Hemoadsorption

Hemoperfusion

alone or in combination

Oxiris

PMMA
Cytosorb
Jafron

highly individualized
• The risks of bleeding, clotting/changes in anti-coagulation
requirements, drops in platelets counts, and catheter complications.
• Drug removal (Abx)
• Unpredictable loss of beneficial molecules such as albumin other
nutrients, and amino acids
• Adequate personnel training is required before these techniques can
be applied.
• Finally, all these techniques share the disadvantage of high cost.

XCT/HP
• to gain time
• to move forward
• to make Abx a good impact
• to improve HLA-DR expression (after the use of HP)
• BUT,
• to not prescribe HP as a routine for everyone
• to select a specific population >>> the improvement in organ function
is seen

• we don’t give 1 Abx to every pts
• we give specific Abx to specific infection
• we should not give 1 XCT to everyone ?
• we should not miss the target !

a correct therapy for sepsisin SOT pts
• 1- in the phase of infection & bacterial invasion & LPS delivery >>> to
remove endotoxins & to have source control (pharmacological)
• 2- in the moment of immuno-derangement >>> battle the cytk storm
• 3- in the moment of organ damage >>> organ support

Activated Leukocytes

LPS

SIRS
every single step has a
specific time-window

CARS

HVHF
• Nevertheless, the exact mechanism by which HVHF can increase the
flow of mediators and cytokines between the interstitial
compartment and the blood compartment (and back to the blood
side) is not known.
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‘More dynamic approach ’ ® Lymphatic flow ® Bringing more cytokines
into the blood for hemofiltration, other organs metabolism ...
Lymph/serum ratio of albumin 0.48/IL-8 9.8 but IL-6 40!

Fig. 3. Rationale for extracorporeal removal. The mediator delivery hypothesis.

Hybrid Techniques
• Hybrid techniques have been attempted, taking advantage
simultaneously of different techniques without having to support
their drawbacks.
• CPFA and cascade hemofiltration (CCHF), are able to retrieve large
amounts and large molecules without the risk of losing important
nutrients because part of the so-called purified blood is going back
to the patient.

Why Hybrid Techniques May be a Good Option ?
• With regard to filter porosity, if we stick to hybrid
techniques such as CCHF and CPFA
• and if a significant part of this so-called purified
blood is going back to the patients,
• there would be no real theoretical limits
• as nothing important would be lost
• and only target molecules would be adsorbed.

Italian Style

CPFA
a targeted response to sepsis in SOT pts
Plasma
‘Bad molecules’

‘Good molecules’

UF out
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Fig. 1. Schematic diagram of CPFA.
UF Ultrafiltrate.
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Fig. 3. Adsorption can occur by passing ei-

ther whole blood or plasma through the
sorbent cartridge. Haemoperfusion is associated with a higher blood flow passing
through the cartridge (a). This gives theadvantage of havingUltrafiltrate
a higher volume of blood
treated, but there is usually a much more
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and this gives greater adsorption efficiency.
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Plasma flow rate = 20–40
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Optimal adsorption
• Low linear velocity
• High time of contact
• No fouling

• The sorbent adsorption allows reinfusion of the endogenous plasma
after nonselective, simultaneous removal of different sepsisassociated mediators through a specific cartridge.
• CPFA is performed using a four-pump modular treatment (Lynda,
Bellco®, Mirandola, Italy) that consists of a plasma filter (0.45m2
polyethersulfone with an approximate cutoff of 800 kDa), a
nonselective hydrophobic resin cartridge (140ml) with a surface of
about 700m2/g, and a synthetic, high-permeability, 1.4-m2
polyethersulfone hemofilter where convective exchanges may be
applied to the reconstituted blood in a postdilutional mode
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Abstract
Coupled plasma filtration adsorption (CPFA) is an extracorporeal treatment based on plasma filtration associated with
an adsorbent cartridge and hemofiltration. CPFA is able to
remove inflammatory mediators and it has been used to
treat severe sepsis, septic shock and multiple organ dysfunction syndrome. Limited experience exists on the use of CPFA
after solid organ transplantation. We report our experience
with CPFA in 2 kidney transplant recipients with post-nephrolithotomy septic shock and severe unexplained rhabdomyolysis. In both the cases, excellent results were observed.
In selected cases, CPFA can be safely and effectively used in
patients with a solid organ transplant. However, additional
studies are needed in this particular setting, to further investigate the potential role of CPFA for the treatment of other
conditions associated with excessive inflammation, such as
in rheumatologic disorders and delayed graft function.
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ABSTRACT

Introduction

Coupled plasma filtration adsorption (CPFA; Bellco
S.r.l., Mirandola, Mo., Italy) is an extracorporeal treatment combining plasma filtration with an adsorbent cartridge and hemofiltration [1] . The main clinical application of CPFA is the treatment of sepsis [2–5] . The hydrophobic resins in the cartridge can absorb a wide range of
pro-/anti-inflammatory mediators thus allowing the removal of the inflammatory mediators responsible for the
development and maintenance of septic shock and multiple organ dysfunction syndrome. Other treatment modalities previously used to treat sepsis (drugs, monoclonal
antibodies, other extracorporeal treatments) are mainly
directed against a single substance or mediator. This high
selective effect seems to represent their major limitation
[6] .
CPFA is likely to be a therapeutic option for severe
rhabdomyolysis. In fact, the resin contained in the CPFA
cartridge presents a highly adsorbing surface due to the
great number of suitable pores that are capable of capturing molecules. The maximum of efficacy is obtained especially in case of substances with high-medium molecular weight, like myoglobin (about 18 kDa). On the other
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Purpose: To compare the efficacy of Coupled Plasma Filtration and Adsorption (CPFA) plus
Continuous Veno-Venous Haemofiltration (CVVH) versus CVVH alone as an adjunct treatment of sepsis in terms of haemodynamic stability, inotropic requirement and inflammatory
mediators.
Design and Methods: Prospective randomized controlled trial involving septic patients
with/without acute kidney injury (AKI) whom were randomized to receive CPFA + CVVH or
CVVH alone. Haemodynamic parameters including inotropic requirements and inflammatory
mediators [procalcitonin (PCT) and C reactive protein (CRP)] were measured.
Results: Twenty-three patients [CPFA + CVVH (n = 11), CVVH (n = 12)] were enrolled.
Haemodynamic stability occurred earlier and sustained in the CPFA + CVVH group with an
increase in diastolic blood pressure (p = 0.001 vs. p = 0.226) and mean arterial pressure
(p = 0.001 vs. p = 0.575) at the end of treatment with no increment in inotropic requirement.
Both groups had a reduction in PCT and CRP (CPFA + CVVH: p = 0.003, p = 0.026 and
CVVH: p = 0.008, p = 0.071 respectively). The length of intensive care unit stay, hospital stay
and 30 day outcomes were similar between the groups. There was an inverse association between serum albumin and CRP (p = 0.018). Serum albumin positively correlated with systolic
blood pressure (p = 0.012) and diastolic blood pressure (p = 0.009). We found a trend between CRP and length of hospital stay (p = 0.056). Patients with a lower PCT at 24 h had a
better outcome (survival) than those with a higher PCT (p = 0.045).
Conclusion: CPFA is a feasible, albeit expensive adjunctive extracorporeal treatment that may
be superior to CVVH alone in the treatment of severe sepsis.
Keywords: Acute kidney injury, CPFA, C reactive protein, CVVH, sepsis, multiorgan dysfunction
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The world of hemofiltration and associated hybrid therapies is
still evolving rapidly.
Not only the investigator but also the clinician should be aware
of the recent advances as several ongoing dose outcome
studies may profoundly change daily practice.
The expansion and odyssey of the hemofiltration universe
continues.
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