
 Poison/Potion/Placebo? 
Resuscitative Albumin 

When to go ‘all in’ 
 

Nepean WTET summary 10/11/20 
 
 
Background and Rationale 

• Human albumin solution (HAS) is a naturally occurring colloid that increases intravascular oncotic 
pressure, thereby potentially increasing the effective resuscitative volume (compared with the 
same volume of crystalloid) and improving organ perfusion. Positive fluid balance is independently 
associated with worse outcomes in critically ill and HAS may mitigate this (SAFE only 1:1.4 by d4) 

• Synthetic colloids like hydroxyl ethyl starch (HES) have been shown to increase renal failure and 
need for renal replacement therapy (CHEST, 2012). Hypoalbuminaemia is common in the critically 
ill (negative acute phase reactant) which worsens capillary leak syndrome and organ oedema – HAS 
may therefore provide a logical resuscitation fluid to reverse intravascular volume depletion 

• Albumin has established roles in; large volume paracentesis, diagnosis and management of 
hepatorenal syndrome, management of spontaneous bacterial peritonitis, perioperative for 
liver/cardiac surgery and in plasma exchange (where FFP not indicated). However its role in general 
resuscitation remains controversial 

 
Advantages and Disadvantages 

• Advantages 
o Natural colloid (byproduct of blood), inceasing oncotic pressure is physiologically rational 
o Albumin is a key carrier of drugs; hypoalbuminaemia increases the volume of distribution of 

many dugs and thereby may render them less effective (protein binding; Abx, furosemide…) 
• Disadvantages 

o Expensive (100x cost of crystalloids) 
o Still a blood product – risks of infection very low but still present, JW may not accept 
o If glycocalyx (?or blood-brain barrier) disrupted, albumin may pass into interstitial space and 

paradoxically cause oedema 
o 4% HAS is hypo-osmolar, all HAS has high chloride concentration (but a neutral pH) 
o Half-life of albumin endogenously is 3w but transfused t½ is 12-16h; effects short-lived 

 
Key studies 

• SAFE 2004 NEJM 
o MC (ANZ) DB RCT; Adult ICU admissions requiring fluid administration to maintain or expand 

plasma volume (by objective criteria, one of; HR>90, BPs<100/MAP<75 or =/>40mmHg drop 
in BPs/MAP from baseline, vasopressor requirement, CVP<10mmHg, PCWP<12mmHg, 
CRT>1s, respiratory variation in BPs/MAP >5mmHg, UO<0.5ml/kg for 1h). Excluded post 
cardiac surgery, liver transplantation or burns. Stratified by trauma/no-trauma. Randomised 
to 4% human albumin solution (HAS) vs normal saline (NS). Blinding maintained by 
utilisation of masking cartons. Used as treatment for all fluid resuscitation in ICU til death, 
discharge or d28. N=7000 

o Primary outcome; death from any cause within 28d; 20.9% vs 21.1%, RR 0.99, 95% CI 0.91-
1.09, P=0.87. Similar survival times and number of new organ failures 



o Less fluid administered but more transfusion with HAS in first 3d with lower positive fluid 
balance (yet higher CVP). This was not upheld at day 4. Serum albumin higher with HAS 

o Subgroup; trauma with associated brain injury (n=492) had higher mortality with HAS 
(24.5% vs 15.1%, RR 1.62, 95% CI 1.12-2.34, P=0.009). In severe sepsis (n=1218) 30.7% vs 
35.3% ( 0.87, 95% CI 0.74-1.02, P=0.09) 

• SAFE-TBI 2013 J Neurotrauma 
o Post-hoc analysis of subgroup from SAFE study of those with TBI who had ICP monitoring 

with the hypothesis that HAS increased ICP (as mode of increasing mortality discussed 
above). Note also HAS in SAFE was hypotonic (260mOsmol/L). N=321 

o Primary outcome measure was mean change in ICP from randomisation to d14; not 
significantly different but found a strong linear increase in ICP in the first week with HAS 
compared to NS (+1.30 +/- 0.33 vs -0.37 +/-0.36, p=0.0006) 

• ALBIOS 2014 NEJM 
o MC (100) open-label RCT; ICU admission with <24h severe sepsis or septic shock, stratified 

according to time period from meeting criteria and randomisation (=/<6h vs >6) randomly 
assigned to 20% HAS (300ml on randomisation then daily as needed to maintain serum 
albumin 30g/L) and crystalloid, vs crystalloid alone, until d28 or discharge. N=1818 

o Primary outcome; death from any cause at d28; 31.8% vs 32% (RR 1.00, 95% CI, 0.87-1.14, 
P=0.94). By d90 41.1% vs 43.6%, RR 0.94, 95% CI 0.85-1.05, P=0.29) 

o Most >6h from severe sepsis criteria at time of enrollment (68.2%). Lower heart rate and 
higher MAP in HAS group with shorter administration of vasopressors/inotropes (3d vs 4d 
P=0.007). No difference in new organ failures 

o Post hoc analysis; septic shock (N=1121) had significantly lower mortality at 90d (higher if 
severe sepsis with no shock) 

 
• FEAST 2011 NEJM 

o MC (sub-Saharan Africa) paediatric (60d – 12y) RCT; Severe febrile illness with impaired 
conscious level (prostration/coma) and/or respiratory distress; and impaired perfusion (CRT 
=/>3s or lower limb temperature gradient). Excluded severe malnutrition, trauma, surgery, 
burns. N=3170 (3141 in stratum A and 29 in stratum B) of planned 3600 (increased during) 

§ Stratum A; children without severe hypotension randomised 1:1:1 to volume 
expansion over 1h with 20ml/kg NS, 20ml/kg 5% HAS, or no bolus 

§ Stratum B; children with severe hypotension (BPs <50mmHg if <12m, <60mmHg if 1-
5y, <70mmHg if >5y; randomised to 40ml/kg HAS or NS 

§ Both strata HAS and NS (not no bolus group) received additional 20ml/kg bolus at 1h 
if impaired perfusion persisted  

§ Boluses increased (40ml/kg stratum A, 60ml/kg stratum B) part way through, in 2010 
(initially conservative due to concern of pulmonary oedema without ICU supports). 
Trial stopped early at 5th interim analysis due to safety concerns and because 
superiority of bolus strategy was unlikely to be shown 

o Primary endpoint; mortality at 48h; 10.5% NS, 10.6% HAS, 7.3% no bolus. NS vs no bolus RR 
1.44 (95% CI 1.09-1.90, P=0.01), HAS vs NS RR 1.00 (95% CI 0.78-1.29, P=0.96) 

o Death mostly <24h (not pulmonary oedema). No subgroup differences (incl malaria +/-) 
 
Summary (my practice / additional information) 

• I do not routinely use HAS as a resuscitation fluid in the general ICU population (see introductory 
indications -of note, post cardiac surgery I may use it for resuscitation), nor do I use it to treat 
hypoalbuminaemia. I may use HAS infrequently in the overall grossly volume overloaded patient 
who is intravascularly hypovolaemic (with associated issues) but limit this to infrequent use 

• I do not give HAS to patients with confirmed or possible TBI (of interest; sheep studies suggest it 
may be the hypotonicity that was responsible for increased ICP/CVP -isotonic albumin did not 
increase ICP, Iguchi, Crit Care Resusc 2018) 


