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HUMAN ALBUMIN



Human albumin structure

• globular 66 kDa protein, 584 aminoacids

• three homologous domains that form a heart-
shaped molecule

• water soluble

• negative charged

• non-glycosilated

• high capacity for binding water









Physiological functions of albumin in the plasma

Boldt J. Br. J. Anaesth. 2010;104:276-284









Clinical conditions associated with increased 

albumin transvascular escape rate

Boldt J. Br. J. Anaesth. 2010;104:276-284



Hypoalbuminemia

• serum albumin concentration ≤3.0 g/dl

• very common in critically ill patients:
– increased albumin losses (bleeding, gastrointestinal

tract, renal)

– increased capillary permeability (redistribution from 
the intravascular to the interstitial space)

– dilution due to intravenous fluid administration

– poor nutritional status

– altered liver function



Hypoalbuminemia

Associated with:

• increased complications

• reduced short-term and longer-term survival in
critically ill patients1

• each 1.0 g/dl decrease in serum albumin is 
associated with a 137% increase in risk of death, 
an 89% increase in morbidity and a 71% 
increase in length of hospital stay2

1 Caironi P, Gattinoni L. Blood Transfus 2009, 7:259–267.
2 Vincent JL, Dubois MJ, et al. Ann Surg 2003, 237:319–334.



Hypoalbuminemia

• There is an association between the severity of 
the injury and the albumin level1

• The effect of hypoalbuminemia on outcome is a
cause – effect relationship or 
hypoalbuminemia is a marker of serious disease 2

1 Gibbs J, et al. Arch Surg 1999, 134:36–42
2 Vincent et al. Critical Care 2014, 18:231.



Albumin story









Woodruff LM, Gibson ST: The clinical evaluation of human albumin.
US Naval Med Bull 1943, 40:791–796.



RCT conducted in just 16 patients, compared the effects of 
intraoperative use of albumin solution with those of a sodium-
rich fluid during surgery and showed that albumin infusion led to
less extracellular fluid expansion.

Skillman JJ. Randomized trial of albumin vs. Electrolyte solutions 
during abdominal aortic operations. Surgery 1975, 78:291–303.



Cochrane Injuries Group Albumin Reviewers: Human albumin
administration in critically ill patients: systematic review of
randomised controlled trials. BMJ 1998, 317:235–240.



CONCLUSIONS: 
There is no evidence that albumin administration reduces mortality in critically ill patients 
with hypovolaemia, burns, or hypoalbuminaemia and a strong suggestion that IT MAY 
INCREASE MORTALITY. These data suggest that use of human albumin in critically ill 
patients should be urgently reviewed and that it should NOT be used outside the context of 
rigorously conducted, randomised controlled trials.







BMJ. May 1, 1999; 
318(7192): 1214. 

More on albumin. Use 
of human albumin in 
UK fell substantially 
when systematic 
review was published.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1115605/




Cochrane Injuries Group Albumin Reviewers:
Human albumin administration in critically ill
patients: systematic review of randomised
controlled trials. BMJ 1998, 317:235–240.

Limitations:

• Only 32 studies included in this meta-analysis

• Average patient sample was 46 / study

• No large multi-center RCT used





Wilkes MM, Navickis RJ: Patient survival after human albumin
administration. A meta-analysis of randomized, controlled trials. Ann 
Intern Med 2001, 135:149–164.



Vincent JL, et al. Hypoalbuminemia in acute illness: is there a rationale 
for intervention? A meta-analysis of cohort studies and controlled trials. 
Ann Surg 2003, 237:319–334.



Finfer S. A comparison of albumin and saline for fluid resuscitation in 
the intensive care unit. N Engl J Med 2004, 350:2247–2256.









Vincent JL, et al. Is albumin administration in the acutely ill associated 
with increased mortality? Results of the SOAP study. Crit Care 2005, 
9:R745–R754.



Dubois MJ, et al. Albumin administration improves organ function in 
critically ill hypo-albuminemic patients: a prospective, randomized, 
controlled, pilot study. Crit Care Med 2006, 34:2536–2540.



Delaney AP, et al. The role of albumin as a resuscitation fluid for patients 
with sepsis: a systematic review and meta-analysis. Crit Care Med 2011, 
39:386–391.





Dellinger RP, et al. Surviving sepsis campaign: international guidelines 
for management of severe sepsis and septic shock: 2012. Crit Care Med 
2013, 41:580–637.



EARSS Study Group: Efficacy and tolerance of hyperoncotic albumin 
administration in septic shock patients: the EARSS study [abstract]. 
Intensive Care Med 2011, 37(Suppl 2):S115–0438.



Caironi P, et al. Albumin replacement in patients with severe sepsis or 
septic shock. N Engl J Med 2014, 370:1412–1421.



Albumin 
indications and contraindications



Volemic resuscitation in patients with 
traumatic brain injury

• In the SAFE trial, patients with traumatic brain injury
treated with albumin had worse outcomes than 
saline treated patients. 

• Probable mechanism for the increased mortality 
appeared to be albumin-induced increases in 
intracranial pressure. 

• The hypotonic and hypooncotic nature of the 4% 
albumin solution used may also have played a role.

Cooper DJ, et al. Albumin resuscitation for traumatic brain injury: is intracranial hypertension
the cause of increased mortality? J Neurotrauma 2013, 30:512–518.



Albumin replacement in patients with 
hypoalbuminemia

• A meta-analysis of 9 prospective RCT on 
correcting hypoalbuminemia in acutely ill 
patients suggested that complication rates 
were reduced in patients who achieved 
serum albumin concentrations >3 g/dl after 
albumin administration.

Vincent JL, et al. Hypoalbuminemia in acute illness: is there a rationale for intervention? A meta-
analysis of cohort studies and controlled trials. Ann Surg 2003, 237:319–334.



Effects of use of HA on risk ratio (RR) and confidence interval (CI) for morbidity in different 

clinical settings (data taken from Vincent and colleagues)

Boldt J Br. J. Anaesth. 2010;104:276-284



Albumin replacement in patients with 
hypoalbuminemia

• in a subgroup analysis of the SAFE study in 
patients with hypoalbuminemia, using a cutoff 
value of 2,5 g/dl, there were no significant 
differences in outcomes in hypoalbuminemic
patients and normoalbuminemic patients who 
received albumin.

Finfer S, et al. Effect of baseline serum albumin concentration on outcome of resuscitation with
albumin or saline in patients in intensive care units: analysis of data from the saline versus 
albumin fluid evaluation (SAFE) study. BMJ 2006,333:1044.



Albumin replacement in patients with 
hypoalbuminemia

• a RCT of 100 critically ill patients who were 
randomized either to receive albumin solution 
targeting seric albumin >3.0 g/dl or to receive no
albumin, reported that SOFA score improved more in 
the albumin-treated patients;

• these patients also had a less positive fluid balance 

• beneficial effect on cumulative calorie intake during 
the first week, suggesting that albumin may have 
helped decrease intestinal edema.

Dubois MJ, et al. Albumin administration improves organ function in critically ill 
hypoalbuminemic patients. Crit Care Med 2006, 34:2536–2540.



Recent RCT results

• There are 3 large randomized trials to compare 
albumin with crystalloids in adult patients with 
severe sepsis:

– Saline versus Albumin Fluid Evaluation study (SAFE)-
6997 (Australia & NZ)

– The Albumin Italian Outcome Sepsis study (ALBIOS) –
1818 (Italia)

– Early Albumin Resuscitation during Septic Shock study
(EARSS) – 798 (France)



Recent RCT results

• In the ALBIOS study, 1,818 patients with severe 
sepsis or septic shock randomized to receive:

– 300 ml of 20% albumin plus crystalloid

or

– crystalloid alone 

• to achieve the target resuscitation goals of the 
early goal-directed therapy protocol (Rivers etal.) 

Caironi P, et al. Albumin replacement in patients with severe sepsis or septic shock. N Engl J Med 
2014, 370:1412–1421.



Recent RCT results

• In the next 28 days:

– albumin infusions to maintain serum albumin ≥3.0g/dl

– crystalloid solutions  when clinically indicated

or

– crystalloid alone 

– No syntethic choloids allowed 

Caironi P, et al. Albumin replacement in patients with severe sepsis or septic shock. N Engl J Med 
2014, 370:1412–1421.



Recent RCT results

• More patients in the albumin group reached 
the target mean arterial pressure within 6 
hours after randomization

• In the first 7 days the mean arterial pressure
was higher and the net fluid balance lower in 
the albumin group, despite similar amounts of 
fluid being administered to the two groups.

Caironi P, et al. Albumin replacement in patients with severe sepsis or septic shock. N Engl J Med 
2014, 370:1412–1421.



Recent RCT results

• no overall differences in 28-day mortality rates 
(32% albumin vs 32% crystalloid)

• no overall differences in 90-day mortality 
rates (41% albumin vs 44% crystalloid) 
between the groups.

Caironi P, et al. Albumin replacement in patients with severe sepsis or septic shock. N Engl J Med 
2014, 370:1412–1421.



• EARSS study in France, 798 patients with septic 
shock of less than 6 hours duration randomized 
to receive:

– 100 ml of 20% albumin or 

– 100 ml of 0.9% saline every 8 hours for 3 days. 

• Almost all patients had severe hypoalbuminemia
at study inclusion.

• There were no significant differences in mortality 
rates between the two groups (24.1 vs 26.3%).

Recent RCT results

EARSS Study Group: Efficacy and tolerance of hyperoncotic albumin administration in septic 
shock patients: the EARSS study. Intensive Care Med 2011, 37(Suppl 2):S115–0438.



Meta-Analysis of Mortality in Large-Scale Randomized 
Trials Comparing Albumin with Crystalloids in Adult 

Patients with Severe Sepsis

N Engl J Med 2014;371:83-84.

Authors suggest that there is a survival advantage associated 

with albumin use in patients with severe sepsis.



Should albumin infusions target 
albumin levels?

Albumin Dose (g) = [desired Alb. concentration (g/dL) − actual 
Alb. concentration (g/dL)] x 0.8 x kg body weight 

Desired albumin concentration ~ 2.5 g/dL

Plasma volume ~ 0.8 x kg body weight (dL)



Which concentration of albumin 
solution?

• Solutions of albumin are prepared from the 
plasma of healthy donors, pasteurised at 60 °C 
for 10 hours.

• It can be infused independently of the 
recipient's blood group.

• Albumin solutions: 5% - isoosmotic, 20% and 
25% - hyperosmotic

• All the preparations contain 130–160 mEq of 
sodium per litre.



Is albumin cost-effective?

• the most expensive non-blood plasma 
substitute used to treat hypovolaemia

• up to 20x more expensive than colloids





Per cent of ICU costs by fiscal year by albumin use

Boldt J Br. J. Anaesth. 2010;104:276-284



Recommendations and conclusions

• Albumin administration, although unlikely to 
cause harm in most patients, is not necessary 
in all critically ill patients and should be 
reserved for use in specific groups of patients 
in whom there is evidence of benefit.



Recommendations

• Appropriate indications (for which there is 
widespread consensus)
– Paracentesis: 5 g of albumin/L ascitic fluid removed, after 

paracentesis of volumes > 5 L.
– Therapeutic plasmapheresis: For exchanges of > 20 

mL/kg in one session or > 20 mL/kg/week in more than 
one session.

– Spontaneous bacterial peritonitis, in association with 
antibiotics

– Ovarian hyperstimulation symdrome according to the 
severity of hypoalbuminaemia and the total volume of 
ascitic fluid drained



Recommendations

• A hypotonic albumin solution should be 
avoided as a resuscitation fluid in patients 
with traumatic brain injury, based on the 
results of the SAFE subgroup analysis.



Recommendations

• There is now enough evidence and plausible 
biological rationale to support use of albumin 
in patients with septic shock when a colloid is 
considered.



Recommendations

• Albumin administration should be considered 
in:

– patients with cirrhosis and spontaneous bacterial
peritonitis

– patients with cirrhosis and other infections

– in patients with cirrhosis and type 1 hepatorenal
syndrome.



Recommendations

• Albumin administration should be considered 
in:

– in hypooncotic patients with acute respiratory 
distress syndrome 

Albumin 25% IV bolus every 6 to 12 hours PRN for 24 
to 72 hours in combination with furosemide +/-
chlorothiazide
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