
© 2009 S. Karger GmbH, Freiburg

Accessible online at: 
www.karger.com/tmh

Fax +49 761 4 52 07 14
Information@Karger.de
www.karger.com

Transfus Med Hemother 2009;36:399–407

5 Human Albumin 

5.1 Preparation

 5.1.1 Quality Criteria

5.2 Active Constituents

5.3 Physiological Properties and Function

5.4 Storage, Shelf Life, Packaging Sizes

5.5 Indications

 5.5.1 Acute Volume Replacement
  5.5.1.1 Acute Volume Replacement in the Perioperative Phase
  5.5.1.2 Acute Volume Replacement in Intensive-Care Patients
  5.5.1.3 Acute Volume Replacement in Burn Patients
  5.5.1.4 Acute Volume Replacement in Trauma Patients
  5.5.1.5 Acute Volume Replacement in Pregnant Women
  5.5.1.6 Acute Volume Replacement in Cardiac Surgery
  5.5.1.7  Acute Volume Replacement in Patients with Bleeding Disorder and Patients with  

Manifest Bleeding due to Coagulopathy
  5.5.1.8 Acute Volume Replacement in Hepatic Surgery (e.g. Liver Transplantation)
  5.5.1.9 Acute Volume Replacement in Children
  5.5.1.10 Acute Volume Replacement in Therapeutical Plasmapheresis

 5.5.2 Therapy of Hypoalbuminemia
  5.5.2.1 Physiology/Pathophysiology
  5.5.2.2 Therapy of Hypoalbuminemia in Intensive-Care Patients
  5.5.2.3  Therapy of Hypoalbuminemia in Undernutrition, Malnutrition and Enteropathies /  

Malabsorption Syndrome
  5.5.2.4 Therapy of Hypoalbuminemia in Liver Cirrhosis
  5.5.2.4.1 Spontaneous Bacterial Peritonitis 
   5.5.2.4.2 Hepatorenal Syndrome 
   5.5.2.4.3 Post Paracentesis
  5.5.2.5 Therapy of Hypoalbuminemia in Nephrotic Syndrome

 5.5.3 Other Applications of Albumin
  5.5.3.1 Albumin Improving Transport Capacity for Drugs
  5.5.3.2 Albumin as Free Radical Scavenger and for Binding Toxic Substances

5.6 Adverse Reactions

5.7 Absolute and Relative Contraindications

5.8 Documentation

5.9 References



400 Transfus Med Hemother 2009;36:399–407 Chapter 5 Human Albumin

5.1 Preparation 

Human albumin is prepared from human pool plasma by al-
coholic precipitation [12]. For pathogen inactivation albumin 
is pasteurized for at least 10 h at 60 °C (see also European 
Pharmacopoeia). 

5.1.1 Quality Criteria 

Human albumin solutions for transfusion are obtained from 
human plasma proteins as sterile preparations which, ac-
cording to the monograph ‘Human Albumin Solutions’ of 
the European Pharmacopoeia, must contain a minimum of 
95% albumin. Aside from human albumin, preparations cur-
rently available have a sodium concentration between 87 and 
160 mmol/l and a potassium concentration below 2 mmol/l. 
Because of variable electrolyte concentrations contained in 
albumin preparations, it is required to monitor the balance 
of water and electrolyte, especially when administering large 
amounts. Up to 3.2 g/l sodium octanoat and up to 4.29 g/l 
acetyltryptophan are added as stabilizers. All albumin prepa-
rations currently available contain less than 200 g/l of alumi-
num.

Albumin solutions do not contain isoagglutinins or blood 
group substances and can thus be administered independent 
of the recipient’s blood group. They do not contain oxygen 
carriers, coagulation factors, or antibodies. Based on the man-
ufacturing process and the pathogen inactivation involved, 
albumin preparations are considered to carry no risk of trans-
mitting infections. 

5.2 Active Constituents 

Human albumin solutions are manufactured as two prepara-
tions, namely as isooncotic (5%) or as hyperoncotic (20–25%) 
infusion solutions. The effective component is human albu-
min with a molecular weight of around 66 kDa consisting of 
584 amino acids of known sequence. Albumin preparations 
intended for clinical use may contain monomers along with 
dimers and, in small amounts, polymers of albumin. Accord-
ing to the European Pharmacopoeia, a maximum content of 
10% polymers and aggregates is permitted.

5.3 Physiological Properties and Function 

The reference concentration of albumin in plasma ranges be-
tween 33 and 52 g/l. Albumin is synthesized exclusively in the 
liver. The normal rate of albumin synthesis is approximately 
0.2 g/kg body weight/day. Extravascular colloid osmotic pres-
sure (COP) in the liver is considered to be the factor regu-
lating synthesis. Albumin synthesis may be suppressed by an 

exogenous supply of substances affecting COP, i.e. natural or 
synthetic colloids [36]. A lasting increase in albumin concen-
tration can only be achieved by suitable nutrition therapy.

Under physiological conditions a steady state exists be-
tween albumin synthesis and metabolism. The amount of al-
bumin metabolized daily is proportional to the plasma con-
centration, i.e. a fixed percentage of approximately 10% of 
plasma albumin content is metabolized per day [29, 31]. Its 
half-life changes inversely proportionately to the plasma albu-
min concentration; i.e. a decreased albumin content results in 
increasing its half-life, whereas increasing albumin concentra-
tions cause the metabolic rate to increase by up to 50%. 

The distribution of albumin in the human body is adequate-
ly described by a two-compartment model where about 40% 
is taken up by the intravascular and 60% by the extravascular 
space [29, 36, 47]. The balance between plasma and interstitial 
space is established at varying rates with respect to the two 
subcompartments of the extravascular albumin pool [57]. The 
total exchange rate between intra- and extravascular volume 
amounts to approximately 5% of the intravascular albumin 
content per hour (so-called transcapillary escape rate). The 
transcapillary escape rate of albumin is increased in arterial 
hypertension, myxedema, burns, liver cirrhosis and diabetic 
microangiopathy [38, 39].

The physiological function of albumin can be summarized 
as follows: 
– volume effect (colloid oncotic effect), 
– transport function.
Volume effect (colloid osmotic pressure (COP)): Albumin has 
a high capacity for binding water (approximately 18 ml/g), an 
intravasal residence time of approximately 4 h presupposing 
physiological capillary permeability [57] as well as an in vivo 
half-life of approximately 18–21 days [29, 31, 57]. At equal 
concentrations the oncotic (colloid osmotic) effect of albumin 
is about 2.5 times greater than that of globulins which have an 
average molecular weight of around 170 kDa [28]. Although 
albumin comprises only about 50–60% of the total protein 
content of plasma, it is responsible for about 80% of intravas-
cular COP.

Transport function: Because of its high net charge albumin 
possesses excellent binding capacities, among other things for 
water, calcium, sodium and trace elements. Albumin is also 
an important transport protein for fatty acids, bilirubin and 
hormones as well as for many drugs. Although these trans-
port qualities are of physiological and pharmacological impor-
tance, no therapeutic indication is documented for adminis-
tering human albumin to improve the transport function.

5.4 Storage, Shelf Life, Packaging Sizes 

Human albumin preparations can be stored at room tempera-
ture, although storage temperature for human albumin solu-
tions should not exceed 25 °C according to expert information 
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(Summary of Product Characteristics). Therefore it is not pos-
sible to administer pre-warmed solutions. 

The European Pharmacopoeia merely requires storage 
conditions under protection from light. 

Human albumin solutions can be administered by a periph-
eral or central venous line and are well tolerated. No daily 
maximum permissible dose is specified for human albumin. It 
is available as 5% or 20% solution in ampoules or infusion 
bottles. Therefore no rapid supply (‘pressure infusion’) is pos-
sible with human albumin to rapidly compensate for acute 
volume loss. 

5.5 Indications 

Clinical application of albumin derives from its physiological 
functions. Possible areas of application are: 
– hypovolemia, 
– hypoalbuminemia, 
– other areas of application (e.g. transport function). 

5.5.1 Acute Volume Replacement 

Albumin is the protein with the highest concentration in plas-
ma and is the main factor responsible for maintaining COP. 
To achieve a normalization or an increase of COP was there-
fore considered as one possible indication for the administra-
tion of albumin solutions. However, this can also be achieved 
in a similar manner by using synthetic colloids. 

A meta-analysis of the ‘Cochrane Injuries Group Albumin 
Reviewers’ published in 1998 has led to a negative assessment 
regarding the use of human albumin [51]. The use of albumin 
was associated with an increased absolute risk of mortality 
in critically ill patients (one extra death for every 17 patients 
treated with albumin). The authors concluded that the con-
tinued use of human albumin should be challenged. Another 
meta-analysis investigated the effect of albumin administra-
tion on mortality when compared with other plasma substi-
tutes [61]. The analysis included volume substitution in sur-
gery/trauma (27 trials), burns (4 trials), neonates (6 trials), in 
patients with ascites (5 trials), in those with hypoalbuminemia 
(5 trials) as well as in other non-specified indications (8 trials). 
A total of 55 trials with a total of 3,504 patients were investi-
gated, and none of the attributes analyzed (‘outcome’, ‘mor-
tality’) showed a significant difference between the treated 
groups, not even between subgroups. In contrast to the meta-
analysis of the ‘Cochrane Injuries Group Albumin Review-
ers’ of 1998, albumin administration was not associated with 
excess mortality, but there was also no benefit regarding sur-
vival (mortality) when comparing albumin with other volume 
substitutes (e.g. synthetic colloids).

Note: In cases where administration of human albumin 
in treating hypovolemia showed no benefit when compared 

with alternative volume substitution, a ‘non-recommendation’ 
was made based on the fact that it is impossible to perform a 
rapid infusion (‘pressure infusion’) of human albumin stored 
at room temperature. According to the individual level of rec-
ommendation, it may be reasonable in particular cases to pur-
sue a deviating course of treatment. 

5.5.1.1  Acute Volume Replacement in the Perioperative Phase
Neither benefit nor harm was shown when using human albu-
min for increased hemodynamic stability in the perioperative 
phase, as compared to a crystalloid or any other colloid vol-
ume substitute [5, 6, 57, 61]. 

Human albumin should not be used as substitute 
in hypovolemia or for increased hemodynamic 
stability of adult patients in the perioperative 
phase. 

2 A 

5.5.1.2 Acute Volume Replacement in Intensive-Care Patients 
The largest trial currently available (approximately 7,000 pa-
tients), using a prospective, randomized, double-blind design, 
compared volume substitution in intensive-care patients by 
administering either crystalloid substitutes or human albu-
min 4% (SAFE Study [18]). No significant beneficial effect 
of human albumin was determined regarding either morbidity 
and mortality or days spent in ICU or in hospital. 

According to the Guideline for Diagnosis and Therapy of 
Sepsis [44], it is not recommended to administer human albu-
min for volume replacement, also in critically ill patients with 
severe sepsis and septic shock. 

Human albumin is not recommended as substi-
tute in hypovolemia or for increased hemody-
namic stability of adult intensive-care patients. 

1 A 

5.5.1.3 Acute Volume Replacement in Burn Patients 
Trauma caused by burning is viewed as a potential indication 
for administration of albumin solutions, however, not during 
the first 24 h after burning. In this context, preference is given 
to crystalloid solutions as volume replacement [7]. 

The administration of human albumin for in-
creased hemodynamic stability of burn patients 
is not recommended during the first 24 h. In the 
further course of treatment administration of 
human albumin may be reasonable. 

2 B 

5.5.1.4 Acute Volume Replacement in Trauma Patients
In trauma patients with (severe) hypovolemia, no rapid com-
pensation is possible using human albumin (pressure infusion 
not possible). No benefit regarding survival is documented 
when compared to other volume substitutes.
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In patients with traumatic brain injury a post hoc follow-up 
analysis of data from the SAFE Study [18] showed a signifi-
cantly increased mortality for the group treated with human 
albumin as opposed to the non-albumin group [48]. 

The administration of human albumin for in-
creased hemodynamic stability of patients with 
traumatic brain injury is not recommended. 

2 B 

5.5.1.5 Acute Volume Replacement in Pregnant Women 
There are hardly any reports on any kind of volume substitu-
tion (including human albumin) in pregnant women. Severe 
hypovolemia during the first months of a pregnancy (e.g. in 
the context of surgical intervention) is a possible indication 
for albumin administration. In contrast, administration of 
modern synthetic volume substitutes is an established pro-
cedure in clinics to correct hypovolemia during delivery (e.g. 
during cesarean delivery). 

In pregnant women human albumin could be ad-
ministered in cases of severe hypovolemia dur-
ing early pregnancy. 

2 C 

It is not recommended to administer human al-
bumin exclusively for volume substitution in the 
course of a cesarean delivery. 

2 C 

5.5.1.6 Acute Volume Replacement in Cardiac Surgery 
Human albumin is considered to be indicated for volume 
replacement in cardiac surgery. In particular, the risk of ex-
cessive bleeding when administering older synthetic colloids 
(dextran, older hydroxyethyl starch (HES) preparations) is 
seen as the rationale for the application of human albumin [3, 
9, 13, 27] since no relevant substance-specific alterations re-
garding coagulation have been reported for human albumin 
use. The majority of the studies reporting benefits when using 
human albumin solutions in the context of cardiac surgery 
originate from the USA. However, no modern synthetic col-
loids with few adverse reactions are available there. Therefore 
the results of a retrospective analysis of data that reported a 
lower incidence of mortality in cardiac surgery patients when 
using human albumin [52] must be interpreted with caution 
because no specifics were given for the volume substitutes 
used as an alternative. In a meta-analysis published in 2001, 
Wilkes and co-workers [62] compared the risk of postopera-
tive bleeding following administration of older HES prepara-
tions (with either high or medium molecular weight (Mw) and 
a high degree of substitution (MS)) in the context of cardiac 
surgery. Human albumin and HES were administered as vol-
ume replacement prior to and after cardiopulmonary bypass 
(CPB), respectively, and also as constituents of the priming 
fluid of the extracorporeal circuit (heart-and-lung machine). 
In nine trials involving 354 patients the effects of a first-gen-

eration starch (Mw 450 kDa, MS 0.7) and albumin were com-
pared. Postoperative blood loss was significantly lower in 
patients exposed to albumin than in those exposed to HES. 
If in contrast a more modern synthetic colloid solution was 
administered (Mw 200 kDa, MS 0.5; 8 trials involving 299 pa-
tients), there was no longer a statistically significant difference 
in comparison to albumin under the conditions of the system-
atic meta-analysis. 

In cardiac surgery patients the administration 
of human albumin for compensation of hypovo-
lemia and for increased hemodynamic stability is 
not recommended. 

1 A 

5.5.1.7  Acute Volume Replacement in Patients with Bleeding 
Disorder and Patients with Manifest Bleeding due to 
Coagulopathy 

In patients with altered coagulation (e.g. polytrauma, patients 
with septicemia) or in patients in whom coagulation disorders 
are anticipated (e.g. cardiac surgery patients with extracor-
poreal circulation) the application of albumin is possible since 
no substance-specific alterations regarding coagulation have 
been reported for human albumin use. However, in such situ-
ations other volume substitutes have also been administered 
without seriously altered coagulation function. Similarly the 
administration of large doses of albumin or other volume sub-
stitutes leads to hypocoagulopathy due to dilution. 

In patients who are at risk of bleeding the ad-
ministration of albumin for volume replacement 
is not recommended. 

2 C 

5.5.1.8   Acute Volume Replacement in Hepatic Surgery  
(e.g. Liver Transplantation) 

Compensation of hypovolemia in patients undergoing major 
liver surgery or liver transplantation has long been considered 
an indication for human albumin therapy. Meanwhile patients 
in such situations have also successfully been treated with syn-
thetic colloids, but large-scale prospective trials are lacking 
[8]. There is also a lack of unambiguous data (controlled, ran-
domized, comparative trials investigating modern synthetic 
volume substitutes) regarding the significance of substitution 
by albumin in major liver surgery, e.g. of extended hepatocel-
lular carcinoma.

In cases of liver transplantation the administra-
tion of human albumin or synthetic colloids is 
recommended for volume replacement, subject 
to the therapy strategy of the particular hepatic 
surgery center. 

2 C 
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5.5.1.9 Acute Volume Replacement in Children 
For a long time, administration of human albumin and stored 
serum has been the treatment of choice regarding volume 
substitution in children. Meanwhile safe and effective volume 
substitution in children is also possible by using crystalloid or 
modern colloid solutions [4, 11, 24, 53, 58]. In general, there 
are only few publications reporting experiences with the appli-
cation of albumin or different volume substitutes in neonates, 
premature infants, and children under the age of 12 months. 
However, some studies showed that in neonates and pediatric 
patients human albumin that is administered for increased he-
modynamic stability can be replaced by other volume substi-
tutes [4, 11, 53, 58].

Routine application of human albumin for volume 
replacement in children is not recommended. 

2 A 

5.5.1.10  Acute Volume Replacement in Therapeutical  
Plasmapheresis 

Administration of human albumin is indicated for volume re-
placement with albumin in therapeutic plasmapheresis. How-
ever, there are no large comparative trials involving other 
substances for volume replacement that would document a 
benefit. 

Human albumin could be administered in order 
to balance volume withdrawal in plasmapheresis. 

2 C 

5.5.2  Therapy of Hypoalbuminemia 

5.5.2.1 Physiology/Pathophysiology 
Compensation of hypoalbuminemia is considered to be an 
essential indication for administration especially of highly 
concentrated albumin preparations. In human plasma albu-
min concentration ranges around 3.5–4.5 g/dl and amounts 
to approximately 60% of the total plasma proteins (6–8 g/dl). 
Around 30–40% of the replaceable albumin pool is located 
in the plasma compartment (approximately 120 g in around 
3 l of plasma volume) [25]. Concentration in the tissue spaces 
is considerably lower (approximately 1.4 g/dl; approximately 
160 g in 10–12 l of interstitial volume). Under normal condi-
tions the liver produces around 200 mg/kg/day in albumin, 
corresponding to around 15 g/day in a man weighing 70 kg. 
The foremost factor in monitoring the production of albumin 
is apparently COP in the region of the extravascular space 
of the liver. In sepsis, infection, trauma, or mental strain the 
albumin level decreases (approximately 1–1.5 g/dl during 
3–7 days). Albumin synthesis is also reduced under these cir-
cumstances, but with a half-life of around 20 days this cannot 
explain the rapid drop in serum albumin concentration. The 
most significant cause of the reduced albumin level is appar-

ently redistribution and/or catabolism. Particularly in patients 
with sepsis an increased vascular permeability (capillary leak) 
plays an important role in developing hypoalbuminemia [19].

Following transfusion of human albumin, its distribution 
within the extravascular compartment is complete after 7–10 
days. Approximately 10% of transfused albumin migrates 
from the intravascular space within 2 h [38], 75% of transfused 
albumin is distributed into the extravascular space after 2 days 
[25]. In particular clinical pictures (e.g. in sepsis) this distribu-
tion process happens far more rapidly. In this connection cap-
illary permeability of albumin can increase 13-fold compared 
to its normal level [10].

5.5.2.2  Therapy of Hypoalbuminemia in Intensive-Care  
Patients

Hypoalbuminemia is a predictor of increased mortality and 
morbidity [29, 31]. Compensation of hypoalbuminemia how-
ever showed no benefit regarding morbidity and mortality in 
comparison to an untreated control group. This was shown for 
adults as well as for children in meta-analyses [26, 61]. 

It is not settled yet which albumin level can be considered 
to be still tolerable and whether there is a ‘critical’ threshold 
value in hypoalbuminemia below which an administration of 
albumin is beneficial.

Two prospective randomized studies were able to show 
that in hypoalbuminemia with levels of <31 g/l or total pro-
tein concentrations of <60 g/l albumin administration signifi-
cantly improved organ function (respiratory, cardiovascular 
and central nervous system function). Also a better tolerance 
to enteral feeding, an improved oxygenation in acute pulmo-
nary failure, and a less positive fluid balance were achieved 
[14, 30]. Both studies however failed to use for comparison 
another substance which also increases COP. Furthermore, 
both studies enrolled only small numbers of patients; there-
fore, they are not comparable with the available meta-analy-
ses enrolling hundreds of patients.

Transfusion of human albumin to balance a state 
of hypoalbuminemia in critically ill patients is 
not recommended. 

2 A 

Since a beneficial effect of albumin replacement in critically ill 
patients with sepsis or those with severe multiorgan failure can-
not be completely ruled out, it might be reasonable to follow a 
deviating course of treatment in individual cases [60].

5.5.2.3  Therapy of Hypoalbuminemia in Undernutrition, 
Malnutrition and Enteropathies / Malabsorption  
Syndrome 

In clinical practice no benefit is shown for the administration 
of albumin in undernutrition, malnutrition and enteropathies 
/ malabsorption syndrome. Because of the composition of 
amino acids with a low ratio of some essential amino acids 
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(tryptophan, methionine, isoleucine) as well as its long bio-
logical half-life of around 19–21 days, albumin is principally 
unsuitable for parenteral nutrition. 

Administration of albumin in undernutrition, 
malnutrition, enteropathies and malabsorption 
syndrome is not recommended. 

1 C+ 

5.5.2.4 Therapy of Hypoalbuminemia in Liver Cirrhosis 
In cirrhotic patients with ascites there is some evidence that 
albumin transfusion leads to a reduction in morbidity and 
mortality [21, 56]. However, as an individual parameter, hy-
poalbuminemia per se is no confirmed indication for substitu-
tion in patients with established liver cirrhosis and ascites. The 
decision on whether volume replacement or albumin substitu-
tion are necessary depends on the degree of severity of liver 
cirrhosis as well as the extent of the hemodynamic, hormonal 
and immunological deficits. 

Three clinical situations are described below where trans-
fusion with human albumin as volume replacement or an al-
bumin substitution may be indicated:
– spontaneous bacterial peritonitis (SBP),
– hepatorenal syndrome (HRS), 
– post paracentesis.

5.5.2.4.1 Spontaneous Bacterial Peritonitis 
According to the Guideline by the American Association for 
the Study of Liver Diseases (AASLD), SBP is defined by the 
detection of neutrophil granulocytes (>250/mm3 of ascites) in 
the absence of an intra-abdominal source of infection [45]. A 
single randomized controlled trial involving patients with asci-
tes and SBP investigated the administration of cefotaxime plus 
albumin (1.5 g/kg body weight at the time of SBP diagnosis (day 
1) and 1 g/kg body weight on day 3) and compared this to treat-
ment with cefotaxime alone without plasma volume expansion 
[56]. In this connection the incidence of renal impairment could 
be prevented by the additional use of albumin, and the mortal-
ity rate at 3 months was significantly improved. However, the 
trial has methodological flaws because the control group did 
not receive adequately controlled fluid replacement. 

In patients with chronic liver failure (e.g. in the 
context of liver cirrhosis) and drainage of ascitic 
fluid attention shall be paid to an adequate vol-
ume replacement.

1 C+ 

However, a subgroup analysis of the data of the above-men-
tioned trial showed that the incidence of renal impairment fol-
lowing SBP was almost exclusively in patients with elevated 
creatinine levels at the time of SBP diagnosis and serum bili-
rubin levels of at least 4 mg/dl [56]. A randomized unblinded 
pilot study involving 10 patients compared the administration 

of 20% albumin for 6 h and the administration of HES 200/0.5 
for 18 h regarding the prevention of hemodynamic and renal 
complications in patients with SBP [17]. There were fewer in-
cidences of renal complications in the human albumin group 
in comparison with the HES group (3 vs. 5 patients). 

Administration of albumin (1.5 g/kg body weight 
on day 1 and 1 g/kg body weight on day 3) could 
be carried out in patients with liver cirrhosis 
and SBP as well as elevated serum bilirubin lev-
els (>4 mg/dl) and renal impairment. 

2 C 

5.5.2.4.2 Hepatorenal Syndrome 
In patients with HRS (definition according to [50]) vasocon-
strictors are used. In the majority of the trials performed on 
the treatment of an HRS, vasoconstrictors were in each case 
combined with albumin [2, 15, 34, 55]. In a prospective, non-
randomized study patients receiving terlipressin combined 
with albumin (1 g/kg body weight on day 1 and 20–40 g albu-
min/day on consecutive days with a central venous pressure of 

18 mm Hg) were compared with patients receiving terlipres-
sin alone [37]. A considerably increased rate of complete re-
sponse was found under albumin therapy. However, this trial 
has methodological flaws in that after the enrolment of 13 pa-
tients the protocol (terlipressin plus albumin) was modified: 
only subsequently, non-randomized, the other patients were 
treated with terlipressin alone. 

In patients with liver cirrhosis and HRS the 
treatment with vasoconstrictors should be com-
bined with albumin therapy. 

1 B 

5.5.2.4.3 Post Paracentesis
Following paracentesis with drainage of ascitic fluid, i.e. post 
paracentesis, without volume compensation after puncture, 
there is the risk of developing a so-called post paracentesis 
syndrome (PPS). PPS is defined as circulatory dysfunction 
accompanied by activation of the renin-angiotensin-aldoster-
one system (increase by >50% of the pre-treatment value to a 
level >4 ng/ml/h on day 6 post paracentesis) [22].

The incidence of PPS is associated with impaired renal 
function, a concomitant considerably higher risk of develop-
ing renal failure and an overall increased mortality [23, 32]. 
To prevent PPS, volume substitution shall therefore be per-
formed after each total paracentesis (i.e. drainage of the total 
volume of ascites) [32, 33]. 

Regarding the selection of plasma expanders for the pre-
vention of PPS, there are randomized clinical trials compar-
ing albumin (6–8 g/l of ascitic fluid) with dextran 70 [16, 23, 
41], polygeline [23, 35, 49], dextran 40 [20] and HES [1]. Partly 
the trials showed considerable differences regarding volume 
and number of paracenteses performed, the degree of severity 
of liver disease, the length of follow-up, and the definition of 
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clinical complications. So far, a meta-analysis of this issue is 
only available in the form of an abstract. There were no sig-
nificant differences between the individual groups regarding 
mortality and incidence of clinical complications. 

Regarding the question of whether the volume of ascitic 
fluid evacuated played a role in indicating the type of plasma 
expander therapy, there is only one case-control trial (without 
incidence of PPS if the volume of ascitic fluid evacuated was 
<5 l and without plasma expander therapy) [40]. There is also 
one randomized controlled trial comparing albumin and saline 
(3.5%) therapy after paracentesis [54]. The latter trial found a 
higher incidence of PPS in the total number of patients when 
3.5% saline was used (170 ml/l of ascitic fluid and transfusion 
rate of 1 l/h), but not in a subpopulation for whom less than 
6 l of ascitic fluid were evacuated. According to a consensus 
guideline, this evidence is not strong enough to deny plasma 
expander therapy to those patients in whom less than 6 l of 
ascitic fluid were evacuated. In this case it is recommended to 
use synthetic plasma expanders [33]. 

Following total paracentesis and a volume of as-
citic fluid 6 l, plasma expander therapy with albu-
min (6–8 g/l of ascitic fluid) should be performed. 

2 A 

Following paracentesis and a volume of ascitic 
fluid evacuated of <6 l, saline (3.5%) should be 
administered alone or, alternatively, synthetic 
plasma expander or albumin (6–8 g/l of ascitic 
fluid) should be used for substitution. 

2 A 

A randomized unblinded clinical trial involving patients with 
liver cirrhosis and first-onset ascites compared a standard 
therapy according to a consensus guideline [33] with and with-
out administration of human albumin (25 g/week in the first 
year and 25 g every 2 weeks thereafter) [46]. It was found that 
the albumin-treated group had a significantly greater cumula-
tive survival rate. However, this trial was not placebo-control-
led and represented a continuation of a previous trial with a 
different primary endpoint [21].

In patients with cirrhosis and first-onset ascites 
albumin therapy at regular intervals could be 
beneficial. 

2 C 

5.5.2.5  Therapy of Hypoalbuminemia in Nephrotic Syndrome 
In nephrotic syndrome, albumin is lost via the kidneys. Com-
pensation of the resulting hypoalbuminemia is not reasonable 
because the transfused albumin is soon eliminated again to 
the greatest extent. 

In cases of nephrotic syndrome the administra-
tion of human albumin is not recommended. 

1 C+ 

5.5.3 Other Applications of Albumin

In addition to increasing COP and the volume-stabilizing ef-
fect associated with this, numerous other features are assigned 
to albumin that exceed its function for volume substitution 
[42, 43]. 

5.5.3.1 Albumin Improving Transport Capacity for Drugs 
Albumin serves as a transport protein for many substances 
(e.g. bilirubin, drugs). It is doubtful whether in the case of hy-
poalbuminemia there may also be an increase in the ‘free’ un-
bound (biologically active) fraction of drugs (e.g. coumarin de-
rivatives). Since an increase in the free fraction of a substance 
is most often followed by a more rapid metabolism or an in-
creased elimination of this substance, no critical increase in the 
concentration of the free substance in plasma is to be antici-
pated in case of low levels of albumin. There is no risk of acute 
toxic effects resulting from hypoalbuminemia because of rapid 
migration of the unbound fraction of drugs from the intravas-
cular to the extravascular space, so that a (low-level) balance is 
reached. In addition, apparently binding sites for drugs are lost 
in the production process of human albumin solutions. 

Administration of human albumin to improve 
the transport capacity for drugs is not recom-
mended. 

2 C 

5.5.3.2  Albumin as Free Radical Scavenger and for Binding 
Toxic Substances

Physiologically, albumin is assumed to serve as free radical 
scavenger and is able to bind toxic substances (e.g. free fatty 
acids). Therefore, albumin seems to be indicated in particu-
lar in patients with sepsis because toxic oxygen radicals play a 
role in pathogenesis and maintenance of sepsis [43]. Allegedly 
albumin can also bind toxins in large-scale burns. Therefore, 
albumin solutions could have a beneficial effect in these pa-
tients. However, to date there are no confirmed factual data 
on the benefit of human albumin therapy regarding morbid-
ity or mortality in humans. It is uncertain whether human 
albumin preparations currently commercially available have 
the same (radical scavenger) properties as natural albumin or 
whether they are altered by the manufacturing process. 

Administration of human albumin as free radical 
scavenger and for binding toxic substances, e.g. 
in patients with sepsis, is not recommended.

1 C 

5.6 Adverse Reactions 

No substance-specific clinically relevant alterations in the co-
agulation capacity nor alterations in organ function (e.g. renal 
function) due to albumin therapy have been reported. There 
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is also no risk of retention of albumin. Although albumin is 
prepared from pooled plasma, albumin preparations currently 
available are considered to be non-immunogenic due to the 
manufacturing process. 

Investigating the safety of application of human albumin, 
Vincent et al. [59] showed that from 1990 to 1997 approxi-
mately 112 million units of human albumin were administered 
worldwide; while from 1998 to 2000 approximately 107 units 
of 40 g each were administered. Adverse reactions that were 
directly associated with albumin were an extremely rare event 
during this observation period.

A study compared approximately 7,000 critically ill patients 
who either received 4% human albumin or crystalloid solu-
tions (SAFE study [18]). No serious adverse reactions were 
reported for the human albumin group in comparison to the 
crystalloid solution group. 

5.7 Absolute and Relative Contraindications 

The only substance-specific contraindication for albumin is an 
established allergy against human albumin (or rather against 
the dissolving agent). As any albumin infusion (e.g. to com-
pensate hypovolemia) simultaneously causes increased intra-
vascular volume, any hypervolemic state is to be considered 
a contraindication. Special caution is necessary in patients 
with severely restricted cardiac function. As is true for all vol-
ume substitutes, the following contraindications apply also to 
human albumin in general:
– congestive heart failure,
– pulmonary edema,
– hypocoagulopathy due to dilution.

5.8  Documentation 

The product type, batch number and recipient of human albu-
min must be documented in writing in accordance with section 
14 of the German Transfusion Act (Transfusionsgesetz; TFG).
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