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The cytokine clearance CHDF depends on the characteristics of the membrane 
filter used. The AN69ST membrane filter has strong adsorption capacities. We 
evaluate the interleukin (IL)-6 clearance of the AN69ST and PS membrane filters in 
a child with sepsis.

Objectives

Methods

Results
The range of inlet plasma IL-6 concentration was 67,000-192,000 pg/mL. Both 

membranes eliminated IL-6. The AN69ST membrane filters showed a higher 
clearance of IL-6 than did the PS membrane filter (4.9 vs. 3.3 mL/min; filtration 
clearance: 1.2 vs. 0.9 mL/min; absorption clearance: 3.7 vs. 2.4 mL/min). The 
filtration clearance did not change for 24 h in both membranes. The absorption 
clearance was dramatically decreased at 6 h in AN69ST (from 3.7 to 0.8mL/min) and 
PS (from 2.4 to 0.3 mL/min) membrane filters.

Conclusion
The results indicated the differences in the IL-6 clearance between AN69ST and PS 
membrane fil ters. The clearance of AN69S T is superi or to tha t of PS membrane filter. 
The absorption clearance of IL-6 was reduced significantly at 6 h. These filters 
should be changed every 3 to 6 h to maintain their high adsorption performance.
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The patient was a 4-year-old boy weighing 12 kg diagnosed septic shock and 
acute kidney injury due to gastric perforation and generalized peritonitis. He 
underwent CHDF to replace his renal function and remove the inflammatory 
cytokines. The TR55X dialysis machine (Toray Medical, Japan) was used with the 
following hemofilters: sepXiris 60 (AN69ST 0.6 m2; Baxter, USA) and Excelflo AEF-
07 (PS 0.7 m2; Asahi KASEI Medical, Japan). Nafamostat mesylate was used as an 
anticoagulant, and the vascular access was an 8-Fr double lumen catheter 
inserted in his right internal jugular vein. The settings of CHDF were as follow: 
blood flow rate 30 mL/min, dialysate flow rate 750 mL/h, filtration flow rate 50 
mL/h. The IL-6 samples were obtained at 1, 3, 6, 12, 18, and 24 h after the start 
of each CHDF session. The inlet plasma, outlet plasma, and filtrate IL-6 
concentrations were measured. These samples were measured by 
chimiluminescent enzyme immunoassay (CLEIA) technique, using Human IL-6 
Fujirebio (Fujirebio, Japan). And the total, filtration, and adsorption clearances 
were calculated.

QB: blood flow, QD: dialysate flow, QF: filtration flow, Cin: concentration of inlet, 
Cout: concentration of outlet, Cf: concentration of filtrate
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Discussion
Both AN69ST and PS membrane filters removed IL-6 from the patient’s blood by 

adsorption and filtration. The filtration clearance was same level between the two 
filters. The adsorption clearance of AN69ST was much higher than that of PS membrane 
filters during the first 3 h of each CHDF session, but dramatically decreased after 12 h 
of each session, even worse, IL-6 detached from AN69ST and PS membrane filters. 

Yumoto M et al. compared four different membrane filters (AN69ST, PMMA, HCO 
polyaryletherufone; PAES, and PS) in vitro. They reported that AN69ST had the highest 
efficiency of HMGB1 removal, followed by the PMMA membrane filter, and PAES, and PS 
membrane filters removed little amount of HMGB15). But they don’t report efficiency of 
IL-6 removal. The factors of cytokine clearance depend on blood cytokine levels, 
production rate of cytokines, cytokine type, membrane type, membrane area, duration 
of CHDF, filtration and dialysis flow rate, etc. These factors need to be evaluated in 
large group.

In a clinical study,  28-day survival rate was much higher than the predicted mortality 
rate with APACHE II score in severe critically ill patients treated with AN69ST-CHDF6). We 
need to evaluate the clinical outcome of critically ill patients treated with CRRT with 
the AN69ST and other membrane filters.  
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Introduction
In 1993, Bellomo R et al. first reported that various inflammatory cytokines 

could be removed by continuous hemodiafiltration (CHDF)1). The acrylonitrile-co-
methallyl sulfonate surface treated (AN 69ST) membrane filters is widely used in 
the world. In Japan, the polysulfone (PS) membrane filters are widely used as 
hemofilter for continuous renal replacement therapy (CRRT). The polymethyl 
methacrylate (PMMA) membrane filters have been used as a cytokine-adsorption 
membranes in septic patients2), 3), and the AN69ST membrane filters has been sold 
since 2014 in Japan. The PMMA membrane filter was well studied at the point of 
cytokine clearance and outcome in septic patients. There are a few papers 
reported the comparison of cytokine clearance 4) . 

QB 30 mL/min (2.5 mL/kg/min)
QD 750 mL/min
QF 50 mL/min
QCRRT 800 mL/min (1.1 mL/kg/min)

AN69ST PS
Surface area (m2)
Convection
Adsorption
Fiber diameter (µm)
Fiber wall thickness (µm)
Length (cm)
Priming volume (mL)

0.6
Yes
Yes
240
50
27
44

0.7
Yes
No
220

70 -75
25
47


