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Physiologie





albumin has multiple physiological effects

• regulation of colloid osmotic pressure (COP), 

• binding and transportation of various substances (for example, drugs, 

hormones), 

• antioxidant properties, nitric oxide modulation and buffer capabilities, 

low serum albumin levels, a common occurrence in critically ill patients, are 
associated with worse outcomes

there is evidence to support its use in some patient populations



Albumin can ameliorate the disturbed 
microcirculatory effects of sepsis 

• Albumin decreases neutrophil activation induced by fluid infusion, crystalloids 

and synthetic colloids increase it. Rhee P, et al.  Crit Care Med 2000; 28(1): 74-

78.

• Albumin reduces TNF induced endothelial activation. Nohe et al Intensive Care 

Med 1999; 25: 1381-1385; Zhang et al Cardiovasc Res. 2002 Sep;55(4):820-9

• Albumin solution reverses the LPS induced albumin leakage across vessel 

walls. Powers KA, et al.  Crit Care Med 2003; 31: 2355-63 ;Anning PB et 

Intensive Care Med. 2004 Oct;30(10):1944-9

• Albumin infusion results in sustained thiol levels in septic patients. Quinlan G, 

et al.  Clin Sci 1998; 95: 459-65.



Organ Ischemia in Sepsis 1.Vasodilation leads to slow organ 

perfusion pressure

2. capillary leak, resulting in

3. edematous tissues, tissue 

compression and prevention of 

oxygen exchange

4.Due to venous stasis and 

activation of coagulation, small 

vessels become obstructed and 

blood flow stops

Effet oncotique





• 10 volontaires sains

Hemodilution normovolémique

Restauration volumique
• 3000 RL : - 460 ml BV
• 250 ml Alb (20%) restauration BV

Effet volume
• RL 17%
• Alb 184%

NS



Plasma volume

Intersitial volume

• 40 patients post CEC
• Cible hémodynamique

SAFE investigators Int Care Med 2011, 37 (1), 86-96



Hypoalbuminémie

• Serum albumine concentration<30 g/l

• Pertes
• Hémorragie
• Perte digestives
• Defaillance d’organe

• ATCD
• Denutrition
• Age
• Pathologie hépatiques



Traiter l’hypoalbuminémie
ou pas?



406 patients dont 176 ICU



Par 10g de diminution
137% OR of death
89% morbidity
71% durée de séjour

90 études
>290 000 patients

Cut-off morbidité >30g/l

safe



• 126 patients

• Alb 20% 1.5 g/kg D1 and D3

• IR et mortalité



• 110 patients

• Alb 20% 1.5 g/kg D1 and D3

• Mortalité à 3 mois

Non ajustée

Ajustée



Recurrence ascite

Re hospitalisation

Toutes causes Cause ascite

• >1000 patients
• Ascite refractaire repos lit/restriction sodique

Furosémide
Furosemide+Alb 20%



• 17 études 1225 patients

• Pas d’hétérogénéité ou de biais

• Objectif principal hypoNa, mortalité

Mortalité

Hyponatrémie





40 patients hypoprotidémiques
Furosemide versus 
furosemide + Alb 20% (dose titrée sur protidémie)



Les « grandes » études



• 7000 patients
• Alb 4% vs Isotonique
• ICU patients

• Meilleure survie Sepsis sévère



• 461 TBI patients
• Alb 4% vs Isotonique

• HTIC
• Hypotonic/hypooncotic



• Sepsis 
• Alb vs tout le reste…
• 17 RCT



The role of albumin as a resuscitation fluid for patients with 
sepsis: A systematic review and meta-analysis

Crit Care Med 2011 Vol. 39, No. 2, 386-91





• 1818 patients sepsis sévère/shock
• 300 ml Alb 20%+cristalloides/j
• Réanimation agressive (Rivers)
• Maintien Alb>30 g/l

Lower net fluid balance 

Mortalité J90 septic shock plus basse



RCTs - Albumin versus saline 
Sepsis and Septic Shock

Albumin Saline

Dead Survive Total Dead Survive Total P

SAFE 185 418 603 217 398 615 0.09

EARSS 96 303 399 103 290 393 >0.05

ALBIOS 244 409 653 274 374 648 0.07

Total 525 1130 1655 594 1062 1656
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Comparison of the e ects of albumin and crystalloid on 

mortality among patients with septic shock: systematic 

review with meta-analysis and trial sequential analysis
Yan ZouI, Ke MaII, Ji-Bin XiongIII, Cai-Hua XiI, Xiao-Jun DengI

Department of Emergency Medicine, Shanghai Jiao Tong University A liated Sixth People’s Hospital, Shanghai, China

INTRODUCTION

Sepsis is a life-threatening organ dysfunction caused by a disordered response of the body to infec-

tion.1 Septic shock is a phenomenon relating to sepsis and is a serious disorder involving both 

the circulatory system and cell metabolism. During septic shock, extremely low blood pressure 

is observed, and this requires use of a vasoactive drug a er adequate volumetric resuscitation has 

been applied, in order to maintain average blood pressure ≥ 65 mmHg and lactate concentration 

≥ 2 mmol/l. Septic shock is the most life-threatening subtype of sepsis, with a mortality rate of 20% 

to 45%.2 Fluid resuscitation is a key component of treatments for sepsis and septic shock.

Over the past 30 years, many randomized clinical trials (RCTs) and systematic reviews3-8 that eval-

uated the therapeutic e ects of various  uid resuscitation therapies on sepsis concluded that crystalloid 

and albumin were the most bene cial therapeutic agents, while use of arti cial colloid was associated 

with a higher death rate and with adverse events. However, few RCTs and systematic reviews have 

compared the therapeutic e ects of crystalloid and albumin regarding septic shock.9-13 Moreover, the 

researchers involved in the studies available di ered in their conclusions.14-21

According to the  ndings from the Enhanced Recovery a er Surgery (ERAS) study,14 albumin 

does not reduce the mortality rate due to septic shock, whereas the  ndings from another large RCT 

called ALBIOS (NCT00707122)15 concluded that  uid resuscitation using albumin could reduce 

the mortality rate from septic shock. In 2014, contrary results were reported in a meta-analysis by 

Patel et al.,16 which found that there was no di erence between the e ects from albumin and crys-

talloid treatment, while another meta-analysis by Xu et al.17 reported that albumin treatment had 

positive results with regard to reducing the mortality rate among adult patients with septic shock.

 ese studies have shown that it is not yet a foregone conclusion that albumin is superior 

to crystalloid for reducing the mortality rate in septic shock cases. In 2015, the Lactated Ringer 

Versus Albumin in Early Sepsis  erapy (RASP) RCT (NCT01337934)18 speci cally compared 4% 
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ABSTRACT

BACKGROUND: This study aimed to compare the e ects on mortality of albumin and crystalloid, used for 

uid resuscitation among adult patients with septic shock, through conducting a meta-analysis and trial 

sequential analysis (TSA).

DESIGN AND SETTING: Meta-analysis and TSA conducted at Shanghai Jiao Tong University A liated Sixth 

People’s Hospital, Shanghai, China.

METHODS: Data were collected from several major databases including MEDLINE, EMBASE, Clinical Trials.

gov and Cochrane Central Register of Controlled Trials. Studies that compared the e ects of albumin ther-

apy versus crystalloid therapy on mortality among adult septic shock patients were eligible for inclusion 

in the analyses. The study name, year of publication, country of the trial, albumin concentration, type of 

crystalloid and all reported mortalities at di erent follow-up endpoints were extracted.

RESULTS: Compared with crystalloid, albumin did not decrease all-cause mortality at the nal follow-up. 

However, in TSA, the required information size was not achieved in all groups, which means that the e ect 

size was not de nitive and further RCTs are needed to con rm or deny these ndings

CONCLUSIONS: Compared with crystalloid solutions, albumin was unable to decrease all-cause mortality. 

However, TSA indicated that these results could be false-negative. Additional randomized controlled trials 

are needed to clarify this discrepancy.
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The relevant expressions used to generate estimates in 

life years (LY) gained or lost as effectiveness of the three 
fluids are shown in the formulae included in the model  
(Table 2). The average age of patients in the HCUPnet se-
vere sepsis cohort (ICD 9: 995.92) was 64 years. Hence the 
life expectancy of the general population at age 64 was used 
to estimate DEALE in the various disease paths. Depending 
on the path of complications with hydroxyethyl starch, the 
probability of mortality with RRT or bleeding in critically ill 
patients was used to calculate patient specific disease mortal-
ity (Table 2). The effectiveness was assumed as zero at the 
time of death.  

Sensitivity Analysis 

We checked the robustness of the model with one-way 
and probabilistic sensitivity analyses (SA) by varying pa-
rameters of interest. We chose variables for which there was 
expected uncertainty or where alternate values were avail-
able in the same source (Table 1). All the cost variables, the 
excess probability of renal replacement therapy with HES 
and probability of mortality after renal replacement therapy 
(RRT) were subjected to one-way SA. The ranges for cost of 
treatment and complications were obtained from the litera-
ture (Table 1) and were inflated to 2012 costs where neces-
sary.  

Probabilistic sensitivity analysis was conducted on the 
cost variables – treatment of sepsis with standard of care, 
renal replacement therapy, treatment of bleeding; probabili-
ties of mortality with standard of care, albumin and HES, 
probabilities of mortality in bleeding and after RRT and ex-

cess probability of renal replacement therapy with HES. An 
appropriate distribution was chosen depending on the charac-
teristics described in the literature for these variables (Table 1).  

RESULTS 

Increased effectiveness (life years gained) resulted from 
albumin treatment relative to both hydroxyethyl starch and 
crystalloid, and decreased cost relative to hydroxyethyl 
starch. Albumin treatment led to an increased life gain of 
0.21 life years relative to standard treatment for sepsis. 
Treatment with hydroxyethyl starch led to a loss of 0.85 life 
years relative to standard treatment (Table 3). 

Total medical costs rose with albumin treatment by the 
estimated cost of albumin in comparison to crystalloid, and 
rose further when using hydroxyethyl starch because of the 
relevant costs with the associated morbidities. Treatment 
with albumin dominated (more effective at lower cost) 
treatment with hydroxyethyl starch. Although the total cost 
of crystalloid was lower compared to albumin, the cost per 
life year saved was the lowest for albumin (Table 3). One-
way sensitivity analysis showed that the outcome was inde-
pendent of the cost of albumin over a wide range.  

The one-way sensitivity analyses (Table 4) indicated that 
the cost of RRT makes the most impact on the model with 
changes in cost per life year of hydroxyethyl starch. The cost 
of treatment fluids and blood for bleeding complications did 
not have a large impact in the model outcomes with a rela-
tively minor influence on the cost per life year gained. The 

Table 3. Cost Effectiveness Results – Base Case 

Fluid Life Expectancy (LY) Total medical Costs Incremental Costs Total Costs per LY 

Crystalloid 2.00 $20,133 Reference $10,036 

Albumin 2.21 $20,403 $270 $9,253 

Hydroxyethyl starch 1.15 $28,091 $76 $24,363 

*LY – Life Years 

 

Fig. (2). Cost Effectiveness Acceptability Curve. The percentages of iterations which are cost effective relative to different willingness-to-

pay (WTP) thresholds are shown for the alternate treatments. Albumin is the most cost effective across a wide range of WTP thresholds (in 

US$).  

. 
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Abstract: Fluid resuscitation with colloids is an established second line therapy for septic patients. Evidence of relative 

efficacy outcomes is tempered by considerations of the relative costs of the individual fluids. An assessment of recent 
large clinical trials was performed, resulting in a ranking in the efficacy of these therapies. Probabilities for mortality and 

the need for renal replacement therapy (RRT) were derived and used to inform a decision analysis model comparing the 

effect of crystalloid, albumin and hydroxyethyl starch solutions in severe septic patients followed from hospital admission 
to 90 days in intensive care. The US payer perspective was used. Model inputs for costs and efficacy were derived from 
the peer-reviewed literature, assuming that that all fluid preparations are bio-equivalent within each class of these thera-

pies. Probabilities for mortality and the need for renal replacement therapy (RRT) data were synthesized using a Bayesian 
meta-analysis. Relative to crystalloid therapy, 0.21 life years were gained with albumin and 0.85 life years were lost with 
hydroxyethyl starch. One-way sensitivity analysis showed that the model’s outcomes were sensitive to the cost of RRT 

but not to the costs of the actual fluids or any other costs. We conclude that albumin may be the most cost-effective treat-
ment in these patients when the total medical costs and iatrogenic morbidities involved in treating sepsis with fluids are 
considered. These results should assist and inform decision making in the choice of these drugs. 

Keywords: Clinical trials, colloids, costs, decision analysis, fluid therapies, sepsis. 

INTRODUCTION 

Severe sepsis is a clinical syndrome, originating in the 
systemic inflammatory response following infection, which 
leads to organ dysfunction, and is a major cause of hospital 
mortality and a considerable economic burden [1]. Resusci-
tation in sepsis is initially based on fluid therapy, through 
guidelines by the Surviving Sepsis Campaign [1]. This mo-
dality remains controversial [2] and is an active area of clini-
cal investigation [3] The relative proportion of the different 
fluids used in sepsis varies between countries [4]. Cost is 
invariably mentioned as a factor in guidelines on the choice 
of fluids [5]. 

Treating hypovolemia ensuing from sepsis is the basis for 
early patient resuscitation. Despite the increased microvascu-
lar permeability characterizing sepsis [1], plasma volume is 
expanded in septic patients given albumin [6] and hypoal-
buminaemia is corrected. Albumin's repertoire of molecular 
functions includes antioxidant properties that are sustained in 
septic patients, which is another possible therapeutic feature 
[7]. A subgroup analysis of a major intensive care fluid ther-
apy trial has indicated a survival benefit for septic patients 
given albumin [8], a finding supported by a meta-analysis of 
this and other trials [9]. This has contributed to a number of 
reported [10] and ongoing [11,12] trials for albumin in sepsis. 

 

*Address correspondence to this author at the 147 Old Solomons Island 

Road, Suite#100, Annapolis, MD 21401, Australia; Tel: 443.370.3081;  

Fax: 410.263.2298; E-mail: Albert.farrugia@uwa.edu.au 

Hydroxyethyl starches (HES) are a class of colloid solu-

tions that have been used in a range of clinical applications 

requiring colloid therapy. Their lower cost per unit compared 
to albumin has been the main driver for their adoption in 

clinical practice. HES has been supplied in successive gen-

erations of products over the past thirty years, and manufac-
turers have attempted to develop molecules that do not lead 

to the adverse events that have been associated with these 

products from their inception. The most serious of these in-
clude bleeding and renal problems [13]. Over the past dec-

ade, a number of hydroxyethyl starch products with an aver-

age molecular weight of 130 kD and a degree of substitution 
of 0.4 (low molecular weight (LMW) hydroxyethyl starch) 

have been introduced into therapeutic practice. These proper-

ties are claimed to ameliorate or obviate the haemostatic and 
renal adverse events [14]. Recent meta-analyses do not sup-

port these claims [15,16], and have led authorities in the 

United States and Europe to place restrictions on the use of 
these drugs. 

Given the importance of including all healthcare reper-

cussions in providing choices in therapeutics, and the uncer-
tainties in many of the aspects of fluid therapy discussed 

above, an analysis of recent clinical trials was used to inform 

a decision analysis model comparing the cost-effectiveness 
of crystalloid, albumin and hydroxyethyl starch in the spe-

cific area of severe sepsis. The role of such models in deci-

sion making in sepsis has included the use of early goal di-
rected therapy [17]. 
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En pratique

• Viser 1 cible Albuminémie> 30g/l (Albios)

• Alb 20%: 100 ml/8 h sur 3 j : Alb 26-29 g/l (EARSS)

• Privilégier Alb hyperoncotique (attention au Chlore)

Yunos et al. JAMA 2012



Conclusion

• Pas de crainte concernant la safety, mais pas à tous les patient en choc…

• Pas de solutés iso/hypotoniques en particulier TBI (SAFE study)

• Recommandée si:
• Cirrhose et péritonite bactérienne spontanée
• Cirrhose et ascite réfractaire > 4-5 l

• Données de sous groupes/physiopathologie-données biologiques
• Cirrhose et syndrome hépatorénal
• Patients « hypo-oncotiques » en SDRA
• Choc septique sévère et hypo albuminémie/oedemes


