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Albumin in the critically il
BMJ 1998; 317: 235-240
» Systematic review of 30 RCT enrolling
1419 patients (hypovolemia, burns,

hypoalbuminemia)

* No evidence albumin reduces
mortality; ‘strong suggestion it may
iIncrease mortality’




Patient survival after human albumin
Ann Intern Med 2001; 135: 149-164
» Systematic review of 55 RCT enrolling
3504 patients (surgery/trauma,

hypovolemia, burns, high-risk
neonates, ascites)

 Qverall, no evidence albumin
Influences mortality




Albumin as a therapeutic intervention

* Albumin as an anti oxidant (basic)

» Albumin as an anti oxidant (clinical)
* Therapeutic potential
» Conclusions
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Albumin as an anti oxidant
Relevant properties
* Main EC source of (redox active)
plasma thiols

» Direct anti inflammatory properties

 Cell signalling
— Distant
—Direct




Albumin: neutrophil spreading

« Spreading pivotal in agonist response

* HSA suppressed respiratory burst following
TNF, C5a or formylated peptide if added

before onset
* Dec TNF induced spreading and cAMP fall
« May work by binding CD43
» Specific to HSA (not ovalbumin)
J Cell Biol 1993; 122: 243-256




Albumin vs saline and LPS-induced neutrophil flux
& adherence
Intensive Care Medicine 2004; 30: 1944-1949
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Redox status & cell signalling processes
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The SNO-hemoglobin paradigm

* NO can be stored in RBC as nitrate or nitrosothiol
adduct with albumin

Hypoxia-dependent delivery of the S-nitrosothiol
links regional oxygen deficits with S-nitrosothiol-

mediated vasodilation

SNO-hemoglobin the archetype: S-nitrosylation a
newly identified class of biological signals

Disturbances in SNO-hemoglobin activity
assoclated with important vascular diseases

Am J Physiol Heart & Circ 2006; 291: H1507-H1512
Nature Med 2008: 14:. 773-777
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» Conclusions




Albumin: main E/C source of (redox active) thiols

» Albumin (gamma globulins, CP) chief
EC source of plasma thiols

* Normally redox-active exposed thiol of
albumin in reduced state (aging dept)

» Extracellular redox state: thiol exchange
with unidentified plasma constituents




Administration of albumin to patients

with sepsis

Quinlan et al, Clin Sci 1998; 95; 459-465

To assess the effect of albumin
administration on thiol repletion in sepsis

200 ml (20% w/v) albumin administered

as bo
Total

us to pts with sepsis and controls

nlasma thiols measured from 0-4

hours (and to 18 hr in septic subgroup)
No adverse effects (fluid bal, h’dynamics)




Clinical Science 1998; 95: 459-465
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Clinical Science 1998; 95: 459-465
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Albumin infusion in hypoproteinemic patients

with ALI: Effects on anti oxidant capacity
Critical Care Med 2004 32: 755-9

Hypoproteinemic patients with ALl

Randomised to (259) 25% albumin or
nlacebo by Iv infusion, 3 days

Outcome variables: Physiologic,
hemodynamic, TLW content

Plasma thiols/anti oxidant capacity




Patients with ARDS were randomised to recelve intravenous

albumin (100ml of 25% albumin) (n=10) or placebo (n=10) every
8hrs for 3 days.

Time (hrs.) 0 1 4 8 16 23 24 27

Baseline 1st dose 2nd dose 3rd dose 4th dose

Plasma samples analysed for:-
*Albumin content
 Total Thiols

« Total Antioxidant Capacity
* Protein Carbony/s
* lron-binding antioxidant activity
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Thiols (left) and total antioxidant status (right): CONTROLS
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Albumin and frusemide therapy In
hypoproteinemic patients with ALI

 Hypoproteinemic patients with ALI
 Randomised to albumin/placebo

» 250 25% albumin, iv infusion, 3 days

 Qutcome variables: physiologic,
hemodynamic, total lung water
content

Crit Care Med 2002; 30:2175-2182
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A Comparison of Albumin and Saline for Fluid
Resuscitation in the Intensive Care Unit

The SAFE Study Investigators™

 Multicentre, double blind RCT

 Inclusion Criteria:

— Age >18 years
— Requiring fluid resuscitation

« Excluded:
— Cardiac surgery & Liver Transplantation
— Burns

MENIL | MED FRLZ 22 WWAW ME|M . ORG Ay 277, 20y




Outcome Measures

* Primary:
— 28 day All Cause Mortality
« Secondary:

— Survival time

— Proportion of patients with 1,2,3 or 4 new organ
failures

Duration of mechanical ventilation
Duration of renal replacement therapy
Duration of ICU and hospital stay




SAFE study: Outcome measures

N Engl J Med 2004; 350: 2247

QOutcome Albumin Saline p Value
In ICU day 28 3.2% 2.5% 0.09
In hospital day 28 22.8% 24.5% 0.10
ICU stay (days) 6.5 6.2 0.44
Ventilation (days) 4.5 4.3 0.74
RRT (days) 0.48 0.39 0.41
1 new organ failure 30.0% 29.8% -

2 new organ failures 13.9% 13.5% -
3 new organ failures 2.6% 2.8% -
4 new organ failures 0.7% 0.6% -
5 new organ failures 0.1% 0% -




SAFE study subgroup analyses

N Eng J Med 2004, 350: 2247

Albumin Saline Rel Risk p value
Trauma 81/596 59/590 1.36 0.06
(13.6%) (10.0%)
Severe 185/603 217/615 0.87 0.09
Sepsis (30.7%) (35.3%)
ARDS 24/61 28/66 0.93 0.72
(39.3%) (42.4%)

[Corresponding relative risks among patients without trauma, severe sepsis and
ARDS were 0.96, 1.05 and 1.00 respectively.]




Conclusion: Albumin vs. Saline

* Equivalent 28 day mortality

Equivalent survival time, ICU stay &
hospital stay

Equivalent requirement for mechanical
ventilation RRT

No significant difference in development of
organ failure

Treat subgroup analyses with caution
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rvice of the U.5. National Institutes of Health

Gases
[n=2]

Non mortality endpoints
(muscle strength, cognition
etc) [n=7]

|

Epidemiology; protocols &
evaluations of systems of

care [n=13]

or active) [n=178]

Fluids

[n=8]

Renal [n=9]

Nutrition [n=10]

Recruiting (about to, K&

Genetic predisposition,

» diagnostic systems,

biomarkers [n=42]

Specific sub groups
(neonates, children,
malignancy, viral infection
inc HIV) [n=16]

Antibiotics, antiseptics
[n=28]

Endocrine manipulation
(Glycemia, adrenal) [n=8]

OEstabl i shedo
[n=12]

Novel pharmacotherapy
[n=15]

CVS dr u




Volume Replacement With Albumin in Severe
Sepsis (ALBIOS)

From day 2 to day 28 (or until ICU discharge), fluid
administered according to GDT (n=1350):

— Crystalloids whenever necessary. Albumin restricted to
emergency use. No other colloids allowed

— Albumin: infused dalily, after measurement (< 25 g/l; > 25
g/l, < 30 g/l; > 30 g/l)

Primary Outcome:

— Mortality rate at the 28th day after randomization, & at
90th day.

Secondary Outcomes:

— Number and severity of organ dysfunction (SOFA score)
— ICU length of stay

— Hospital length of stay




Early aloumin resuscitation in septic shock

* Hypothesis: Early administration of aloumin (expander,
anti oxidant) will improve survival in septic shock

Site: France, 27 ICUs
Design: Prospective, multi centre, randomised, controlled
Patients: First 6 hours of septic shock (n=800)
Primary outcome:
« 28 day mortality

Secondary outcomes:

 SOFA Catecholamine free days, nosocomial infection,
90 day mortality, ICU & hospital LOS

Inclusion:

« > 18 years; septic shock for > 6 hours; consent
Intervention

* Vialebex 20% 100 ml 8 hourly for 3 days (active)

 Saline 100 ml 8 hourly 3 days (placebo)
Completion: March 2010




Albumin vs starch in ALI

Hypothesis: Albumin reduces inflammation/injury in ALI
Site: Atlanta, USA

Design: Phase lll, randomised, double blind, active control,
parallel assignment

Patients: ALI/ARDS, (n=60)
Primary outcome:
« Change in EVLW (day 5)

Secondary outcomes:
« Change in oxygenation, duration of ventilation
Inclusion:

« > 18 years; CC definition, ventilated > 24 hours, protein
< 6 g/dl, consent

Intervention
« Albumin 5% 250 ml 8 hourly for 5 days (experimental)
* 6% hetastarch 250 ml 8 hourly 5 days (experimental)
Completion: December 2012




Scavenging free haemoglobin with albumin
attenuates SIRS after bypass

SIRS following bypass is in part due to hemolysis and liberation of free
haem

Free haem prolongs neutrophil lifespan via HO-1 induction, and
promotes cytokine release

Albumin binds free haem and will amelirate SIRS

Pro
inflammatory
/| activation by
haem

Surgery
requiring =~ Haemolysis
CPB

Albumin

x| infusion and x\| Resolution of
haem inflammation
scavenging




Scavenging free haemoglobin with
albumin attenuates SIRS after bypass

* Primary endpoint:

* Reduction in failure to discharge from ICU In
24 hr

« Secondary objectives:

* Reduction in free haemoglobin and haem and
their binding proteins by albumin

* Reduced systemic markers of inflammation
and neutrophil activation




Scavenging free haemoglobin with
albumin attenuates SIRS after bypass

*41% of patients stay on the ICU
for longer than 24 hours

«251 patients in each arm of the
study needed order to detect
relative reduction in the
Incidence of these extended-stay
patients to 30%.




Scavenging free haemoglobin with
albumin attenuates SIRS after bypass

» Study prime solution:

* Hartmann’s 1L, 20% HAS (300 ml), 0.9%
NaCl (200 ml) and heparin (1000U)

» Control prime solution:

 Hartmann’s 1L, 20% Gelfusin 0.4%
(500ml), 0.9% NaCl (200 ml) and heparin
(1000U)




Albumin:
More than a volume expander?

The principal physiological regulator of
oncotic pressure

The principal circulating extra cellular anti

oxidant
Shown to have anti oxidant capacity in vivo

Continuing to provoke relevant clinical
studies




Albumin-mediated regulation of cellular

glutathione and NFkappaB activation
Am J Respir Crit Care Med 2000; 162: 1539-1546

» Glutathione (GSH) the principal intracellular
anti oxidant

 HSA Increased GSH in lung epithelial cells
& fibroblasts; lymphocytes; and murine
ungs after in vivo instillation

HSA inhibited NFkB activation by TNF
HAS cytoprotective (oxidant challenge)




