
Adsorption Techniques

Ghada Ankawi, MD, FRCPC, ABIM
Department of Nephrology, King Abdulaziz University

Jeddah – Saudi Arabia



Disclosures



Objectives

• Lessons learnt from the published literature 
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Mechanisms of Solute Removal in Extracorporeal 

Blood Purification Techniques
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Both molecule/membrane-related 

factors can limit clearance via these 

mechanisms

eg. 

the sieving properties of the membrane, 

diffusion coefficients of the molecules, 

temperature, surface area.



High surface area 300 – 1200 m2/g

Single particle diameter between 50 mm 

and 1.2 cm.

Macroporous =  Pore size > 500 Å (50 nm)

Mesoporous  =  Pore size 20-500 Å

Microporous =   Pore size < 20 ÅMW removed

100-40,000 daltons

Fibers, granules, spheres, 
flakes powder



Hemoperfusion Extracorporeal Circuit   

Ankawi et al. Critical Care, 2018 
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Methods to Overcome Incompatibility 

CPFA



CPFA Circuit   

Ankawi et al. Critical Care, 2018 







Early Hemoperfusion Treatments (Charcoal sorbent)

Since 1960, 

sorbents have 

been used for the 

removal of 

uremic toxins, 

hepatic toxins, 

drugs, and 

chemical poisons

Yatzidis H. Proc Eur Dial Transplant Assoc 1964;1:83–85.

Chang TMS Can J Physiol Pharmacol 1969;47:1043–1045.
Slide courtesy; Prof. Ronco



Clinical applications beyond Poisoning…. 

Acute conditions

Sepsis, pancreatitis, 

trauma, cardiac 

surgery

Chronic Conditions 
(uremic complications)

Others
Liver diseases

Autoimmune diseases
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Lessons learnt



Biomarker-driven therapy  



EUPHAS

Early post-OP PMX-B HP (2 treatments) vs standard care

among 64 patients

Increase in MAP, a decrease in VP requirements.

Improved survival at 28 days

ABDOMIX

PMX-B HP (2 treatments) vs standard care among 243 patients

No significant difference in:

28 or 90-day mortality

Organ dysfunction

EUPHRATES

PMX-B HP (2 treatments in addition to standard of care) vs sham HP among 450 patients

No significant difference in 28-day mortality

(37.7% in the PMX group vs 34.5% in the controls (P= 0.92))



EUPHRATES

Post hoc analysis (D. J. Klein et al, Intensive care medicine)  patients with 

endotoxin activity of 0.6–0.89

10.7% risk reduction in mortality [OR 0.52, 95% CI (0.27, 0.99), P=0.047]

Longer 28-day survival time

Greater change in MAP

Catching up the patient early on (as guided by endotoxin assays) 

before endotoxin-mediated damage may improve the effectiveness of 

sorbent therapy 



Technical aspects
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Alteration of the anticoagulation requirement in 

the circuit



Alteration of the anticoagulation requirement in 
the circuit

COMPACT

CPFA 



Variability in prescription 



Cytosorb in the context of cardiac surgery 

Träger et al. Int J Artif Organs, 2016

16 patients with severe post-CPB SIRS/AKI

Bernardi et al. Critical Care, 2016

Elective CPB surgery

Träger et al. Int J Artif Organs, 2016

39 patients with IE

undergoing CS with HP vs.

28 historical patients with

IE undergoing CPB with no HP

Reduction in IL-6/IL-8

Improvement of hemodynamics

No differences in:

IL-6 level, VP requirement

30-day mortality

Reduction in cytokines

Improvement of hemodynamics



Cytosorb in the context of cardiac surgery 

Träger et al. Int J Artif Organs, 2016

16 patients with severe post-CPB SIRS/AKI

Bernardi et al. Critical Care, 2016

Elective CPB surgery

Träger et al. Int J Artif Organs, 2016

39 patients with IE

undergoing CS with HP vs.

28 historical patients with

IE undergoing CPB with no HP

Treatment duration, (average

191 +/- 56 min, compared to 

treatment lasting for up to 7

days in other studies)



Undesired losses



Drug Removal

(Ronco et al, Blood Purification, 2002)

 Betasorb for ß2- microglobulin (11.8 kD) removal.

 Uremic blood was produced in vitro by mixing 

concentrated ultrafiltrate from a chronic dialysis 

patient with erythrocyte concentrates donated by 

healthy volunteers.

 14 commonly used drugs (MW 236–1.993 Da, 

protein binding 0–95%, and different solubility). 

Bottomline- Careful 

risk/benefit assessment and 

drug level monitoring is 

essential!



Novel uses 





Conclusions
Adsorption represents an interesting technique for blood purification.

Overall, it’s considered safe with no significant side effects. 

It’s associated with reduction in inflammatory mediators, improvement in 

hemodynamics, but not mortality.

Technical aspects, and variability of prescription may have an impact on its 

effectiveness.  

Undesired losses remains a concern and should be accounted for. 

 Biomarker-driven therapy, may be an attractive approach to help identify 

which patients would benefit the most.

Novel uses continue to evolve and may be promising. 




