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Summar

N Albumin is an essential multifaceted natural protein

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

Interest in other pharmacologic properties

N These allow hypotheses building in relation to certain disease

states

N Clinical data in sepsis and cirrhosis indicates that these

pharmacologic effects can lead to clinical benefit

The University of Western Australia




But albumin is expensive !?!
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IMS Heaalth National Sales Perspective 4Q 2009.
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(resulting in dilution of blood caoamponents, a.g., coagulation factors and olther plasma proteins, and in a
decrease in hematocrit).
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 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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Relative Survival Benefit and Morbidity with Fluids in Severe Sepsis - A
Network Meta-Analysis of Alternative Therapies

M. Bansal', A. Farrugia *"*, S. Balboni' and G. Martin’

'Plasma Protein Therapeutics Association, Annapolis, MD, US4
‘Department of Surgery, University of Western dustralia, Crawley, dustralia
I Emory University School of Medicine, Division of Pulmonary, Allergy and Critical Care, Atlanta, G4, US4

Abstract: Background. Fluld resuscitation is widely practiced in intensive care units for the treatment of sepsis. A
comparison of the evidence base of different fluids may inform therapeutic choice.

Methods: The risks of mortality and morbidity (the need for renal replacement therapies {(RRT)) were assessed in patients
with severe sepsis. A network meta-analysis compared trials for crystalloids, albumin and hydroxyethyl starch {(HES). A
literature search of human randemized clinical trials was conducted in databases, the bibliographies of other recent
relevant systematic reviews and data reported at recent conferences. Mortality outcomes and RRT data with the longest
follow up peried were compared. A Bayesian network meta-analysis assessed the risk of mortality and a pair-wise meta-
analysis assessed RRT using crystalloids as the reference treatment.

Results: 13 studies were identified. A fixed-effects meta-analysis of mortality data in the trials demonstrated an odds-ratio
(OR) of 0.20 between orystalloids and albumin, 1.25 between crystalloids and HES and 1.40 between albumin and HES.
The probability that albumin is associated with the highest survival was 96.4% followed by crystalloid at 3.6%, with a
negligible probability for HES. Sub-group analyses demonstrated the robustmess of this result to variations in fluid
conlpesition, study sowrce and origin of septic shock. A random-effects pairwise comparison for the risk of RRT provided
an OR of 1.52 favoring crystalloid over HES.

Conclusion: Fluid therapy with albumin was associated with the highest survival benefit. The higher morbidity with HES
may affect mortality and requires consideration by prescribers.

Current Drug Safety, 2013, 8’ 236_245 The University of Western Australia
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Network MA for studies in sepsis
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Albumin 96.38% 3.60% 0.00%
Crystalloid 3.61% 96.27% 0.00%
mHES 0.01% 0.00% 99.87%

Current Drug Safety, 2013, 8,
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Choice of Fluids in Severe Septic Patients - A Cost-effectiveness Analysis
Informed by Recent Clinical Trials

Albert Farrugia*”", Megha Bansal', Sonia Balboni', Mary Clare Kimber', Gregory S. Martin® and
Josephine Cassar’

!Plasma Protein Therapeutics Association, Annapolis, Maryland, USA; School of Surcery, Facuity of Medicine, Den-
tistry and Health Sciences, University of Western Australia; gCoiiege of Medicine, Medicine and Environment, Austra-
lian National University, Canberra, Australia; ‘Division of Pulimonary, Allergy and Critical Care, Emory University
School of Medicine, and Grady Memorial Hospital, 49 Jesse Hill Jr Drive, BE, Atianta, GA 30303, USA; 5Facu£iy of
Health, University of Canberra, Canberra, Australia

Abstract: Fluid resuscitation with colloids 1s an established second hne 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
larg ¢ elimcal trials was performed, resulting in a ranking in the e¢fficacy 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 denved from
the peer-reviewed literature, assummng 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 erystalloid therapy, 0.21 life years were gained with albumin and 0.85 life vears were lost with
hydroxyethyl starch. One-way sensitivity analysis showed that the model’s outcomes were sensiive 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 i1atrogeni ¢ morbidities involved in treating sepsis with fluids are
considered. These results should assist and inform decision making in the choice of these drugs.

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



Presenter
Presentation Notes
DATA sources
Probabilities of mortality and need for renal replacement therapy from network meta-analysis of randomized controlled trials
Life 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 studies

MAIN ASSUMPTIONS
Fluid-associated morbidities included renal and haemostatic dysfunction
All crystalloid, hydroxyethyl starch and albumin preparations wereassumed to be bio-equivalent within each class of these therapies. 



Variables used to populate the decision

analysis model

270 250 — 1,000 Not applied

269 +20% Not applied
20,133 +20% Gamma-~ (55.56, 0.003)
142,404 76,540 — 30,616 Normal~ (142404, 146792)

1,732 1,044 — 2,366 Normal~ (1732, 705.6)

18.60 Not applied Not applied
33.27% Not applied Beta~ (16.52, 33.14)
30.95% Not applied Beta~ (14.78, 32.98)
38.54% Not applied Beta~ (20.45, 32.60)

13.6% Not applied Not applied

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

3.29% Not applied Not applied

7.3% Not applied Beta~ (45.6, 579.1)

54.1% 50.8% - 60.8% Uniform (0.508, 0.608)

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




Results of One-way Sensitivity Analysis

Crystalloid
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Rev Recent Clin Trials. 2013 Dec 12. [Epub ahead of print] PMID: 24330133
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Role of Albumin Treatment in Patients With Spontaneous Bacterial Peritoniti:
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Probability of survival in (A) low risk versus high risk of mortality episodes; (B) high risk of mortality episodes treated and nontreated with albumin.



Treatment of ascites with colloids
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Albumin

Type of complication group- Polyg*ellnf Log-rank Hazard ratio (95% CI)
(n=30) group- (n=38)

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 impairmentt 4 (13) 8 (21) — —

Portal hypertensive

bleedingyi3 4(13) 3(8) Bl B

Bacterial infectionf

Ascites 2 (7) 4 (11) — —

Other sitet 1(3) 6 (16) — —

Death 1(3) 3 (8) — —

Liver International Volume 26, Issue 1, pages 46-54, 3 OCT 2005 The University of Western Australia
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Comparison of outcome in patients with cirrhosis
My THE UNIVERSITY OF

.7 WESTERN AusTRaLIA  and ascites following treatment with albumin or a
svnthetic colloid

. 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
100

£ P=0.059 euros, respectively).
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2 treatment associated with albumin therapy.

u L.
07 30 60 90 120 150 180  Despite the lack of robust pharmacoeconomic
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Mo.atrisk data, treatment with albumin is often perceived as

Albumin 3030 24 22 18 14 1 5
Polygeline 3834 28 16 12 8 7 3 being much more expensive than treatment with a

synthetic colloid because of the higher unit costs.”

Liver International Volume 26, Issue 1, pages 46-54, 3 OCT 2005 The University of Western Australia
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 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.


Cirrhotic patients with infections

f) THE UNIVERSITY OF
23 WESTERN AUSTRALIA
=]

Albumin versus no albumin

h|l.||,1:. - \.ll!‘lp’ql.lp . Albunein Mo albamin .Illl-l'i;a:l:l Ohdds :'.‘I.|||'|- : Oudids |.|I:|||- .
Events  Totzl Fvents Total =, ramdom, 95% CI M, random, 95% 1
1.1.1 Dreath
Choi 2002 L] 21 2 1% 1% 142 [0.21, 9.55] =
Cawevara 012 ] s 0 54 11.7% 0.73 [027, 2.02] . T
Sort 1599 14 63 26 hi 13.8% 041 [019, 0.88] i
Xue 2002 5 S 17 S 11.2% 0,22 (008, 0,66] ———
Subtotal (95% C1) 196 192 42.9% 0,46 [0.25, 0.56] ""
Tital events M) 55
Heterogeneity: v = 0.09; 1 = 393, df = 3 (P= 037k ' = 24%
Test for overall effect: Z = 246 (P = 0001)
1.1.2 Hyponatracmia
Chaoi 2002 4 21 2 1% 5.5% 200 [0.32, 12.41] i
Subtotal (95% CT) 21 19 65% 2,00 [0.32, 12.41] e
Total events 4 2
Heterogenelty: Mot applicable
Tiest for overall effect: £ = 074 (P = 046)
1. 1.3 Infection resolution
Mazar 2008 55 Sh S 54 4.9% 4,40 [(48, $0070] —_——————
Sort 1599 (] [x] ] 63 0% 4,20 [0k, 38.71] -
Subtotal (95% C1) 119 117 92.9% 4,30 [0.89, 20.70) "'
Tiotal events 17 s
Heterogeneity: v = 0,00; 3° = 0,00, df = 1 (P= 098 I = 0%
Test for overall effect: £ = 182 (P = 007)
114 Benal impairmient
Chai 2002 S 1 19 45% 300 [0.28, 31.63] e
Cawevara 2012 1 i i} 4 5 L% 0.23 [B.02, 2.10] —
Nazar 2004 ] L | 54 A% 0,70 [0.15, 3.32] e S
Sort 155 L] &3 2] 63 12.0% 0.21 [0.08, 0.57] .
Xue 2002 5 5l 19 56 11.3% 0.19 [0u07, 0.56] T
Subtotal (95% CI1) 32 246 LT % 0,34 [0.15, 0.75] "‘
Tuotal events 18 £
Heterogenelty: v = 028 % = 6,08, df = 4 (P = 0095 7 = 34% r T T 1
Teest for overall effect: Z = 265 (P = 0.008) [k 0 ' '” 1
Favours albumin Favours no albumin

B|Om6d ReS Int 2013, 2013 295153 The University of Western Australia
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The University of Western Australia



Decision tree
Therapeutic choices in
spontaneous bacterial
peritonitis

Antibiotics
Spontaneous
Bacterial
Peritonitis
Antibiotics +
Albumin

The University of Western Australia
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Variables in SBP cost-effectiveness model

Hame Description Formula Yalue Comm ent
Life expectancy in general population &£ 56 Mverage age of SBP according to HCUP 2011 is56 wrs. Life expectancy of ([26.5+259 )/2)
LEgenpop YIS 2635 2635 obtained from COC 2008
[Probabilties
Probability of mortdity inrenal imparment
pheath_Renal_ABR with antibiotics 13,53 2060% Sort 1999 table 2 footnote
Probability of mortdity inrenal failurewith
pDeath_Renal_ABnalb alburnit and antibiotics 5,63 780% Sor 1999 table 2 footnote
FProbability of inrhospital mortality duetao
other causes (not renal) in SBP with S0rt 1999 table 2 footnote Dertved figure consistent with HCUPnet 2011 SBP mortality daa
pDeath B P_AR antibiotics [18-13 /83 FOA% (B.TE%)
Probability of irrhosp mortality due to other
causes [not renal) in 5BP with antibiotics and
pheathSBP_ABnaAlb alburmin 15553 159% Sort 1999 table 2 footnote
pHRS _AB Probability of HRE with antibiotics 0.05 G.00% Gines 2003 PgL525 1t col, 5rd para.
Probability of HRS with antibictics and used 8% from Gines 2003 pgla23 15t col, 3rd paraand derived from proportion of renal
pHRS_ABnalb alburmnin (10/33/0.05 242% impairment with antibiotics to antibio+albumin from Sort 1999
pRenal_AR Probability of Renal failure with antibiotics 033 33.00% Sort1999 table 2
Probability of Renal failure with antibiotics
pRenal_ABnAlb and dburmin 01 10.00% Sort1999 table 2
JCosts
calb Cost of alburnin 270 270 Check?i?
Cost of treating hepatorenal syndrome (5.6 HEUPnet 2011 (US) corwersion to 2014 prices needed Cost of hospital stay +Trelipressn
cHR S days) 22341 22341 and dburnin (Gines 2003 for dose), prices tbd for ELl Hosital days from HCUPRet
HEUP 2011 ICCA code: 586. (se: 682) Inflated to 2013 CPI for M edical Care Hosital davs
Cost of treating/managing renal failure (3.9 from HCUPRet 2013: 422 83 2011: 400 .26 665 3+(422 83,/400.26) = 7060 Length of stay =
cRenal days) F0en F0E0 3.9 days
HEUP 2011 ICCS code: 567 23, (se= 912) Inflated to 2013 CPI for M edical Care. Hospital
Cost of treating spontane ous bacterial davsfrom HCUPRet2013: 422853 2011 40026 14771422 53,400 26) = 15,604 Length of
c5BP peritonitis (7 days) 15604 15604 stay =70 days

The University of Western Australia
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zg WESTERN AUSTRALIA Mortality and differential in lives saved and life years gained

Without ~ 53.7% 5156 9.78 50426

albumin

With 49.1% 5669 513 9.78 55443 5017
albumin

Journal of Critical Care (2007) 22, 197—- 203 The University of Western Australia
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pZs WESTERN AUSTRALIA Albumin in SBP
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The University of Western Australia
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N In the current era of cost-containment the total medical costs of treatment are

Important

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

overall treatment more cost effective

N Albumin’s pharmacological properties are lending themselves to indications

other than the historical use as a volume expander

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

evidence and guidelines

N Pharmacoeconomic modeling shows that in these conditions, albumin is a

cost-effective treatment

The University of Western Australia
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