
Acute Therapy Systems

prometheus®

Supports the liver function by adsorption and dialysis



Rationale

Multiple solutes accumulate in
blood as the excretory and 
metabolic function of the failing
liver declines. Many of these 
substances play a critical role in
the pathophysiology of hepatic
failure (e.g. by inhibiting both
regeneration of the liver and 
neurological functions). Additional-
ly, renal failure often develops in
patients with hepatic dysfunction
with subsequent accumulation of
uraemic toxins in blood.

The prometheus® therapy for
extracorporeal blood purification
supports the detoxification 
function of the liver.

Thus, the liver is temporarily
relieved enabling a regeneration
of liver cells.

Therapy

Metabolites associated with liver
failure vary with respect to mole-
cular size and physicochemical
characteristics. Typically, a 
significant portion of toxins is
albumin-bound, e.g. unconjugated
bilirubin, bile acids, hydrophobic
amino- and fatty acids. 
Fractionated plasma separation
and adsorption (FPSA) clears
blood effectively from albumin-
bound substances.

Another significant portion of 
toxins comprises water-soluble
toxins of low- and middle-mole-
cular weight. Their concentrations
are increased by hepatic failure
(e.g. ammonia), or renal failure
(e.g. urea and creatinine). These
toxins are most effectively
removed by haemodialysis.  

Thus, a combination of FPSA
with high-flux haemodialysis is
the most effective method to
deplete the patient from toxic
waste.

System components

The prometheus® machine 
consists of the Fresenius Medical
Care 4008H dialysis machine
which is expanded by a module
for fractionated plasma separation
and adsorption (FPSA). It can 
be used either for liver support
(FPSA with simultaneous 
dialysis) or for conventional 
dialysis alone. 

An albumin filter, two 
adsorber and a Fresenius 
high-flux dialyser are 
required for one treatment.

The prometheus® System

Albumin filter and adsorber of the
prometheus® system

prometheus® machine with albumin filter,
adsorber and dialyser



Safety

The prometheus® therapy has
proven to be safe and compatible
during numerous treatments. 
The procedure has been well-
tolerated by the patients (1,2).

Selectivity

The AlbuFlow® filter is made 
of Fresenius Polysulfone® hollow
fibres and shows an excellent
biocompatibility. Its specially
designed membrane is 
permeable to albumin and 
albumin-bound substances.
Unlike conventional plasma 
filters it retains not only cells but
also larger molecules of the
immune and coagulation system
in the patients’ blood.

Safety and Efficiency

Haemotological safety parameter (1)

Treatment Pre Post p

Serum albumin (g/L) 27 ± 5 28    ± 6 0.9

Leukocytes (1000/µL) 15.1 ± 1.9 22.7 ±15,8 < 0.01

Thrombocytes (1000/µL) 53 ± 21 61    ± 29 0.6

Factor II (%) 30 ± 9 32    ± 14 0.8

Factor V (%) 36 ± 9 42    ± 15 0.5

Fibrinogen (g/L) 2.4 ± 1.6 2.8 ± 1.9 0.6 
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Efficiency

The efficiency of the adsorber –
measured as chemical parame-
ters – was proven in two clinical
studies (1,2).

In the intra-individual comparison
8 patients with acute exacerbation
of pre-existing liver failure were
treated alternately with the
prometheus® and another liver 

support system. 32 consecutive
treatments were analysed (3).

Each treatment with identical
blood and dialysis fluid flows 
lasted 6 hours, whereby the
prometheus® therapy led to 
significantly higher clearances for
bilirubin (total, conjugated,
unconjugated), ammonia and
urea. Consequently the reduction

rates for these substances were
significantly higher under
prometheus® therapy, eg. for
bilirubin: 
total 37 % vs 28 %
conjugated 52 % vs 43 %
unconjugated 16 % vs –4 %
As expected, unconjugated 
bilirubin – a marker for heavily
albumin-bound substances – was
only reduced under prometheus®

therapy.

Efficiency parameter during prometheus® therapy

11 patients, 22 treatments(1) 14 patients, 50 treatments(2)

Treatment Pre Post p Change Pre Post p Change

Total bilirubin (mg/dL) 26.1 ± 16.7 20.6 ± 14.5 0.06 – 21.0 % 16.8 ± 8.9 10.1 ± 6.4 < 0.05 – 39.9 %

Bile acids (µmoL/L) 68.0 ± 54.0 39.0 ± 36.0 < 0.01 – 42.6 % 135.0 ± 88.0 97.0 ± 58.0 < 0.05 – 28.1 %

Ammonia (µg/dL) 76..6 ± 51.1 46.0 ± 30.7 < 0.01 – 40.0 % 105.0 ± 65.0 64.0 ± 48.0 < 0.05 – 39.0 %



Advantages of the System Components

• Effective detoxification of albumin-bound toxins by direct adsorption

• Highly efficient dialysis of water-soluble toxins carried out as second independent step

• No exogenous albumin required for priming and filling of the system

• Usable also as dialysis machine for conventional dialysis

Highly efficient dialysis 
by the Fresenius Polysulfone®

high-flux dialyser

Clinical experience

Treatment was given, for the first
time, to a patient suffering from
fulminant hepatic failure due to
ecstacy consumption. Although all
criteria for a liver transplantation
were fulfilled, transplantation was
refused due to known cocaine

abuse of the patient. After con-
ducting the prometheus® therapy
the patient recovered(5).

In another case, the waiting 
period for a successful liver trans-
plantation was bridged in a 
4-year old child (10 kg), whereby
the extracorporeal system was 

not primed with the usual crystal-
loid solution,but with fresh frozen
plasma (4).

The prometheus® therapy has
also been successfully applied in
treatment of mushroom poisoning.

Separation of the plasma 
albumin fraction by the Fresenius
Polysulfone® AlbuFlow® filter

Toxin release from the patient´s 
own albumin by the adsorber
prometh® 01 and prometh® 02

Two treatment modalities – one therapy system

Fractionated plasma separation and adsorption high-flux dialysis



Adsorption and Dialysis

System

The prometheus® system 
eliminates albumin-bound and 
water-soluble toxins in two 
separate steps.

FPSA circuit

Firstly, the patient´s own albumin
is separated from blood by a
novel membrane filter, AlbuFlow®,
which retains higher molecular
weight solutes and cells in the
blood. The filtered albumin is then
perfused through the adsorber, 

prometh® 01 and prometh® 02,
whereby the bound toxins are
captured by direct contact with
the high-affinity adsorbing 
material. The native albumin is
then returned to the patient.

Thus, no exogenous albumin is
required for the entire process.

Dialysis circuit

Finally, water-soluble toxins are
effectively removed by dialysing
the patient’s blood directly: 
e.g. ammonia, which plays an 
important role in the development 

of hepatic encephalopathy, as well
as urea and other substances
accumulating in the hepatorenal
syndrome.

The albumin filter membrane, as
well as the dialyser membrane, is
made of the highly biocompatible
Fresenius Polysulfone®.

blood pump

Fresenius 
Polysulfone®

high-flux 
dialyser

AlbuFlow® filter

adsorber prometh® 02

Adsorber prometh® 01

plasma pump FPSA circuit

dialysis circuit
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