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Albumin: does It make a
difference? Prognostic maker?
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Introduction

« Most abundant circulating protein
* 66.5 kDa
* Negative net charge

= Oncotic properties

Main modulator of fluid distribution
« Plasma oncotic pressure: 70~80 %
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Distribution
— Dystuntion of Endortellal

barrrer —> caplllary (eakage

» FEndotoxin — G(-) bacteria

« Cytokines — TNF-a, IL-6

» Arachidonic acid metabolites —
Leukotrienes and Prostaglandins

« Complements components —
(C3a, Cha

» lVasoactive peptides — Bradykinin,
Histamine

« Chemokines — Macrophage
inflammatory protein 1a

300% %

Synthesis
- Gene Transcription Rate l

» Protein depletion
« TNF-a IL-6

Catabolism

- Increase Transcapillary Flux
-> Degradation in vascular
endothelium

TPN : Half life = 9 days
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60% oncotic pressure Pulmonary Edema

Oncotic Pressure s . _ _
40% negative charge Circulatory Dysfunction

Binding and Endogenous compounds, Endotoxemia

Transport Drugs, Trace elements Drug toxicity

Acid-base

, Effective plasma buffer Acid-base imbalance
Function

Antioxidant Scavenger _ :
Systemic inflammation

Function of oxygen free radicals

Microvascular Capillary permeability Transcapillary leakage

integrity Protective function Vasodilation

Anticoagulant Heparin like action
Thrombosis

effects Platelet aggregation inhibitor
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Association of Serum Albumin and Mortality Risk
Philip Goldwasser'” and Joseph Feldman®

DeeartmenT 0oF Mepicing, Brookiyn VeTerans Arrairs Mepical CenTER,
Brooknvw, NEw York asp ‘DeparTienT oF PrevenTivE Mepicing ann Communty HearTs,
Srate UniversiTy oF New Yore-HeEavLTa Scipwces CenTer-Brookiyw, Brookoyw, New York

ABSTRACT. Reduced levels of serum albumin concentration, a routine blood test, within the “normal” range
have been reported to be asociated with mortality risk The literature is reviewed, with a foeus on eohon
studies meeting specified criteria, and findings are summarized. In studies of many populations, comprising healthy
subjects and patients with acute or chronic illness, serum albumin concentrarion is inversely related to mortality
risk in a graded manner over its entire range; the estimated increase in the odds of death ranges from I14% to
36% for each 2.5 g/l decrement in serum albumin concentration. The association predicts overall and cause-
specific mortality including cardiovascular mortalivy. 1u is likely that albumin concentration is a highly sensitive
indicator of preclinical disease and discase severity. A direct protective effect of the albumin molecule is suggested
by the persistence of the assoctation afrer adjustment for other known risk faciors and preesistiog illiess, sl
after exclusion of early mortality, Although biologically plausible, there is no direct evidence for this hypothesis.
Serum albumin eoncentration is an independent predictor of mortality risk and could be wseful in the quantifica.
tion of risk in a broad range of clinical and research settings. 1 cun Empesion 30;6:693-703, 1997, © 1997
Elsevier Science [nc.

KEY WORDS. Serum albumin, mortality, prognosis
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Mean Maximum

Reference Population {studv®) n age Design follow-up Model Covariates

12] Hemodialysis, prevalent 12,099 58 Cohort | year LE C R
Caels

[3] Hemodialysis, incident 3,399 59 Cohort 4y vears Co D,C B BPS F W
cases (LISRDS)

(4] Renal transplant 706 &l Cohort 19 vears Cox D C B R

[5] Critical care admissions 17,440 39 Cohort Hospital LR Dy, C, BF, B, F
(AMACIIE III) discharge

[6] Middle-aged men {British 173 40-59 Cohor 10 years LR D, C, B BFS
Regional Heart Study)

171 MNational sample, aged 45 5,763 §5-T4  Cohort 16 years Cox D, C B BES
T4 at entry into
MHANES |

(8} Community (Rancho 2,342 5080 Cohort 3 years LR LC A S F
Bernardo)

19] Community elderly 4,116 79 Cohort 5 years o Age, O, 5 F W
{EPESE)

(1] Professional and business- 1,754 54 Mested case- L O years Age
man {BUPA) control

[11] Middle-aped men wirh A 47 tlested case- 100 vears LE Age, BP, B, S
increased cardiac risk control
(MRFIT)
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Each 25g/1 -> Odds of death : 24~56% t

Serum albumin concentration Is an independent predictor
of mortality risk and could be useful in the quantification
of risk in a broad range of clinical and research settings.
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0145-6071/91/1503-0313802.00/0
JOURNAL OF PARENTERAL AND ENTERAL NUTRITION
Copyright & 1991 by the American Society for Parenteral and Enteral Nutrition

Vol. 15, No. 3
Printed in US. A

Lack of Predictive Value of the APACHE II Score in Hypoalbuminemic
Patients

N

ARNOLD J. POLLAK, M.D., Ricuarp M. STroNG, M.D., Rita GrispoN, R.D., aAND HIMANSHU Snau, M.D.

From the Gastroenterology Section, Jerry 1. Pettis Memorial Veteran's Administration Hospital and Loma Linda University
School of Medicine, Loma Linda, California

ABSTRACT, The APACHE 11 score predicts mortality in
severely ill patients, This score does not account for the serum
albumin level. Ninety-three patients (28 with serum albumin
levels <2.56 g/dL [group 1) and 65 with serum albumin levels
=2.5 [group I1]) were retrospectively reviewed. Patients were
comparable in age, APACHE II score, and compliance with
required protein needs, Patients with severe hypoalbuminemia
had nearly double the death rate of patients with mildly low or
normal albumin concentrations (54% compared with 20%). The
death rate in the severely hypoalbuminemic patients was 5.1-

fold higher than would be predicted by their APACHE Il score,
The death rate in those patients with mildly low or normal
albumin levels had anly a 1.9-fold higher rate than would be
predicted by their APACHE I score. It is concluded that severe
hypoalbuminemia increases the risk of death significantly
higher than would be predicted by the APACHE 11 score.
APACIHIE 11 score is not as accurate in a severely hypounlbu-

minemic population. (Journal of Parenteral and Enteral Nutri-
tion 16:313-315, 1991)
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Variables

Group

I1

Age
Medical service
Surgical service
Albumin*
% Sugg kcal¥t
% Sugg protein
APACHE I1
CHP
Creatinine
No. (%) central
TPN%
No. (%) required
vent§
Vent LOS
ALL
LIVED
No. of patients

65.9 + 3.45
13
15
2.08 = 0.100
82.3 + 4.37
91.4 = 4.47
9.46 + 1.35
0.93 +1.94
1.33 £ 1.22
21/28 (75.0 + 16.03)

16/28 (57.1 + 18.33)
12.6 + 3.47 [16]

9.67 + 3.67 [6]
28

63.4 £ 7.69
22
43
3.35 + 0.14
1.02 £5.01
99.6 + 4.37
9.81 £ 1.33
0.86 + 1.83
150 + 0.74
27/63 (42.9 + 12.22)

20/63 (31.7 + J[\“i.49)
19.2 + 8.2 [20]

7.25 + 09 [12]
63

Variable

Group

I

I

Hospital L.OS, d
LIVED
No. (%) required 1CU
ICU LOS, d
ALL
LIVED
No. (%) death rate*
No. (%) complication
rate

35.9 + 7.53
39.0 + 11.63 [13]
25/28 (89.3 + 11.45)

14.4 + 4.20 [25]
7.50 + 3,03 [10]
15/28 (53.6 + 18.47)
11/28 (39.3 + 18.09)

32.5 + 13.2
27.4 + 5.86 [15]
44/63 (69.8 + 11.34)

15.5 + 7.04 [44]
9.17 + 3.07 [30]
18/63 (28.6 + 11.16)
32/63 (50.8 + 12.35)

This supports the view that serum albumin is an
/ndependent variable not accounted for in the APACHE I/

score.
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Anaesthesia, 1996, Volume 51, pages 724-727

The prognostic value of serial measurements of serum albumin
concentration in patients admitted to an intensive care unit

A. McCLUSKEY, A. N. THOMAS, B. J. M. BOWLES anp R. KISHEN

Summary

The prognostic value of serial measuremenis of serum albumin concentration during the first 72 h after admission to a general
adult intensive care unit was retrospectively reviewed in 348 consecutive critically ill patienis over a one vear period. The accuracy
of the admission APACHE II (Acute Physiology And Chronic Health Evaluation) score in correcily predicting patient outcome
was compared with the serum albumin concentration measured at different times after intensive care unir admission. Multiple
logistical regression analyses were performed to evaluate whether combining APACHE II and serum albumin into a unified risk
index improved prognostic accuracy. Serum albumin conceniration on admission was lower in non-syrvivors than in survivors
and decreased more rapidly in non-survivors (p < 0.001). The admission serum albumin concentration was found to be an
insensitive prognostic indicator. However, serum albumin measured after 24 h was as accurate as the admission APACHE IT
seore in correctly classifving patients according to outcome. There was a good correlation between the admission APACHE II
score and serum albumin measured after 24 h bur not between the admission APACHE Il and the admission serum albumin.
Combining the APACHE Il score and serial albumin concentrations into a wnified risk of death equation did not improve the
accuracy of outcome prediction.
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Positive Negative

Parameter{s) Sensitivity Specificity  Acecuracy  predictive value  predictive value
APACHE Il 48.9 an.4d T8.1 68.6 80.6
Admission albumin 16.7 94.3 69.9 5.1 7.2
Albumin 12-24 h 397 921 17.6 (5.9 .9
Albumin 24 48 h 49 2 924 alL4 714 Ba5
Albumin 448-72 h 537 LER 74.2 .4 T8.1
APACHE 1l

Admission albumin 54.3 90.3 TH.5 73.1 B0.2
APACHE 1l

Albumin 24-48 h 61.3 90.6 82.8 731 R6.0

The serum a/bumin concentration measured 24-48 h

following ICU admission was a better prognostic
indicator than that measured on admission and was itself
as accurate as the admission APACHE /7 score
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Article
The C-Reactive Protein/Albumin Ratio as a Predictor
of Mortality in Critically Ill Patients

Ji Eun Park 1200, Kyung Soo Chung ,Joo Han Song Song Yee Kim %, Eun Young Kim ?,
Ji Ye Jung ?, Young Ae Kang ?, Moo Suk Park *, Young Sam Kim 3ot , Joon Chang ?
and Ah Young Leem **

! Department of Pulmonary and Critical Care Medicine, Ajou University School of Medicine, Suwon 16499,
Korea; jedkdl@yuhs.ac

2 Department of Medicine, Yonsei University College of Medicine, Seoul 03722, Korea

3 Division of Pulmonology, Department of Internal Medicine, Institute of Chest Disease, Severance Hospital,
Yonsei University College of Medicine, Seoul 03722, Korea; chungks@yuhs.ac (K.S.C.);
augustin7émd@yuhs.ac (J.H.S.); dobie@yuhs.ac (5.Y.K.); narae97@yuhs.ac (E.Y.K.); stopyes@yuhs.ac (J.Y.].);
mdkang@yuhs.ac (Y.A.K.); pms70@yuhs.ac (M.S.P.); chang@yuhs.ac (J.C.)

*  Correspondence: ysamkim@yuhs.ac (YS.K.); yimayoung@yuhs.ac (A.Y.L.); Tel.: +82-10-9243-9395 (A.Y.L.);
Fax: +82-2-393-6884 (A.Y.L.)

t  These two authors contributed equally to this work.
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Variables OR 95% CI p-Value
Ape 10K 0.99=1.02 (16011
Sex, F/M (%)
Male Reference Reference Reference
Female 1.18 (L.B3-1.66 (1.358
L 0.9% (1.96-1.00 0.254
APACHE Il score 1.06 1.04-1.08 0,001
Underlying diseases
Cancer 1.59 1.11-2.30 0.ma
CEP/ Albumin 1. 1.00=1.02 0.001

g

Cumutative survval (%)
g

o

-
10

s

20 »n

Days after KU admission

This study showed that a Aigher CREP/albumin ratio is
associated with increased mortality in ICU patients.
However, the sensitivity and specificity of CRP/albumin

ratio for prediction of mortality were not so high in this

single center study

onem)}
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Albumin Replacement in Patients
with Severe Sepsis or Septic Shock

Pietro Caironi, M.D., Gianni Tognoni, M.D., Serge Masson, Ph.D.,
Roberto Fumagalli, M.D., Antonio Pesenti, M.D., Marilena Romero, Ph.D.,
Caterina Fanizza, M.Stat., Luisa Caspani, M.D., Stefano Faenza, M.D.,
Giacomo Grasselli, M.D., Gaetano lapichine, M.D., Massimo Antonelli, M.D.,
Vieri Parrini, M.D., Gilberto Fiore, M.D., Roberto Latini, M.D.,
and Luciano Gattinoni, M.D., for the ALBIOS Study Investigators®
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Serum Albumin (g fliter]

Meo. at Risk
Albumin
Crystalloids

184 L\}
16
144 " —a— Albumin
{ P=0.001 w0 Crystalloids
G T T T T T T T T
4 -] 12 16 20 24 28
Study Day
821 &77 483 335 239 198 148 107
813 GB63 464 303 217 159 130 104

3000+ == Albumin
] [ Crystalloids
4000
E- 3“]]_
o
5
2 2000
(=] B
E 1000~
w
; [ — —— . . . -
10004
_20004
4 P=0.001
—3“]} T T T T T T T
1 2 3 4 5 & 7
Study Day
Mo. at Risk
Albumin &40 789 742 70l 639 286 242
Crystalloids B44 795 735 685 635 587 529
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l.ﬂ—l

0.9+
0.8
0.7

0.6} %

0.5+

Alburmin

Crystalloids

Probability of Survival

0.4

0.3+

b
i,

P=0.39

0.0 T T T T T T T T 1
0 10 20 i0 40 50 60 70 B0 a0

Days since Randomization

Mo. at Risk
Albumin a03 133 G647 597 567 556 545 535 529 523
f.rystallmds aa7 129 (L F) 98 66 55l 538 S21 511 S04

In conclusion, the use of albumin in addition to crystalloids to correct
hypoalbuminemia, as compared with the use of crystalloids alone, in
patients with severe sepsis during their stay in the ICU did not
provide a survival benefit at 28 or 90 days, despite improvements in
hemodynamic variables.
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Relative Risk (95% Cl) P Value
0.87 (0.74-1.02)
N 1 0.94 (0.85-1.05)
- 0.92 (0.72-1.17)
0.92 (0.84-1.00) 0.046
1
2.0
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Conclusion

* /mportant prognostic marker /n /CU
But sensitivity and specificity l
~> Future Research (CRP, Lactic acld)

» Nor farmful bur nor necessary
in all critically ill patients

» Maybe useful

> Future Research (Patrents Selection,
Timing, Dosage )
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