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Albumin
Summary 

 Albumin is an essential multifaceted natural protein

 A historical focus on its oncotic effects is being overtaken by an 

interest in other pharmacologic properties

 These allow hypotheses building in relation to certain disease 

states

 Clinical data in sepsis and cirrhosis indicates that these 

pharmacologic effects can lead to clinical benefit
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But albumin is expensive !?!
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Severe Sepsis

• More than 750,000 cases/Y of severe sepsis in US

• Estimated annual healthcare costs due to severe sepsis in U.S. 

exceed $16 billion

• Leading cause of death in non-coronary ICU
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Rank 1 Rank 2 Rank 3
Albumin 96.38% 3.60% 0.00%
Crystalloid 3.61% 96.27% 0.00%
HES 0.01% 0.00% 99.87%
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Network MA for studies in sepsis
Ranking probabilities of competing fluid treatments

Current Drug Safety, 2013, 8, 236-245
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Decision tree to assess cost-effectiveness
Fluids in sepsis 

Rev Recent Clin Trials. 2013 Dec 12. [Epub ahead of print] PMID: 24330133

Presenter
Presentation Notes
DATA sourcesProbabilities of mortality and need for renal replacement therapy from network meta-analysis of randomized controlled trialsLife Expectancy from Nationwide Inpatient Sample (NIS), Healthcare Cost and Utilization Project (HCUP), Agency for Healthcare Research and Quality [the “HCUPNet“]Costs from varies sources including market research documents and retrospective studiesMAIN ASSUMPTIONSFluid-associated morbidities included renal and haemostatic dysfunctionAll crystalloid, hydroxyethyl starch and albumin preparations wereassumed to be bio-equivalent within each class of these therapies. 
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Variable (Abbreviation in the model) Base case value
One-way sensitivity analysis 

values
Probability Distribution

Cost of albumin US$ (cAlb) 270 250 – 1,000 Not applied

Cost of hydroxyethyl starch US$ (cHES) 269 ±20% Not applied

Cost of sepsis standard of care US$ (cSepsisGen) 20,133 ±20% Gamma~ (55.56, 0.003)

Cost of renal replacement therapy US$ (cRenal) 142,404 76,540 – 30,616 Normal~ (142404, 146792)

Cost of treatment for bleeding US$ (cBleeding) 1,732 1,044 – 2,366 Normal~ (1732, 705.6)

Life expectancy – general population at 65 years (LEgenpop) 18.60 Not applied Not applied

In-hospital or 28 day mortality with crystalloid (pDeadSep) 33.27% Not applied Beta~ (16.52, 33.14)

In-hospital or 28 day mortality with albumin (pDeadAlb) 30.95% Not applied Beta~ (14.78, 32.98)

In-hospital or 28 day mortality with hydroxyethyl starch (pDeadHES) 38.54% Not applied Beta~ (20.45, 32.60)

90-day excess mortality with hydroxyethyl starch (pDeadHES90) 13.6% Not applied Not applied

Excess probability of renal replacement therapy with hydroxyethyl starch 

(pRenalHES)
6.5% 3.5% - 19.5% Uniform~(0.035, 0.195)

Excess probability of bleeding with hydroxyethyl starch (pBleeding) 3.29% Not applied Not applied

Prob. of mortality in bleeding episodes (pDeadBleed) 7.3% Not applied Beta~ (45.6, 579.1)

Prob. of mortality after  RRT (pDeadRenal) 54.1% 50.8% - 60.8% Uniform (0.508, 0.608)

Variables used to populate the decision 
analysis model

Rev Recent Clin Trials. 2013 Dec 12. [Epub ahead of print] PMID: 24330133



The University of Western Australia

Results of cost-effectiveness analysis

Total Medical Cost Effectiveness *

Crystalloid $18,199 Reference

Albumin $18,469 0.23

HES $24,196 -0.45

* Years saved/lost compared to crystalloid. 

Rev Recent Clin Trials. 2013 Dec 12. [Epub ahead of print] PMID: 24330133
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Variable Range ($) Fluid Treatment Total Cost/Life Year 
(Low) $

Total Cost/Life Year 
(High) $

Cost of Renal 
Replacement 

Therapy
76,540 – 306,160

Crystalloid 9,086 9,086

Albumin 8,259 8,259

Hydroxyethyl Starch 13,775 19,639

Cost of Albumin 250 – 1,000

Crystalloid 9,086 9,086

Albumin 8,259 8,259

Hydroxyethyl Starch 15,457 15,457

Cost of treatment of 
bleeds 1,193 – 2,693

Crystalloid 9,086 9,086

Albumin 8,259 8,259

Hydroxyethyl Starch 15,450 15,470

Results of One-way Sensitivity Analysis

Rev Recent Clin Trials. 2013 Dec 12. [Epub ahead of print] PMID: 24330133
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Spontaneous Bacterial Peritonitis

BACTERIAL TRANSLOCATION
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PROLONGED BACTEREMIA

ASCITES COLONIZATION

CIRRHOSIS
(poor liver function)

SPONTANEOUS BACTERIAL PERITONITIS

ANTIBIOTICS
X

Mortality associated with SBP

1970’s 1980’s Early
90’s

U.S.
‘95-’98

Late
90’

100

90

80

70

60

50

40

30

20

10

0

%
 M

ortality

13



The University of Western Australia

Role of Albumin Treatment in Patients With Spontaneous Bacterial Peritonitis

Clinical Gastroenterology and Hepatology 2012; 10:309-315 (DOI:10.1016/j.cgh.2011.11.012 )

Presenter
Presentation Notes
Probability of survival in (A) low risk versus high risk of mortality episodes; (B) high risk of mortality episodes treated and nontreated with albumin.
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Treatment of ascites with colloids
Incidence of liver-related complications

Type of complication
Albumin 
group*

(n=30)

Polygeline
group* (n=38) Log-rank Hazard ratio (95% CI)

Ascites episode 21 (70) 31 (82) 0.093 1.58 (0.91; 2.76)
Encephalopathy 7 (23) 9 (24) 0.385 1.56 (0.57; 4.25)
Hyponatraemia 5 (17) 11 (29) 0.110 2.33 (0.80; 6.76)
Renal impairment‡ 4 (13) 8 (21) – –
Portal hypertensive 
bleeding‡ 4 (13) 3 (8) – –

Bacterial infection‡
Ascites 2 (7) 4 (11) – –
Other site† 1 (3) 6 (16) – –

Death 1 (3) 3 (8) – –

Liver International Volume 26, Issue 1, pages 46-54, 3 OCT 2005

http://onlinelibrary.wiley.com.ezproxy.library.uwa.edu.au/doi/10.1111/j.1478-3231.2005.01188.x/full%23t3n1
http://onlinelibrary.wiley.com.ezproxy.library.uwa.edu.au/doi/10.1111/j.1478-3231.2005.01188.x/full%23t3n1
http://onlinelibrary.wiley.com.ezproxy.library.uwa.edu.au/doi/10.1111/j.1478-3231.2005.01188.x/full%23t3n3
http://onlinelibrary.wiley.com.ezproxy.library.uwa.edu.au/doi/10.1111/j.1478-3231.2005.01188.x/full%23t3n3
http://onlinelibrary.wiley.com.ezproxy.library.uwa.edu.au/doi/10.1111/j.1478-3231.2005.01188.x/full%23t3n3
http://onlinelibrary.wiley.com.ezproxy.library.uwa.edu.au/doi/10.1111/j.1478-3231.2005.01188.x/full%23t3n2
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Comparison of outcome in patients with cirrhosis 
and ascites following treatment with albumin or a 
synthetic colloid

Liver International Volume 26, Issue 1, pages 46-54, 3 OCT 2005

“…….the median total hospitalization-related cost 

over a 30-day period was lower in the albumin 

group than in the polygeline group (1915 vs. 4612 

euros, respectively).

The difference in total costs between the

two groups might be related to the difference in

the incidence of liver-related complications 

requiring hospital care. These findings could have 

major implications for determining the real cost of 

treatment associated with albumin therapy.

Despite the lack of robust pharmacoeconomic

data, treatment with albumin is often perceived as 

being much more expensive than treatment with a 

synthetic colloid because of the higher unit costs.”

Presenter
Presentation Notes
 Time‐to‐first episode of renal impairment or hyponatraemia estimates.© This slide is made available for non-commercial use only. Please note that permission may be required for re-use of images in which the copyright is owned by a third party.
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Cirrhotic patients with infections

Albumin versus no albumin

Biomed Res Int. 2013; 2013: 295153.
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Meta Anayses – Albumin in SBP
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Decision tree 
Therapeutic choices in 
spontaneous bacterial 
peritonitis
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Variables in SBP cost-effectiveness model
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Albumin in sepsis
Mortality and differential in lives saved and life years gained

Database Hospital 
mortality

Patients alive 
at discharge

Lives saved 
with albumin

DEALE Total survival 
years

Life years 
gained with 
albumin

Without 
albumin

53.7% 5156

513

9.78 50426

5017With 
albumin

49.1% 5669 9.78 55443

Journal of Critical Care (2007) 22, 197– 203
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Outcomes of cost-effectiveness model 
Albumin in SBP



The University of Western Australia

Summary

 In the current era of cost-containment the total medical costs of treatment are 

important

 Hence, individual therapy costs are secondary as long as they make the 

overall treatment more cost effective

 Albumin’s pharmacological properties are lending themselves to indications 

other than the historical use as a volume expander

 Two particular areas, sepsis and cirrhosis, are increasingly supported by 

evidence and guidelines

 Pharmacoeconomic modeling shows that in these conditions, albumin is a 

cost-effective treatment 
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