: 16 → 9 
Case 4: 14 → 13 – – –

PCT 
Case 1: N/A 
Case 2: 100 → 18 
Case 3: 30 → 2 
Case 4: >200 → 76

Case report of 4 patients only, no controls, no 
association could be determined between the 
Oxiris filter use and patient outcomes
Statistical significance of changes in the clinical 
parameters observed were not reported
Conclusions drawn from this publication are not 
definitive and should be discussed in the 
context of its limitations –

Continuous Renal Replacement Therapy with the Adsorbing Filter Oxiris in Septic Patients: A Case Series. /pubmed/30982024

Turani F, Barchetta R, 
Falco M, Busatti S, 
Weltert L.

Blood Purif. 2019;47 Suppl 3:1-
5. doi: 10.1159/000499589. 
Epub 2019 Apr 12. Review. Blood Purif Y Y 2019 Yes Yes

Retrospective 
observational

Jan 2011–Dec 
2018 2 Italian ICUs

Sepsis or septic shock 
receiving CRRT; 85% had AKI, 
15% did not have AKI 60

CRRT sessions in CVVHDF mode with the 
Oxiris filter set; average treatment 
duration 74 ± 36 hrs

Endotoxin activity decreased by 
22% (P  < 0.01) between the 
start (T0) and end (T2) of CRRT 
treatment with the Oxiris filter 
set

IL-6 levels decreased by 75% (P  < 
0.001)
IL-10 levels decreased by 74% (P  < 
0.05)
Both changes were between the start 
(T0) and end (T2) of CRRT treatment 
with the Oxiris filter set

Reduction in lactate levels from 2.7 ± 1 to 
1.4 ± 1 mmol/L (P  < 0.01)  between the start 
(T0) and end (T2) of CRRT treatment with the 
Oxiris filter set

Increase of MAP by 25% (P < 0.001) 
between the start (T0) and end (T2) 
of CRRT treatment with the Oxiris 
filter set

Decrease of norepinephrine dosage by 58% 
(P  < 0.01) between the start (T0) and end (T2) 
of CRRT treatment with the Oxiris filter set 

Increase in PaO2/FiO2 by 34% (P  < 0.01)  
between the start (T0) and end (T2) of CRRT 
treatment with the Oxiris filter set 

Decrease in SOFA score by ~27% (P  < 
0.001) between the start (T0) and 24 
hrs (T1) of CRRT treatment with the 
Oxiris filter set

Decrease in creatinine (mg/dL) by 
~56% (P  < 0.0001) between the 
start  (T0) and 24 hrs (T1) of CRRT 
treatment with the Oxiris filter set

Increase in urinary output (mL/24 
hr)  by ~76% 
(P  < 0.001)  between the start 
(T0) and 24 hrs (T1) of CRRT 
treatment with the Oxiris filter set –

No significant changes were observed in 
heart rate, CVP, PaCO₂, and pH 

Retrospective study, small patient population, 
no control group, some patients may have had 
normal lactate levels and therefore would not 
be septic according to new criteria –

oXirisNet Registry: A Prospective, National Registry on the Oxiris Membrane. /pubmed/30974438

Villa G, De Rosa S, 
Samoni S, Neri M, 
Cosimo C, Romagnoli 
S, Gavagni M, Ronco C, 
De Gaudio AR.

Blood Purif. 2019 Apr 11;47 
Suppl 3:1-8. doi: 
10.1159/000499356. [Epub 
ahead of print]. Blood Purif Y Y 2019 No No

Description of an 
ongoing, 
prospective, 
Italian, multicenter 
patient registry Ongoing

Enrolling centers in 
Italy

Critically ill patients for whom 
the attending physician 
determined CRRT with the 
Oxiris filter set was indicated, 
according to widely accepted 
guidelines and local clinical 
practice – – – – – – – – – – – – – –

Publication not included in total 
count due to the absence of 
functional or clinical data; included 
for background on registry design

Leukocyte capture and modulation of cell-mediated immunity during human sepsis: an ex vivo study. /pubmed/23531333

Rimmelé T, Kaynar AM, 
McLaughlin JN, Bishop 
JV, Fedorchak MV, 
Chuasuwan A, Peng Z, 
Singbartl K, Frederick 
DR, Zhu L, Carter M, 
Federspiel WJ, Zeevi A, 
Kellum JA.

Crit Care. 2013 Mar 
26;17(2):R59. doi: 
10.1186/cc12587. Crit Care Y Y 2013 Yes No Ex vivo  study N/A N/A

Blood samples drawn from 
patients with septic shock and 
healthy volunteers

21 patients with 
septic shock and 12 
healthy volunteers

The experiments consisted of perfusing 
blood through four different closed 
miniaturized ex vivo extracorporeal 
circuits over a period of 4 hrs with 1) a 
hemoadsorption device (CytoSorb; 
CytoSorbents Corporation, Monmouth 
Junction, NJ, USA); 2) a
hemoadsorption circuit containing 2.5 g 
of small (70 to 75 μm diameter) 
CytoSorb beads; 3) a hemofiltration 
circuit with a mini hemofiltration device 
(Oxiris, Gambro-Hospal, Meyzieu, 
France); and 4) a sham circuit –

Compared with baseline, 
hemofiltration and hemoadsorption 
decreased the concentration of IL-6 
and IL-10 in septic blood – – – – – – – – – Ex vivo study –

Application of endotoxin and cytokine adsorption haemofilter in septic acute kidney injury due to Gram-negative bacterial 
infection. /pubmed/23650198

Shum HP, Chan KC, 
Kwan MC, Yan WW.

Hong Kong Med J. 2013 
Dec;19(6):491-7. doi: 
10.12809/hkmj133910. Epub 
2013 May 6. Hong Kong Med J Y Y 2013 No Yes

Prospective case 
series with 
historical controls

Oct 2011–June 
2012

22-bed adult 
medical-surgical ICU 
in a regional medical 
center serving a 
community of 
600,000 
inhabitants in Hong 
Kong

Patients aged 18 years and 
older with septic shock and 
AKI with suspected or 
confirmed Gram-negative 
bacterial infection (based on 
clinical or microbiological 
findings) 6 Oxiris-CVVH – – – –

There was a trend towards a decrease in 
vasopressor use in both groups after 
commencement of treatment (not significant) –

The SOFA score improved significantly in 
the Oxiris-CVVH group (P  = 0.011) but 
not in the controls (P  = 0.515). The 
SOFA score decreased by 37% at 48 hrs 
post initiation of Oxiris-CVVH compared 
with an increase of 3% in the controls (P 
= 0.013) –

The requirement for dialysis did 
not differ between the Oxiris and 
control groups at 28 days, 3 
months, and 6 months from the 
recruitment date

There was no significant difference 
between the groups in terms of mean 
ICU/hospital length of stay and 
ICU/hospital mortality –

Small patient number, time period bias and 
selection bias resulting from recourse to 
historical controls may have influenced the 
SOFA scores, relatively short follow-up period –

In vitro comparison of the adsorption of inflammatory mediators by blood purification devices. /pubmed/29728790
Malard B, Lambert C, 
Kellum JA.

Intensive Care Med Exp. 2018 
May 4;6(1):12. doi: 
10.1186/s40635-018-0177-2. Intensive Care Med Exp N Y 2018 Yes No

In vitro 
hemoperfusion 
was performed 
using Oxiris, 
CytoSorb, 
Toraymyxin, and 
control tubing (with N/A N/A

Plasma from healthy 
volunteers N/A

In vitro  hemoperfusion experiments in a 
closed-loop circulation model to assess 
the removal of endotoxins and cytokines

The Oxiris filter set showed 
equivalent endotoxin (LPS) 
removal compared with 
Toraymyxin, and significantly 
greater endotoxin removal vs. 
CytoSorb

For most pro- and anti-inflammatory 
cytokines tested, the Oxiris filter set 
showed equivalent cytokine removal 
to CytoSorb, and significantly greater 
removal than Toraymyxin – – – – – – – – –

In vitro data may not translate to clinical 
outcomes –

Endotoxin and cytokine reducing properties of the Oxiris membrane in patients with septic shock: A randomized crossover double-
blind study. /pubmed/31369593

Broman ME, Hansson 
F, Vincent JL, 
Bodelsson M.

PLoS One. 2019 Aug 
1;14(8):e0220444. doi: 
10.1371/journal.pone.0220444
. eCollection 2019. PLoS One Y Y 2019 Yes Yes

Randomized, 
crossover,
double-blind study 

Feb 2016–Feb 
2018 3 ICUs in Sweden

Patients with septic shock, 
with a blood culture positive 
for a Gram-negative bacteria 
or suspected to be caused by 
a Gram-negative agent, and 
associated KDIGO Stage 3 
acute renal failure 16

Crossover regimen of 24-hr treatment 
with the Oxiris filter set followed by 24-hr 
treatment with a standard filter (Baxter 
M150ST), or the reverse filter order. 
CVVHDF with regional citrate 
anticoagulation

First treatment period: Median 
baseline plasma endotoxin level 
was 0.27 EU/mL in the Oxiris 
group and 0.10 EU/mL in the 
standard filter group 
(P  = 0.06).The endotoxin 
concentration decreased from 
baseline significantly more in the 
Oxiris group at 3, 8, and 16 hrs 
than in the standard filter group 
(P  = 0.02, 0.02, and 0.05, 
respectively)

First treatment period: Median 
baseline TNF-α level was 
approximately 45 pg/mL in the Oxiris 
group and approximately 
20 pg/mL in the standard filter group 
(p value not reported). TNF-α 
concentrations decreased more 
rapidly and to a greater degree (by 
about 70%) in the Oxiris group 
compared with the standard filter 
group (by about 20%, P  = 0.008). IL-6 
and IL-8 levels decreased significantly 
compared with baseline (P  = 0.008) 
during the 24-hr period for both 
filters, although, in the standard filter 
group, IL-6 values increased between 
3 and 8 hrs of treatment and IL-8 
values increased between 0 and 1 hrs 
of treatment, and between 3 and 8 
hrs of treatment

At baseline, the median lactate concentration 
was 3.1 (2.2–6.1) mmol/L in the Oxiris group 
and 2.4 (1.4–3.0) mmol/L in the standard 
filter group (P  = 0.24). Blood lactate levels 
decreased by 1.3 (2.2–1.1) mmol/L in the 
Oxiris group (P = 0.02), but remained 
essentially unchanged in the standard filter 
group: +0.2 (–1.0–0.6) mmol/L, median (IQR)

Mean arterial pressure was 
maintained >65 mmHg in both 
groups throughout the filter 
treatments; for the first treatment 
period, the median values were 
69.5 (66–76.5) mmHg and 69.5 
(57–74) mmHg (P  = 0.75) for the 
Oxiris and standard filter groups, 
respectively, median (IQR)

Median norepinephrine dosage at T0 was 0.38 
μg/kg/hr in the Oxiris group and 0.17 μg/kg/hr 
in the standard filter group (P  = 0.02). In the 
Oxiris group, there was a significant reduction in 
norepinephrine dosage over the first 4 hrs (P < 
0.03), which continued throughout the 24-hr 
period; the median change during the 24-hr 
period was –0.25 (–0.57, –0.17) μg/kg/hr (P  = 
0.02); there was no significant decrease in the 
standard filter group –0.07 (–0.28–0.10) 
μg/kg/hr (P  = 0.38), median (IQR) – – – – – –

Small cohort size, non-parametric testing 
chosen for statistical testing, no further 
reduction in the levels of endotoxins or 
cytokines occurred during the second session, 
randomization bias meant that patients 
randomized to the Oxiris group for the first filter 
were more ill than those initially randomized to 
the standard filter –

The haemodynamic effects of Oxiris haemofilter in septic shock patients requiring renal support: A single-centre experience. /pubmed/32393096
Lumlertgul N, Srisawat 
N.

Int J Artif Organs. 2020 May 
11:391398820917150. doi: 
10.1177/0391398820917150
. Int J Artif Organs Y Y 2020 No Yes

Retrospective, 
observational, case 
series

June 2015–Dec 
2017

King
Chulalongkorn 
Memorial Hospital, 
Bangkok, Thailand

Septic shock with AKI or ESRD 
who were treated with the 
Oxiris filter set during CRRT 35

CVVH, CVVHD, or CVVHDF using 
Prismaflex CRRT circuit with Oxiris filter. 
Citrate anticoagulation was used in 2 
patients. All patients received a minimum 
of one treatment with the Oxiris filter set 
and underwent additional treatments 
according to their clinical responses. 
Filters were changed either after clotting 
or 72 hrs – –

Mean lactate levels decreased 64% from 
baseline after 72 hrs of treatment with the 
Oxiris filter set (P  = 0.001) (6.5 [3–17.1] at 
baseline, to 3.7 [1.8–7.9] at 48 hrs and 2.4 
[1.9–4.9] at 72 hrs – measured in mmol/L, 
mean [IQR])

Mean MAP showed no statistically 
significant change, though did 
increase 6.1% from baseline after 
72 hrs of treatment with the Oxiris 
filter set (P  = 0.35) (79.9 ± 14.3 at 
baseline, to 81.4 ± 13.1 at 48 hrs, 
and 84.8 ± 16.1 at 72 hrs – 
measured in mmHg, mean ± SD)

Mean norepinephrine dosage decreased by 
45.9% after 72 hrs of treatment with the Oxiris 
filter set (P  = 0.02) (0.37 [0.13–0.75] at 
baseline, to 0.32 [0.13–0.51] at 42 hrs, and 
0.20 [0.08–0.36] at 72 hrs – measured in 
µg/kg/min, mean [IQR]).

Vasopressor dependency index decreased by 
40.5% after 72 hrs of treatment with the Oxiris 
filter set (P  = 0.01) (0.37 [0.13–1.01], to 0.30 
[0.15–0.78] at 42 hrs and 0.22 [0.08–0.58], 
mean [IQR]). 

Mean PaO₂/FiO₂ ratio was lower after 72 hrs 
but the change was not statistically significant 
(P  = 0.58) (239.1 ± 150.9 at baseline, to 
237.2 ± 135.8 at 48 hrs, and 218.4 ± 104.2 
at 72 hrs, 
mean ± SD)

No change in mean SOFA score (P  = 
0.69), (14.4 ± 3.3 at baseline, 14.8 ± 
3.6 at 48 hrs and 14.6 ± 3.1 at 72 hrs, 
mean ± SD)

Mean Cardiovascular SOFA score 
decreased after 72 hrs of treatment 
with the Oxiris filter (P  = 0.02) (3.9 ± 
0.4 at baseline, to 3.2 ± 1.6 at 42 hrs 
and 3.1 ± 1.6 at 72 hrs, mean ± SD)

Overall SOFA score did not change 
significantly

Mean base excess 
increased after 72 hrs of 
treatment with the Oxiris 
filter set (P  = 0.03) (–5.6 ± 
8.5 at baseline, to –0.95 ± 
10.8 at 42 hrs, and 0.4 ± 
10.4 at 72 hrs, mean ± SD)

No significant change in mean 
urine output after 72 hrs of 
treatment with the Oxiris filter set 
(P  = 0.09) (75 [15–170] at 
baseline, 90 [10–260] at 42 hr, 
and 58.5 [0–148] at 72 hrs, 
measured in mL/day, mean [IQR])

The ICU and hospital mortality rates 
were 82.9% and 91.4%, respectively. 
In subgroup analyses, there were no 
statistical differences in ICU mortality 
rates between patients who initiated 
treatment with the Oxiris filter set at 
<24 and ⩾24 hrs, patients who used 
1 vs. more than 1 hemofilter, and 
patients whose Oxiris hemofilter was 
changed at 24, 48, or 72 hrs

Mean platelet count was  decreased 
after 72 hrs of treatment with the 
Oxiris filter set (P  = 0.02) (70,000 
[26,000–194,000], to 69,500 
[32,000–101,500] at 42 hrs, and 
52,000 [27,000–90,750] at 72 hrs, 
measured per mm³, mean [IQR]) 

Mean WBC was lower at 72 hrs but the 
change was not statistically significant 
change (P  = 0.27) (21,273.6 ± 
13,630.7 at baseline, to 17,932.3 ± 
10,769.1 at 42 hrs, and 19,155.9 ± 
15,302.6 at 72 hrs, measured per 
mm³, mean ± SD)

Retrospective study, small patient population, 
no control group, heterogeneous group of 
patients (in terms of source of infections, timing 
of antibiotics administration, and resuscitative 
protocol), patients had multiple concomitant 
interventions, no cytokine or endotoxin 
measurements taken pre- and post-filter and at 
different time points, the filter lifetime was 
relatively short as regional citrate coagulation 
was unavailable in most cases (median = 23 
hrs) –

Optimized meropenem dosage regimens using a pharmacokinetic/pharmacodynamic population approach in patients undergoing 
continuous venovenous haemodialtration with high-adsorbent membrane. /pubmed/31335959

Padullés Zamora AP, 
Roig RJ,  Badosa EL, 
Riera JS, Fernández 
XLP, PC Campos,  
Bonin RR, Ramos PA, 
Quintano FT, Martinez 
ES, Codina HC.

J Antimicrob Chemother. 2019 
Oct 1;74(10):2979-2983. doi: 
10.1093/jac/dkz299. J Antimicrob Chemother Y Y 2019 Yes No

Prospective, open-
label, observational 
study N/A N/A

Critically ill patients with sepsis 
and acute renal failure in the 
ICU undergoing CRRT 
(CVVHDF) with the Oxiris filter 
set and receiving 1,000 mg of 
meropenem, 30 min infusion 
every 8 hrs 12

Plasma and ultrafiltrate (effluent) 
samples were collected for 
measurements of 
meropenem levels after at least 24 hrs 
following concomitant administration of 
CVVHDF and 1,000 mg of meropenem
every 8 hrs – – – – – – – – – –

Constructed a PK model of meropenem 
using data from sepsis patients 
undergoing CVVHDF using the Oxiris 
filter set that can be used to help 
calculate optimal initial 
meropenem dose

Small sample size used to develop model, 
preventing identification of predictive factors for 
PK variability
Confounding factors such as patient clinical 
status and concomitant drugs and therapies 
were not included in data collection
Study did not measure the post-filter, urine, or 
filter absorption of meropenem
Study did not incorporate residual renal and non-
renal meropenem total clearance, which could 
have led to low optimal doses

Study objectives: To develop a 
pharmacokinetic 
(PK)/pharmacodynamic (PD) model 
for meropenem in critically ill sepsis 
patients undergoing continuous 
venovenous hemodiafiltration 
(CVVHDF) with the Oxiris filter set, 
and to design an optimal dosing 
regimen 

High-volume hemofiltration with a new hemofiltration membrane having enhanced adsorption properties in septic pigs. /pubmed/18799607/

Rimmelé T, Assadi A, 
Cattenoz M, Desebbe 
O, Lambert C, Boselli E, 
Goudable J, Étienne E, 
Chassard D, Bricca G,  
Allaouchiche B.

Nephrol Dial Transplant. 2009; 
24:421–427, doi: 
10.1093/ndt/gfn518. Nephrol Dial Transplant Y Y 2009 Yes No

2 in vitro 
experiments and 
an in vivo  animal 
model N/A N/A

In vitro  experiments:

Bovine plasmatic serum 
contaminated with endotoxin

Human serum contaminated 
with cytokines in pathological 
concentrations (TNF-α, IL-1β, 
IL-1ra, IL-10)

In vivo experiment:

20 sepsis-induced pigs on 
mechanical ventilation N/A

AN69 membrane vs. treated membrane: 
a "hemofiltration membrane prototype to 
greatly adsorb endotoxin and cytokines" 

Bovine serum: circulated in a closed 
circuit in contact with the membrane for 
1 hr at a flow rate of 250 mL/min

Human serum: circulated in a closed 
circuit in contact with the membrane for 
3 hrs at a flow rate of 150 mL/min

Septic pigs: randomized to AN69 group 
or treated membrane group; blood flow 
rate of 150 mL/min for 6 hrs of 
treatment, with the filter changed at 3 
hrs

In vitro experiments: endotoxin 
level was lower following use of 
the treated membrane than 
with AN69. With the treated 
membrane, 66% of the 
endotoxin was adsorbed after 1 
hr

In vivo  experiment: significantly 
lower endotoxin level in the 
treated membrane group vs. 
AN69 group after 1 hrs (1.91 ± 
1.19 vs. 11.07 ± 10.64 EU/mL, 
P  = 0.035). No significant 
difference after 6 hrs (2.26 ± 
2.39 vs. 2.96 ± 2.75 EU/mL)

In vitro experiments: cytokine 
adsorption was also greater with the 
treated membrane than AN69 for 
TNF-α, IL-1β, IL-6, and IL-1ra after 
120 min and 180 min

In vivo  experiment: median (IQR) 
cytokine levels were not different 
between groups except for IL-1β, 
which was slightly lower in the treated 
membrane group after 6 hrs (98 
[49–205] vs. 230 [126–350] pg/mL, 
P  = 0.04)

Septic pigs: before treatment there was no 
difference in lactate between the treated 
membrane group and the AN69 group (2.95 
± 1.47 vs. 3.80 ± 1.54 mmol/L, P  = 0.22). 
After 6 hrs, lactate was lower in the treated 
membrane group than the AN69 group (9.61 
± 4.47 vs. 14.11 ± 3.36, P  = 0.02)

Septic pigs: there was no difference 
in MAP between the treated 
membrane group and the AN69 
group both before treatment (68 ± 
10 vs. 72 ± 12 mmHg, P  = 0.43) 
and after 6 hrs (59 ± 8 vs. 64 ± 6 
mmHg, P  = 0.13) 

Septic pigs: there was no difference in 
epinephrine dosage between the treated 
membrane group and the AN69 group both 
before treatment (0.29 ± 0.47 vs. 0.21 ± 0.32 
mg, P  = 0.66) and after 6 hrs (2.11 ± 1.05 vs. 
3.27 ± 3.02 mg, P  = 0.27) – –

Septic pigs: there was no 
difference in pH between 
the treated membrane 
group and the AN69 group 
before treatment (7.39 ± 
0.06 vs. 7.37 ± 0.05, P  = 
0.43). After 6 hrs, pH was 
significantly higher in the 
treated membrane group vs. 
the AN69 group (7.20 ± 
0.11 vs. 7.10 ± 0.07, P  = 
0.026) – –

No significant differences between 
groups were reported for heart rate or 
cardiac output

No direct quantification of cytokine and 
endotoxin adsorption through analysis of filters 
post experiment

Pig mortality was not evaluated

Hemofiltration was initiated only 2 hrs after 
bacterial infusion

Authors note that the membrane was changed 
on the basis of presumed membrane saturation 
for pigs of this weight after 3 hrs –

Early use of endotoxin absorption by Oxiris in abdominal septic shock. pubmed/32664051/

Wei T, Chen Z, Li P, 
Tang X, Marshall MR, 
Zhang L, Fu P.

Medicine (Baltimore). 2020; 
99:e19632, doi: 
10.1097/MD.0000000000019
632. Medicine (Baltimore) Y Y 2020 No Yes Case report Sept–Nov 2017

West China 
Hospital, Sichuan 
University

51-year-old male patient, 
diagnosed with septic shock 
and multiple organ dysfunction 1

CRRT with the Oxiris filter set: CVVHDF 
mode with a dose of 30 mL/kg/hr, using 
no anticoagulation. 80 hrs treatment, 
with the filter changed every 12 hrs – –

Serum lactic acid concentration (mmol/L)
At application of Oxiris: 14.5   
At the end of use of Oxiris: 4.5 –

Norepinephrine dosage (µg/kg/min)
At application of Oxiris: 1.5  
At the end of use of Oxiris: 0 –

SOFA score
At application of Oxiris: 15
At the end of use of Oxiris: 11 –

Urine output (mL/day)
At application of Oxiris: 70
At the end of use of Oxiris: 3,190

Patient was discharged from the ICU 
and transferred to the general ward

Inflammation-related parameters such 
as PCT concentration decreased from 
over 100 to 14.5 ng/mL over 80 hrs

No measurement of cytokines and endotoxin

Single case report only, no controls, not possible 
to determine an association between use of the 
Oxiris filter set and patient outcomes

Conclusions drawn from this publication are not 
definitive and should be discussed in the 
context of its limitations –

Septic shock after liver transplantation successfully treated with endotoxin and cytokine adsorption continuous renal 
replacement therapy: a case report and literature review. pubmed/32686965/

Li Y, Zhou L, Yang L, 
Yuan F.

J Int Med Res. 2020; 48:1–7, 
doi: 
10.1177/0300060520940439
. J Int Med Res Y Y 2020 Yes Yes Case report N/A ICU in China

35-year-old male patient, 
diagnosed with septic shock 
and Grade 3 AKI after liver 
transplantation 1

CRRT with the Oxiris filter set: CVVH 
mode with blood flow maintained at 
180–200 mL/min, using no 
anticoagulation. 48 hrs treatment, with 
the filter replaced twice during this time

Endotoxin (EU/mL)
0 hrs: 0.17
24 hrs: 0.02
48 hrs: 0.01

IL-6 (pg/mL)
0 hrs: 2,738
24 hrs: 1,542
48 hrs: 57.33

IL-10 (pg/mL)
0 hrs: 1,838
24 hrs: 732.9
48 hrs: 21.01

Blood lactate only reported for before 
treatment (3.26 mmol/L) –

Norepinephrine dose was gradually reduced and 
discontinued after 48 hrs – – – –

Patient was discharged after 
recovery, was doing well 1 year after 
transplantation

PCT (ng/mL)
0 hrs: 61.02
24 hrs: 27.14
48 hrs: 25.27

Single case report only, large-sample study 
required for confirmation –

[Usage of Oxiris hemofilter for septic shock patients: a single-center experience]. /pubmed/32029043/

Zhang C, Sun B, Lin T, 
Wang W, Jin Y, Liu S, 
Zhang J, Wang Z, Liu C.

Zhonghua Wei Zhong Bing Ji Jiu 
Yi Xue. 2019; 31:1531–1534, 
doi: 10.3760/cma.j.issn.2095-
4352.2019.12.019.

Zhonghua Wei Zhong 
Bing Ji Jiu Yi Xue Y N 2019 Yes Yes

Retrospective case 
series

Mar 2018–July 
2019

First Affiliated 
Hospital of Xi'an 
Jiaotong University Patients with septic shock 6

CRRT with the Oxiris filter set, total of 13 
filters were used –

Compared with before treatment, IL-6 
significantly decreased (739.8 ± 
618.2 vs. 509.2 ± 169.6 ng/L, P  < 
0.05)

No significant difference in lactate before and 
after treatment (6.1 ± 3.2 vs. 3.5 ± 2.1 
mmol/L, P  > 0.05)

Compared with before treatment, 
MAP significantly increased (63.3 ± 
1.6 vs. 73.3 ± 2.2 mmHg, P  < 
0.05)

Compared with before treatment, 
norepinephrine dosage significantly decreased 
(1.2 ± 0.7 vs. 0.4 ± 0.3 µg/kg/min, P  < 0.05)

Compared with before treatment, PaO2/FiO2 

significantly increased (95.1 ± 56.2 vs. 166.8 
± 40.4 mmHg, P  < 0.05)

Compared with before treatment, SOFA 
score significantly decreased (17.3 ± 2.1 
vs. 11.7 ± 4.2, P  < 0.05) – – 3 of the 6 patients survived

Compared with before treatment, CRP 
level significantly decreased (277.8 ± 
68.7 vs. 169.1 ± 148.3 mg/L, P  < 
0.05)

Case series of 6 patients only, no controls, no 
association could be determined between the 
Oxiris filter use and patient outcomes –

Effect of Hemoadsorption for Cytokine Removal in Pneumococcal and Meningococcal Sepsis. pubmed/30018829/

Leonardis F, De Angelis 
V, Frisardi F, Pietrafitta 
C, Riva I, Martino 
Valetti T, Broletti V, 
Marchesi G, Menato L, 
Nani R, Marson F, 
Fabbris M, Cabrini L, 
Colombo S, Zangrillo A, 
Coniglio C, Gordini G, 
Stalteri L, Giuliani G, 
Dalmastri V, La Manna 
G.

Case Rep Crit Care. 2018; 
2018:1205613, doi: 
10.1155/2018/1205613. Case Rep Crit Care

N

(DOAJ seal: Y) Y 2018 Yes Yes Case series N/A N/A
36-year-old female patient 
with sepsis

5 total, 1 treated 
with the Oxiris filter 
set

CRRT with the Oxiris filter set: CVVHDF 
mode. In combination with CytoSorb. 96 
hrs treatment –

IL-6 (ng/mL)
12 hrs: 4.326 
60 hrs: 60.1 
72 hrs: 35 

Lactate (mmol/L)
Before treatment: 3.6 
After treatment: 1.7 –

Norepinephrine dosage (µg/kg/min)
Before treatment: 0.5
After 78 hrs: 0 – – – – – –

Statistical significance of changes in the clinical 
parameters observed were not reported

Single case report only, no controls, not possible 
to determine an association between use of the 
Oxiris filter set and patient outcomes

Conclusions drawn from this publication are not 
definitive and should be discussed in the 
context of its limitations –

Comparison of the Clinical Effectiveness of AN69-oXiris versus AN69-ST Filter in Septic Patients: A Single-Centre Study. pubmed/34610595 Zang S, Chen Q, Zhang Y, Xu L, Chen J.Blood Purif. 2021 Oct 5:1-13. doi: 10.1159/000519166. Online ahead of print.Blood Purif Y N 2021 Yes Yes
Prospective 
observational study

Dec 2019–May 
2020

First Affiliated 
Hospital of 
Soochow University Patients with sepsis 44 Oxiris or AN69-ST  –

Compared with pre-treatment values, 
TNF-α, IL-6, IL-8, and IL-10 levels 
decreased significantly after 24 hrs of 
treatment in both groups (all P < 
0.001).  

Patients in the Oxiris group had lower 
cytokine levels than those in the 
AN69-ST group at 24 hrs after 
treatment initiation (TNF-α: 24.55 
[16.9, 30.15] vs. 30.15 [23.38, 
34.13] pg/mL, P  = 0.04; IL-6: 66.63 
[46.21, 102.20] vs. 125.48 [79.73, 
167.97] pg/mL, P  = 0.01; IL-8: 
53.59 [35.10, 66.01] vs. 63.60 
[45.58, 83.37] pg/mL, P  = 0.04; IL-
10: 13.50 [10.35, 18.68] vs. 17.15 
[13.80, 21.95] pg/mL, P  = 0.04, 
respectively) – –

Both groups experienced a significant 
improvement in MAP from baseline to end of 
treatment (P < 0.001). MAP was higher in the 
Oxiris group than in the AN69-ST group at the 
end of treatment (79.0 [76.0, 85.0] vs. 77.0 
[72.75, 79.25] mmHg, P   = 0.04) – – – –

No significant between-group 
differences in hospital mortality –

Observational study design

Endotoxin activity was not measured, and thus it 
was not possible to directly compare changes in 
endotoxin levels from baseline between filters

There were no significant 
differences between the two groups 
regarding intensive care unit length 
of stay, and hospital length of stay



Observational case series: six neurosurgical patients with septic shock demonstrating clinical improvement after a combination of 
standard care and blood purification. PMC8691076

Burov AI, Abramov TA, 
Kostritca NS, Korotkov 
DS, Danilov GV, 
Strunina YV, Savin IA. Eur J Med Res. 2021; 26: 151. Y Y 2021 Yes No Case series N/A N/A

Post-neurosurgery patients 
with septic shock 6

All patients received combined BP therapy 
consisting of CRRT and inflammatory 
mediator adsorber (CytoSorb). CRRT 
(CVVHDF) was delivered with the 
Prismaf lex system with the AN69-ST 
filter (5 patients) or Oxiris (1 patient, K). 
Therapy was started within 10 hrs after 
septic shock diagnosis in 4 patients and 
within 20 hrs in the other 2 patients –

Patient K
IL-6 (pg/mL)
Before treatment: 141 
6 hrs: 19.46
24 hrs: 20.98

IL-10 (pg/mL)
Before treatment: 71.8
6 hrs: 19.3
24hrs: 9.8

Patient K
Lactate (mmol/L)
Before treatment: 2 
24 hrs: 1.1
48 hrs: 1.2
72 hrs: 1.5 –

Patient K
NE (µg/kg/min)
Before treatment: 0.71 
24 hrs: 0.15
48 hrs: 0.15
72 hrs: 1

Median NE demand for all patients reduced 
from a median of 0.89 (0.73, 1.51) µg/kg/min 
before combined BP to 0.19 (0.11, 1.29) 
µg/kg/min in 24 hrs and to 0.16 (0, 1) 
µg/kg/min in 72 hrs after initiation of combined 
BP (not statistically significant) –

Patient K
SOFA score
Before treatment: 16
24 hrs: 14
48 hrs: 15
72 hrs: 15 – –

Hospital mortality: 3 length of stay at 
7 days, 4 patients at 28 days 
(including Patient K)

Patient K
PCT (ng/mL)
Before treatment: 56
6 hrs: 37.8
12 hrs: 32
24 hrs: 29.34

And a fast, statistically significant 
decrease for all pts (reduced more than 
66% in 12 hrs and more than 74% in 
24 hrs after combined BP initiation)

No measurement of endotoxin; small sample 
size, with only one patient using the Oxiris filter 
set; changes not analyzed for statistical 
significance –

Therapy area: COVID-19

Blood purification therapy with a hemodiafilter featuring enhanced adsorptive properties for cytokine removal in patients 
presenting COVID-19: a pilot study. /pubmed/33046113/

Villa G, Romagnoli S, 
De Rosa S, Greco M, 
Resta M, Montin DP, 
Prato F, Patera F, 
Ferrari F, Rotondo G, 
Ronco C.

Crit Care. 2020; 24:605, doi: 
10.1186/s13054-020-03322-
6. Crit Care Y Y 2020 Yes Yes

Prospective, 
multicenter, 
observational pilot 
study Feb–Apr 2020

ICUs participating in 
the OxirisNet 
registry (Italy)

Patients with a confirmed 
diagnosis of COVID-19 
admitted to the ICU 37

BP with the Oxiris filter set: initial 
prescription was CVVHDF mode in all 
cases, median (IQR) dialysis dose was 31 
(11) mL/kg/hr –

Decrease in IL-6 from baseline during 
the first 72 hrs of treatment (P < 
0.001)

IL-6 (pg/mL), median (IQR) 
Baseline: 1,230 (895)
12 hrs: 631.5 (165)
24 hrs: 645 (881)
48 hrs: 320 (259)
72 hrs: 159.5 (141)

Lactate (mmol/L), median (IQR) 
Baseline: 1.67 (1.2)
12 hrs: 14 (10.2)
24 hrs: 1.4 (0.9)
48 hrs: 1.2 (0.4)
72 hrs: 1.1 (0.4)

Mean pressure (mmHg), median 
(IQR) 
Baseline: 84 (23)
12 hrs: 80 (13)
24 hrs: 84 (17)
48 hrs: 87 (24)
72 hrs: 88 (26)

Norepinephrine use, n (%)
Baseline: 24 (64.9%)
12 hrs: 19 (51.4%)
24 hrs: 11 (36.7%)
48 hrs: 5 (18.5%)
72 hrs: 5 (22.7%)

PaO2/FiO2 (mmHg), median ± SD
Baseline: 119 ± 42
12 hrs: 145 ± 56 
24 hrs: 146 ± 55
48 hrs: 170 ± 57
72 hrs: 168 ± 47

Decrease in SOFA score from baseline 
during the first 72 hrs of treatment (P = 
0.002)

Total SOFA score, median (IQR)
Baseline: 13 (6)
12 hrs: 12 (7) 
24 hrs: 11 (6.5)
48 hrs: 8 (5)
72 hrs: 8.5 (4)

pH, mean ± SD
Baseline: 7.31 ± 0.10
12 hrs: 7.32 ± 0.08
24 hrs: 7.36 ± 0.08
48 hrs: 7.39 ± 0.07
72 hrs: 7.39 ± 0.04

Bicarbonate (mEq/L), mean 
± SD
Baseline: 23 ± 5
12 hrs: 24 ± 4
24 hrs: 23 ± 3
48 hrs: 24 ± 3
72 hrs: 24 ± 3

Creatinine (mg/dL), median (IQR)
Baseline: 2.26 (2.5)
12 hrs: 1.92 (1.31) 
24 hrs: 1.34 (1.19)
48 hrs: 1.31 (0.85)
72 hrs: 1.36 (1.31)

Urinary output (mL/hr), median 
(IQR)
Baseline: 30 (40)
12 hrs: 25 (45)
24 hrs: 15 (65) 
48 hrs: 10 (50)
72 hrs: 2.5 (80)

Expected mortality rate from the 
historical control group was 64.7% ± 
16.2, whereas the ICU mortality 
observed was 56.4%, with an 8.3% 
mean difference (expected mortality 
rate for the total treatment 
population was calculated based on 
the mean baseline Acute Physiology 
and Chronic Health Evaluation IV 
score of 117 ± 20)

PCT (ng/mL), median (IQR)
Baseline: 0.78 (2.59)
12 hrs: 0.62 (2.07) 
24 hrs: 0.62 (2.07)
48 hrs: 0.56 (2.15)
72 hrs: 1.1 (1.36)

CRP (mg/L), median (IQR)
Baseline: 200 (176)
12 hrs: 150 (123.2) 
24 hrs: 135 (131)
48 hrs: 133 (130)
72 hrs: 128 (122)

Bilirubin (mg/dL), median (IQR)
Baseline: 0.8 (2.5)
12 hrs: 0.8 (1.7) 
24 hrs: 0.8 (1.9)
48 hrs: 0.7 (1.6)
72 hrs: 0.7 (1.6)

Observational study, cannot provide evidence of 
a causal relationship between BP and patient 
outcomes

Conclusions drawn from this publication are not 
definitive and should be discussed in the 
context of its limitations 

Small sample size, did not point to any values or 
illness stage as a threshold or cutoff for the 
best moment to initiate treatment

Effluent drug removal was not addressed

Effluent and pre- and post-filter cytokine levels 
were not assessed; therefore, reduction of IL-6 
cannot be formally attributed to the effect of BP

Endotoxin removal was not measured

Expected mortality rate was based on a 
historical control –

The absorbing filter Oxiris in severe coronavirus disease 2019 patients: A case series. /pubmed/32779737/

Zhang H, Zhu G, Yan L, 
Lu Y, Fang Q, Fengmin 
S.

Artif Organs. 2020, doi: 
10.1111/aor.13786. Artif Organs Y Y 2020 Yes Yes

Retrospective 
baseline-controlled 
case series Jan–Mar 2020

Henan Provincial 
People's Hospital Patients with severe COVID-19 5

CRRT with the Oxiris filter set: CVVHDF 
mode with citrate regional or heparin 
anticoagulation, with a mean treatment 
duration (± SD) of 172.8 ± 82.1 hrs, and 
the filter changed every 24 hrs –

Decreased levels of cytokines (IL-1β, 
IL-6, IL-10) from baseline post-
treatment with the Oxiris filter set (P 
< 0.043)

IL-1β (pg/mL), median (quartiles)
Pre-treatment: 15.85 (3.04, 27.55)
Post-treatment: 0.13 (0.00, 1.89)

IL-4 (pg/mL), median (quartiles)
Pre-treatment: 0.93 (0.84, 1.16)
Post-treatment: 0.61 (0.47, 1.09) 

IL-6 (pg/mL), median (quartiles)
Pre-treatment: 3,234.49 (713.51, 
16,038.36)
Post-treatment: 181.29 (82.24, 
521.39)

IL-8 (pg/mL), median (quartiles)
Pre-treatment: 154.86 (63.97, 
1,476.1)
Post-treatment: 67.19 (27.84, 85.57)

IL-10 (pg/mL), median (quartiles)
Pre-treatment: 17.43 (9.14, 41.22)
Post-treatment: 4.97 (2.39, 8.70)

Lactate (mmol/L), mean ± SD
Pre-treatment: 2.24 ± 1.75
Post-treatment: 1.12 ± 0.37 

Increase in MAP from baseline post-
treatment with the Oxiris filter set 
(P  = 0.008)

MAP (mmHg), mean ± SD
Pre-treatment: 75.8 ± 4.9
Post-treatment: 85.8 ± 6.2 

Norepinephrine dosage (µg/kg/min), mean ± SD
Pre-treatment: 1.6 ± 0.5
Post-treatment: 1.3 ± 0.7 

PaO2/FiO2 (mmHg), mean ± SD
Pre-treatment: 101.2 ± 7.5
Post-treatment: 132.6 ± 26.2 

Decrease in SOFA score from baseline 
post-treatment with the Oxiris filter set 
(P  = 0.001)

SOFA score, mean ± SD
Pre-treatment: 17.2 ± 1.92
Post-treatment: 11.2 ± 3.4 –

Serum creatinine (µmol/L), mean 
± SD
Pre-treatment: 80.0 ± 37.4
Post-treatment: 59.2 ± 32.7 –

CRP (mg/L), mean ± SD
Pre-treatment: 183 ± 25.21
Post-treatment: 93.78 ± 70.81

PCT (ng/mL), mean ± SD
Pre-treatment: 0.77 (0.29, 4.07)
Post-treatment: 1.32 (0.76, 3.76) 

TNF-α (pg/mL), median (quartile)
Pre-treatment: 0.68 (0.68, 40.85)
Post-treatment: 0.9 (0, 1.34) 

Retrospective case series

Small patient number 

No control cohort –

Potential effect of blood purification therapy in reducing cytokine storm as a late complication of critically ill COVID-19. /pubmed/32247038/

Ma J, Xia P, Zhou Y, Liu 
Z, Zhou X, Wang J, Li T, 
Yan X, Chen L, Zhang 
S, Qin Y, Li X.

Clin Immunol. 2020; 
214:108408, doi: 
10.1016/j.clim.2020.108408. Clin Immunol Y Y 2020 Yes Yes Case series Jan–Mar 2020 Wuhan, China

Critically ill patients with COVID-
19

3 total, 2 treated 
with the Oxiris filter 
set

65-year-old: CRRT with the Oxiris filter 
set for 6 days, with the filter changed 
every 12–24 hrs

56-year-old: CRRT with the Oxiris filter 
set for 3 days

–

65-year-old: IL-6 before treatment 
with the Oxiris filter set vs. after was 
556.3 vs. 78.22 pg/mL

56-year-old: IL-6 before treatment vs. 
after was 304.4 vs. 5.63 pg/mL – – – – – – –

65-year-old died

56-year-old was transferred out of 
the ICU for rehabilitation

65-year-old: CRP before treatment with 
the Oxiris filter set vs. after was 259.3 
vs. 154.9 mg/mL. Lymphocyte count 
before treatment with the Oxiris filter 
set vs. after was 0.16 vs. 0.43 nL

56-year-old: CRP before treatment vs. 
after was 298.4 vs. 59.1 pg/mL

Small case series, no controls, not possible to 
determine an association between use of the 
Oxiris filter set and patient outcomes

Conclusions drawn from this publication are not 
definitive and should be discussed in the 
context of its limitations 

Cytokine Levels in the Body Fluids of a Patient With COVID-19 and Acute Respiratory Distress Syndrome: A Case Report. /pubmed/32422085/ Wang C, Kang K.

Ann Intern Med. 2020. 
L20–0354, doi: 10.7326/L20-
0354. Ann Intern Med Y Y 2020 Yes Yes Case report Jan–Mar 2020

Severe COVID-19 
Intensive Treatment 
Center of 
Heilongjiang 
Province, China

66-year-old male patient with 
critical COVID-19 1

CRRT with the Oxiris filter set for 17 
days, in addition to ECMO and 
plasmapheresis –

Plasma IL-6 levels fluctuated during 
the course of treatment (pg/mL)
Lowest value: 8.46
Day prior to treatment with Oxiris: 
205.51
Day after treatment began: 1,021.79
Day of Oxiris discontinuation: 
14,594.92 
Highest value: 34,037.64

Blood lactate only reported for before 
treatment (4 mmol/L) – –

PaO2/FiO2 (mmHg)
Day prior to treatment with Oxiris: 190
Day 1 of treatment with Oxiris: 91
Day 17: 130

SOFA score
Day prior to treatment with Oxiris: 5
Day 1 of treatment with Oxiris: 12
Day 17: 19

– – The patient died

PCT (ng/mL)
Day prior to treatment with Oxiris: 3.13
Day 1 of treatment with Oxiris: 1.41
Day 17: 134.83

Single case report only, no controls, not possible 
to determine an association between use of the 
Oxiris filter set and patient outcomes

Conclusions drawn from this publication are not 
definitive and should be discussed in the 
context of its limitations 

High and fluctuating levels of 
cytokines that correlated 
inconsistently with the treatments 
administered, including the Oxiris 
filter set that was designed to 
adsorb cytokines

Extracorporeal immune modulation in COVID-19 induced immune dysfunction and secondary infections: the role of oXiris® 
membrane. pubmed/33331748

Cascarano L, Cutuli SL, 
Pintaudi G, Tanzarella 
ES, Carelli S, Anzellotti 
G, Grieco DL, DE 
Pascale G, Antonelli M.

Minerva Anestesiol. 2021 
Mar;87(3):384-385. doi: 
10.23736/S0375-
9393.20.15124-1. Epub 2020 
Dec 17. Minerva Anestesiol Y Y 2021 Yes Yes

Letter to editor, 
case report – –

59-year-old male patient with 
COVID-19 and septic shock 1

CVVHDF (effluent dose 45 mL/kg/hr) with 
the Oxiris filter set –

A 3-fold decrease of IL-6 
concentration was observed within 48 
hrs of initiation of CVVHDF with Oxiris – – – –

SOFA score
Before treatment: 12
After 72 hrs of CVVHDF with Oxiris: 5 – –

Patient discharged alive from hospital 
30 days post-treatment with Oxiris –

Source is a letter to the editor, which provides 
limited data; small study population (single case 
report)

Reported that RRT with Oxiris in a 
critically ill patient with COVID-19-
induced respiratory failure and 
septic shock, possibly due to 
secondary infection, was associated 
with impressive IL-6 serum level 
reduction

Early Initiation of Extracorporeal Blood Purification Using the AN69ST (oXiris®) Hemofilter as a Treatment Modality for COVID-19 
Patients: a Single-Centre Case Series. pubmed/33113325

Ugurov P, Popevski D, 
Gramosli T, Neziri D, 
Vuckova D, Gjorgon M, 
Stoicovski E, 
Marinkovic S, 
Veljanovska-
Kiridjievska L, Ignevska 
K, Mehandziska S, 
Ambarkova E, Mitrev Z, 
Rosalia RA.

Braz J Cardiovasc Surg. 2020 
Oct 28. doi: 10.21470/1678-
9741-2020-0403. Online ahead 
of print. Braz J Cardiovasc Surg Y Y 2020 Yes No

Single-center case 
series June 2020 –

Patients with confirmed COVID-
19 pneumonia 15

Early initiation of BP with the Oxiris filter 
set (within 4–12 hrs of admission) and 
high-dose heparinization 

9 patients received 1 cycle (24 hrs) of 
Oxiris, 5 received 2 cycles, and 1 
received 3+ cycles

Effluent dose 35 mL/kg/hr, dialysate 
dose 14–16 mL/kg/hr, blood flow rate 
150 mL/min, replacement fluid dose 
16–18 mL/kg/hr –

Early initiation of Oxiris was
associated with stable or decreasing 
levels of IL-6, IL-8, and TNF-α, leading 
to a gradual reduction of systemic 
CRP levels – – – – – – –

2 patients developed ARDS and died 
after 5 and 26 days –

Figures showing summary of data included in 
publication – baseline levels provided but no 
physical measurement data. Overall conclusions 
of the paper have been presented

Early initiation of Oxiris was 
associated with stable or decreasing 
levels of IL-6, IL-8, and TNF-α, which 
in turn led to a gradual reduction of 
systemic CRP levels

Endotoxin Adsorbent Therapy in Severe COVID-19 Pneumonia. pubmed/33857940

Peerapornratana S, 
Sirivongrangson P, 
Tungsanga S, 
Tiankanon K, Kulvichit 
W, Putcharoen O, 
Kellum JA, Srisawat N.

Blood Purif. 2022;51(1):47-54. 
doi: 10.1159/000515628. 
Epub 2021 Apr 15. Blood Purif Y Y 2022 Yes Yes

Retrospective 
observational study

Mar 13–Apr 17, 
2020

King Chulalongkorn 
Memorial Hospital, 
Bangkok, Thailand

Patients with severe COVID-19 
and ARDS with intermediate to 
high endotoxin activity assay 
levels (≥0.4) 6

1 patient was treated with CRRT with the 
Oxiris filter set (72 hrs), the other 5 
patients received polymyxin B 
hemoperfusion sessions (2 sessions of 4 
hrs polymyxin B hemoperfusion for 2 
consecutive days)

EAA results of pre-EA therapy 
ranged from 0.47 to 2.79. All 
patients had a decrease in EAA 
level after EA therapy 

For the patient treated with 
Oxiris, EAA declined from 0.86 
at initiation to 0.49 at the end 
of treatment

For the patient treated with Oxiris, IL-
6 levels declined from 3,237 pg/mL 
at initiation to 16 pg/mL at the end of 
treatment – – –

All patients survived and were eventually 
extubated, with improvement in PaO2/FiO2 ratio 
(baseline 145–281), though the timing of 
extubation varied between patients. The 
patient treated with Oxiris was extubated 17 
days after the end of treatment – –

All patients developed AKI. As of 
January 11, 2021, all were 
dialysis independent and 
recovered from AKI – –

Observational study, cannot provide evidence of 
relationship between Oxiris treatment and 
clinical benefit. Only one patient received 
treatment with Oxiris. No control group and no 
statistical analyses performed

Benefit of EA therapy in COVID-19 
ARDS is still unclear and needs to 
be elucidated with randomized 
controlled studies

Extracorporeal Blood Purification in Moderate and Severe COVID-19 Patients: A Prospective Cohort Study. pubmed/34126617

Rosalia RA, Ugurov P, 
Neziri D, Despotovska 
S, Kostoska E, 
Veljanovska-
Kiridjievska L, 
Kuzmanov D, 
Trifunovski A, Popevski 
D, Villa G, Mitrev Z.

Blood Purif. 2021 Jun 14:1-10. 
doi: 10.1159/000515627. 
Online ahead of print. Blood Purif Y Y 2021 Yes No

Prospective, single-
center, 
observational study

June 14–Aug 11, 
2020 –

Patients with mild/moderate or 
severe COVID-19 who were 
treated with Oxiris for 
immunomodulation and 
support for renal function 
during AKI 44

Initiation of treatment with Oxiris within 
4–12 hrs of recognizing a 
hyperinflammatory state. Patients 
received CVVH (effluent dose 35 
mL/kg/hr, blood flow rate 150 mL/min, 
and replacement fluid rate 16–18 
mL/kg/hr). CVVHDF was prescribed in 2 
patients with significant kidney 
dysfunction. Average duration of BP was 
30.3 hrs (20.8–44.9) –

Clinical recovery was associated with 
decreased IL-6 levels, median 
difference –21.44 pg/mL ([95% CI 
–45.6 to –4.1], P  = 0.0001). In 
contrast, IL-6 levels continued to rise 
in patients who ultimately succumbed 
to the disease despite repetitive 
hemofiltration cycles, median 
difference 179.7 pg/mL ([95% CI 
42.02–613.3], P  = 0.0009) – – – – – – - 16 patients died –

Observational study: absence of
randomization and limited cohort size. Cannot 
formally assess the effectiveness of BP and 
cannot provide evidence of a causal relationship 
between this specific BP and improved clinical 
outcome

Results suggest that BP with the 
Oxiris filter set is safe and was 
associated with control of IL-6 in 
patients with COVID-19 

Extracorporeal blood purification is associated with improvement in biochemical and clinical variables in the critically-ill COVID-19 
patients. pubmed/34486793

Premužić V, Babel J, 
Gardijan D, Lapić I, 
Gabelica R, Ostojić Z, 
Lozić M, Pavliša G, 
Hrabak M, Knežević J, 
Rogić D, Mihaljević S.

Ther Apher Dial. 2021 Sep 
6:10.1111/1744-9987.13730. 
doi: 10.1111/1744-
9987.13730. Online ahead of 
print. Ther Apher Dial Y Y 2021 Yes Yes

Prospective, single-
center, 
observational study

Dec 2020–Mar 
2021

University Hospital 
Center Zagreb ICU patients with COVID-19 34

15 patients with COVID-19 treated with 
Oxiris for BP or for support of renal 
function due to AKI

Control group of 19 patients with a 
confirmed diagnosis of COVID-19 were 
treated with standard protocols in the ICU –

Mean baseline IL-6 was 113.4 ± 4.4 
pg/mL, decreasing to 12.7 ± 2.5 after 
72 hrs of BP (P  <0.01 )

Mean IL-6 after BP for survivors was 
69.1 ± 3.4 pg/mL vs. 152.1 ± 4.1 
after BP for non-survivors (P  = 0.19, 
non-significant) – –

No significant change in need for vasoactive 
therapy
At BP initiation: 8 (53.3%)
At 72 h of BP: 7 (46.6%)

Respiratory status improved, a significant 
decrease in respiratory rate, FiO2, and 
FiO2/PaO2 and an increase in PaO2 after 72 hrs 
of BP treatment (P  < 0.01; P  = 0.04; P  = 
0.04; P  < 0.01)

PaO2 (kPa), mean ± SD
At BP initiation: 7.7 ± 1.0
At 72 hrs of BP:  8.6 ± 1.9
FiO2 (%), mean ± SD
At BP initiation: 80.6 ± 10.4
At 72 hrs of BP: 65.6 ± 10.4

Significant decrease of SOFA score after 
72 hrs of BP due to improvement of 
hourly urine output, serum creatinine, 
and FiO2/PaO2 (P  = 0.03) 

SOFA score, mean ± SD
At BP initiation: 12.6 ± 2.2
At 72 hrs of BP: 7.3 ± 1.4 –

No significant change in urinary 
output (mL/hr), median (range)
At BP initiation: 35 (28–45)
At 72 hrs of BP: 50 (34–65)

Expected mortality rate based on 
APACHE IV score (113 ± 17.3) was 
61.3%. Observed ICU mortality in 
patients treated with BP was 53.3% 
and the observed ICU mortality rate 
of patients not treated with BP was 
78.9%

Significant reduction in cystatin C 
(mg/L), median (range)
At BP initiation: 3.2 ± 0.5
At 72 hrs of BP: 1.3 ± 0.2

No significant change in CRP (mg/L), 
mean ± SD
At BP initiation: 84.4 ± 4.6
At 72 hrs of BP: 50.4 ± 3.9

No significant change in bilirubin 
(μmol/L), median (range)
At BP initiation: 16 (9–24)
At 72 hrs of BP: 16 (9–24)

Small sample size, observational study with lack 
of randomization

Treatment of extracorporeal BP with 
the Oxiris membrane provides 
significant reduction of IL-6 and 
cystatine C, leads to improvement in 
respiratory status, respiratory 
parameters, and chest x-ray severity 
score, and reduction of SOFA score 
severity

Use of extracorporeal blood purification therapy (ECBPT) as an adjuvant to high-dose corticosteroids in a severely ill COVID-19 
patient with concomitant bacterial infection. pubmed/34645636

Lim MX, Fong KK, Yeap 
TB.

BMJ Case Rep. 2021 Oct 
13;14(10):e245639. doi: 
10.1136/bcr-2021-245639. BMJ Case Rep Y Y 2021 No No Case report – –

54-year-old male patient with 
severe COVID-19 and 
concomitant bacterial infection 1

30 hrs of CRRT (CVVHDF) with the Oxiris 
filter set as an adjuvant to high-dose 
corticosteroids, effluent dose 40 
mL/kg/hr – – – – – – – – – Patient survived

CRP and PCT levels decreased following 
initiation of treatment with the Oxiris 
filter set Single case report, limited data provided –

Continuous Hemodiafiltration with the oXiris Filter Ameliorates Cytokine Storm and Induces Rapid Clinical Improvement in COVID-
19 - A Case Report. pubmed/35068763

Lobo VA, Lokhande A, 
Chakurkar V, D'Costa 
PM.

Indian J Nephrol. 2021 Nov-
Dec;31(6):555-558. doi: 
10.4103/ijn.IJN_429_20. Epub 
2021 Apr 7. Indian J Nephrol N (DOAJ listed) Y 2021 Yes Yes

Single-patient case 
report

July 14–July 25, 
2020

King Edward 
Memorial Hospital, 
Pune, Maharashtra

77-year-old male with COVID-
19, CKD secondary to 
obstructive uropathy, AKI, and 
elevated cytokine (IL-6) levels 1

Hemodiafiltration on the Prismaf lex 
machine with the Oxiris filter set. Total of 
57 hrs of treatment, with a total of 4,932 
mL of ultrafiltration, and effluent dose of 
37 mL/kg/hr. Treatment with the Oxiris 
filter set ended on Day 5 –

Levels of IL-6 decreased from 240 
pg/mL to 38 pg/mL at the end of 
treatment – – –

PaO2 (mmHg) increased over the treatment 
period (N.B. respiratory support also provided 
in addition to BP)
Day 0/pre-treatment = 52.1 
Day 1 = 111
Day 3 = 83.8
Day 5 = 142
Day 7 = 97.4
Day 9 = 93.4  -

pH remained relatively 
stable over the treatment 
period 
Day –1/pre-treatment = 
7.321 
Day 1 = 7.421
Day 3 = 7.421
Day 5 = 7.34
Day 7 = 7.372
Day 9 = 7.426

Serum creatinine (mg/dL) 
decreased over the treatment 
period
Day –1/pre-treatment = 11.73
Day 1 = 6.54
Day 2 = 6.94
Day 4 = 1.31
Day 5 = 1.16
Day 6 = 2.70
Day 8 = 4.68
Day 9 = 5.27 Patient survived – Single case report, limited data provided –

Blood Purification in Severe and Critical COVID-19 Patients: A Case Series of 5 Patients. PMC8635486

Chen H, Zhang L, 
Zhang W, Liu L, Dai Z, 
Chen M, Zhang D.

Front Public Health. 2021; 9: 
741125. Front Public Health Y Y 2021 Yes Yes

Single-center case 
series

 Jan 31–Mar 1, 
2020

Affiliated Hospital of 
Zunyi Medical 
University

Patients with critical or severe 
COVID-19 5

Hemofiltration/hemodiafiltration 
(CVVH/CVVHDF) was performed for 8–16 
hrs per filter using the M100/Oxiris filter 
set with blood flow rate 150 mL/min and 
prescribed dose 25–30 mL/kg/hr –

Levels of pro-inflammatory cytokines 
were significantly decreased after 
treatment 
(P  < 0.05 for all)

IL-6 (pg/mL), mean ± SD
Prior to treatment: 45.29 ± 33.73
Post-treatment: 7.21 ± 7.12

IL-2 (pg/mL), mean ± SD
Prior to treatment: 1.36 ± 0.46
Post-treatment: 0.85 ± 0.38

IL-10 (pg/mL), mean ± SD
Prior to treatment: 14.06 ± 8.09
Post-treatment: 4.81 ± 1.96 – – –

Significant decrease in FiO2 (%) (P = 0.016), 
mean ± SD
Prior to treatment: 49.80 ± 12.66
Post-treatment: 31.80 ± 4.92

Significant decrease in SOFA score (P < 
0.001)
Prior to treatment: 7.80 ± 1.64
Post-treatment: 3.00 ± 1.25 – – –

Significant decrease in CRP (P = 0.003)
CRP (mg/L), mean ± SD
Prior to treatment: 78.32 ± 34.23
Post-treatment: 11.22 ± 9.14

Observational study, small sample size, no 
control group –

Absorbing filter AN69 surface treatment in critically ill COVID-19 patients: a single-center experience. PMC8583914

Chen G, Ma J, Xia P, Hu 
Y, Liu Z, Zhou X, Li T, 
Yan X, Chen L, Li X, Qin 
Y, Zhang S.

Ren Fail. 2021; 43(1): 
1492–1495. Ren Fail Y 2021 Yes No Case series Feb–Apr 2020 –

Critically ill patients with COVID-
19 12

Oxiris filter sets were renewed every 
12–24 hrs for 3–7 treatment sessions 
until satisfactory inflammatory factor 
removal. 4 patients received ECMO. The 
average time from admission to initiation 
of treatment with the Oxiris filter set was 
19.25 ± 11.97 days –

No significant change in IL-6 after first 
two sessions in non-survived group, 
but IL-6 was significantly reduced 
after the first session in the survived 
group (P  = 0.027) and the reduction 
was maintained until ICU discharge – – – – – – 3/12 patients survived Case series, small sample size, no control group

Results indicate that inflammatory 
factors are associated with disease 
severity; therefore, monitoring 
inflammation is essential, especially 
for critically severe COVID-19 
patients. Early application of 
treatment may achieve better 
efficacy

Successful Treatment of a Critically Ill COVID-19 Patient Using Continuous Renal Replacement Therapy With Enhanced Cytokine 
Removal and Tocilizumab: A Case Report. PMC8215202

Huang TT, Chien YC, 
Wang CH, Chang SY, 
Wang JT, Hsieh SC, Yeh 
YC, Ku SC, Yu CJ, 
Chiang BL, Chang SC, 
Tolwani A.

Front Med (Lausanne). 2021; 8: 
649583. Front Med (Lausanne) N (DOAJ listed) 2021 Yes Yes

Single-patient case 
report

Apr 1–May 11, 
2021

53-year-old male with a history 
of colon cancer and bladder 
cancer with severe COVID-19, 
AKI, and clinical evidence of 
fluid overload and 
hemodynamic compromise 1

CVVHDF with a dialysate flow of 10–15 
mL/kg/hr, combined with ECMO and BP 
using the Oxiris filter set from Day 16 to 
Day 20, followed by use of a standard 
AN69 filter set from Day 20 onwards 
(filter changed every 24 hrs)
N.B. values ref lect treatment period 
f rom Day 16 to Day 20 unless 
indicated overwise –

IL-6 (pg/mL)
Pre-treatment: 12,049.1
Post-treatment: 3,546.5

IL-4 (pg/mL)
Pre-treatment: 0.46
Post-treatment: 0

IL-10 (pg/mL)
Pre-treatment: 2.45
Post-treatment: 2.22

Lactic acid (mmol/L)
Pre-treatment: 5.83
Post-treatment: 1.44

Lactate dehydrogenase (U/L)
Pre-treatment: 813
Post-treatment: 663 –

Blood pressure (mmHg)
Pre-treatment: 79/51
Post-treatment: 131/72 – – –

Urinary output (mL/kg/hr) after 
treatment with Oxiris from Day 
16 to Day 20:
Pre-treatment: 0
Post-treatment: 0.09

Urinary output (mL/kg/hr) after 
full treatment period:
Pre-treatment: 0
Post-treatment: 1.91 Survived

CRP (mg/dL)
Pre-treatment: 20.1
Post-treatment: 12.24

Single case report, limited data provided with no 
statistical comparisons

AKI, acute kidney injury; APACHE, acute physiology and chronic health evaluation; ARDS, acute respiratory distress syndrome; BP, 
blood purification; CI, confidence interval; CKD, chronic kidney disease; COVID-19, coronavirus disease 2019; CRP, C-reactive 
protein; CRRT, continuous renal replacement therapy; CVP, central venous pressure; CVVH, continuous veno-venous 
hemofiltration; CVVHD, continuous veno-venous hemodialysis; CVVHDF, continuous veno-venous hemodiafiltration; EA, endotoxin 
activity; EAA, endotoxin activity assay; ECMO, extracorporeal membrane oxygenation; ESRD, end-stage renal disease; FiO₂, 
fraction of inspired oxygen; ICU, intensive care unit; IL, interleukin; IQR, interquartile range; KDIGO, Kidney Disease Improving 
Global Outcomes; LPS, lipopolysaccharide; MAP, mean arterial pressure; N/A, not available; NE, norepinephrine; PaO₂, partial 
pressure of oxygen; PCT, procalcitonin; PK, pharmacokinetics; RRT, renal replacement therapy; SAPS, Simplified Acute Physiology 
Score; SCUF, slow continuous ultrafiltration; SD, standard deviation; SOFA, Sequential Organ Failure Assessment; TNF, tumor 
necrosis factor; VIS, vasoactive–inotropic score; WBC, white blood cell.

For safe and proper use of the products mentioned herein, please refer to the Operator's Manual or Instructions For Use.

The Oxiris set is a disposable, extracorporeal circuit for use with the Prismaf lex control unit or with the PrisMax control unit (in 
countries where PrisMax is cleared or registered). 

The Oxiris set is indicated for use in critically ill patients with a body weight equal or greater than 30 kg (66lb) for hemoperfusion 
and/or renal replacement modalities such as: 
- Slow Continuous Ultrafiltration (SCUF)
- Continuous Veno-Venous Hemofiltration (CVVH)
- Continuous Veno-Venous HemoDialysis (CVVHD)
- Continuous Veno-Venous HemoDiaFiltration (CVVHDF)

When used for hemoperfusion only, the SCUF mode shall be used with no fluid removal prescription, as the indication is to reduce 
levels of inflammatory mediators, such as cytokines, and to reduce endotoxins.

If patients suffer from acute kidney injury and/or volume overload, the Oxiris set is indicated for continuous renal replacement 
therapies (CRRT), to perform fluid management and removal of uremic toxins. The removal of inflammatory mediators and 
endotoxins is performed simultaneously when indicated for CRRT.

CE 0123

Baxter, AN69, Oxiris, Prismaflex, and PrisMax are trademarks of Baxter International Inc. or its subsidiaries.
All other trademarks herein are the property of their respective owners. 

GBU-AT11-220032 V1.0 07/22



Title URL PDF Therapy areas
Products 
mentioned Main focus Key takehomes

COVID-19-associated acute kidney injury: consensus report of the 25th Acute Disease Quality Initiative (ADQI) Workgroup/pubmed/33060844/ Y COVID-19, AKI None
Consensus report of the 25th ADQI Workgroup meeting on COVID-
19–associated acute kidney injury, including BP techniques

Potential biologic rationale:
BP techniques have been shown to remove circulating molecules 
(cytokines, DAMPs, and PAMPs, including endotoxin and circulating 
viral particles) that potentially contribute to the development of 
multiple organ failure and mortality in critically ill patients with 
COVID-19
Potential BP techniques:
Hemoperfusion techniques, therapeutic plasma exchange, and CRRT 
with surface-modified AN69, polymethylmethacrylate, medium cut-
off or high cut-off membranes 
Criteria for BP use:
“No consensus exists on the use or thresholds of specific biological 
and clinical criteria for initiating, monitoring or discontinuing BP in 
critically ill patients with COVID-19 (not graded).”

Extracorporeal Blood Purification and Organ Support in the Critically Ill Patient during COVID-19 Pandemic: Expert Review and Recommendation/pubmed/32454500/ Y COVID-19

Oxiris
Cytosorb
Toraymyxin Blood purification and organ support techniques in the context of COVID-19

Rationale for use of extracorporeal therapies in COVID-19:
A significant proportion of patients experience cytokine storm and 
lung, heart, and kidney dysfunction

Practical recommendations for critically ill patients with COVID-19:
Suggested that cytokine removal strategies should be reserved for  
patients with evidence of high circulating
cytokines or other evidence of hyper-inflammation
Membranes (e.g. Oxiris) can be used in CRRT mode.

Continuous renal replacement therapy in cytokine release syndrome following immunotherapy or cellular therapies?/pubmed/32474415/ Y Oncology

Oxiris
Cytosorb
Toraymyxin

Cytokine release following treatment with monocolonal antibody based drugs 
for hematological and ontological malignancies such as chimeric antigen 
receptor T cells

Presentation of cytokine release syndrome:
Symptoms ranging from mild, flu-like symptoms, to severe life-
threatening complications.
Symptoms can include multiorgan system failure with pulmonary 
and renal involvement

Need for management strategies:
There are patients who experience cytokine release syndrome 
refractory to tocilzumab and corticosteriod treatment, necessitating 
next line management strategies

Pathophysiological rationale for use of BP therapies:
Immunomodulatory role of removing cytokines, as in sepsis and 
COVID-19

Extracorporeal Blood Purification Therapies for Sepsis /pubmed/30974444/ Y Sepsis/septic shock

Oxiris
Cytosorb
Toraymyxin

Removing endotoxin and cytokines in sepsis: advantages, limits, and clinical 
evidence

Removing endotoxin and cytokines:
Oxiris is the only therapy combining removal of both cytokine and 
entoxin

Future steps:
Further research is needed on the mechanisms of action and 
possible indications for use of BP in sepsis

Is there a role for blood purification therapies targeting cytokine storm syndrome in critically severe COVID-19 patients?/pubmed/32438839/ Y COVID-19
Oxiris
Cytosorb BP in COVID-19: CRRT, cytokine adsorption, and timing of BP therapies

Type of BP:
Targeting cytokine removal may result in better outcomes than 
other BP therapies

Timing of initiation:
There may be an early 'window of opportunity' where removing 
inflammatory mediators could be considered, before the cascade 
effect of inflammatory factors

Expert recommendations on blood purification treatment protocol for patients with severe COVID-19 - Recommendation and consensus./pubmed/32346492/ Y COVID-19 Oxiris Expert recommendations for treatment of patients with severe COVID-19

BP therapies:
"When the purpose is the remove inflammatory mediators, it is 
recommended that filters with absorption properties (such as the 
AN69ST or Oxiris membrane) be selected"

Blood purification could tackle COVID-19? /pubmed/34895343/ Y COVID-19

PMX-DHP
Cytosorb
Oxiris Blood purification in the context of COVID-19

BP therapies
BP therapies have potential benefit in COVID-19 cases. TPE in 
particular could be helpful in the clinical management of cytokine 
storms and coagulopathy. The efficacy of other techniques has also 
been supported by several clinical and in vitro  studies

Future steps
Further research is needed to elucidate the effect of the application 
of BP therapies in COVID-19

Hemoperfusion and blood purification strategies in patients with COVID-19: A systematic review/pubmed/34632596/ Y COVID-19

PMX-DHP
Cytosorb
Toraymyxin
Oxiris

Systematic review of 11 articles to summarize the evidence regarding HP 
therapy in COVID-19

Hemoperfusion therapies
Studies were of low methodologic quality and clinical evidence. 
Initiation of hemoperfusion therapies in patients with COVID-19 
does not seem to be supported by hard evidence. Prospective 
randomized data are needed to establish the role of hemoperfusion 
in patients with COVID-19.

Adsorptive hemofiltration for sepsis management: expert recommendations based on the Asia Pacific experience/pubmed/34402478/ Y Sepsis/septic shock Oxiris
Therapeutic benefits and Delphi consensus recommendations for the use of 
Oxiris in patients with sepsis in the APAC region

Oxiris
There is mounting evidence of the clinical benefits of BP but large 
clinical studies demonstrating benefits of CRRT with Oxiris are still 
lacking. The use of Oxiris in APAC is hindered by the limited 
availability and reliability of endotoxin tests, restricted access to 
Oxiris and clinician perceptions
-


