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ABSTRACT 

BACKGROUND:  

Albumin is the most abundant plasma protein in humans. It helps to maintain 

the colloid osmotic pressure, acts as a carrier protein, and is involved in 

metabolic, antioxidant and various other functions. Patients who are 

admitted in Medical Intensive Care Unit (M.I.C.U.) are at an increased risk 

of mortality due to the severity of their illness. It is thus, important to 

identify patients at the time of admission who are likely to have a poor 

outcome, so that such patients can be managed aggressively. Serum Albumin 

appears to be one such prognostic indicator. Hypoalbuminemia has been 

associated with increased hospital mortality and morbidity. It is known that 

serum albumin concentrations may decrease rapidly in critically ill patients 

with septic shock and after major surgery as well as in other illnesses. 

OBJECTIVES:  

1)To estimate serum albumin levels in critically ill patients 

2)To evaluate the role of serum albumin level as a prognostic marker in 

critically ill patients 

MATERIALS AND METHODS:  

The present study was carried out at R.L. JALAPPA. Hospital and 

Medical Research Centre, Kolar over a period of Nineteen months during 



 

xi 
 

APRIL 2016 to October 2017 among the patients admitted in MICU who 

needed invasive mechanical ventilatory support for at least 5 days or 

more.                           

The selected patient’s informed consent was taken from the relative of 

the patient explaining the nature of the study. The study included patients 

with all etiologies who were intubated and were put on mechanical 

ventilation. Clinical and demographic profile at the time of admission to 

MICU including age, sex, smoking status, history of previous hospital 

admissions, associated chronic illnesses like hypertension, diabetes 

mellitus, chronic obstructive pulmonary disease were recorded. Number 

of days on ventilator, ICU stay, and hospital stay were recorded for all 

the patients. Duration of mechanical ventilation was defined as the time 

elapsed from the initiation of ventilatory support to the onset of weaning. 

The onset of weaning was the time that the physician in charge 

considered the patient likely to resume and sustain spontaneous 

breathing. Weaning was performed by either a reduction in the level of 

ventilator support or a trial of spontaneous breathing. Mechanical 

ventilation was delivered through an orotracheal tube. The patients were 

followed up till their stay in hospital. They qualified for the study if they 

were on mechanical ventilator for 5 days or more. They were excluded 

from the study if they were weaned from mechanical ventilation before 5 
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days or died within 5 days of being put on mechanical ventilator. For 

patients who were included in the study, serum albumin estimation was 

done on the day one of mechanical ventilator and subsequently on day 

three, day five and day 10. Serum albumin was assayed using an 

automated Bromo cresol purple (BCP) specific dye binding method. The 

outcome of the patient was recorded either as discharge of the patient 

from the hospital (survivor group) or patient’s death in hospital (non-

survivor group). 

RESULTS:  

A total of 64 cases were included in the study. Mean serum albumin level on 

day of admission (Day 1) for the study group was 3.3 g/dl (± 0.4 g/dl). In 

survivors, it was 3.4 g/dl (± 0.4 g/dl) and in non-survivors it was 3.1 g/dl (± 

0.19 g/dl). It was significantly lower in non-survivors. In the survivor group, 

43.9% patients have normal serum albumin levels on admission as compared 

to just 10.5% in the non-survivor group, suggesting hypoalbuminemia at 

admission indicates a poorer prognosis in terms of increased mortality. More 

non-survivors were hypoalbuminemic at admission than survivors 

suggesting that a low serum albumin at admission indicates a poor prognosis. 

Our study indicates that the strongest predictor of outcome of the patient is 

low serum albumin level on day three. 
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CONCLUSION:  

Patients who have normal serum albumin level at admission are more likely 

to survive as compared to patients who have hypoalbuminemia at admission. 

Patients who have a steep decline in serum albumin level have a poor 

prognosis in terms of increased mortality. Serial serum albumin levels also 

suggest that there are other factors associated with prognosis of the patients. 

The strongest predictor of adverse outcome of the patient is low serum 

albumin level on day three. 

  KEY WORDS:  

Critical illness, Serum Albumin, Invasive Ventilator, Adverse Outcome.                                                           
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INTRODUCTION 

                     Albumin is the most abundant plasma protein in humans. It has 

been the subject of extensive studies. We now know the amino acid 

sequences of albumin, the complete gene sequence of human albumin, and 

the location of mutations in the gene sequence
1
. 

                    It helps to maintain the colloid osmotic pressure, acts as a carrier 

protein, and is involved in metabolic, antioxidant and various other 

functions.  

 

                   Patients who are admitted in Medical Intensive Care Unit 

(M.I.C.U.) are at an increased risk of mortality due to the severity of their 

illness. It is thus, important to identify patients at the time of admission who 

are likely to have a poor outcome, so that such patients can be managed 

aggressively
2
. 

                   Serum Albumin appears to be one such prognostic indicator. Its 

utility as a prognostic indicator has been studied in various contexts 

including critically ill patients. A low serum albumin (SA) concentration 

correlates with increase in length of stay in ICU, increase the risk of death 

and readmission to hospital sooner and more frequently. The daily trend of 

SA can be useful tool in predicting the weaning capability of patients 
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needing mechanical ventilation. It has been used by many investigators as an 

index of the nutritional and metabolic status of the patients. 

                  Hypoalbuminemia has been associated with increased hospital 

mortality and morbidity. It is known that serum albumin concentrations may 

decrease rapidly in critically ill patients with septic shock and after major 

surgery as well as in other illnesses
3
. 

                A recent review reports an estimated increase in the death from 

24% to 56% for each 2.5gm/litre decrement in SA concentration over the 

range of studies reviewed
4
.  

            It has also been shown that there is a significant difference between 

SA concentration of non-survivors and survivors of prolonged critical 

illness. Patients who were in the ICU for 7 days or more and survived had 

higher mean SA concentration than non-survivors
1
. 

           Hypoalbuminemia is also shown to be a potent independent predictor 

of poor outcome. Each 10gm/litre decrease in SA concentration significantly 

increased the mortality by 137%, morbidity by 89%, prolonged ICU stay by 

28%, hospital stay by 71% and increased resource utilization by 66%
5
.  

 

                 It was also noticed that non-survivors had lower SA concentration 

on admission to the ICU and their SA concentration decreased more rapidly 

in the first 24 to 48 hours
3
. 
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                 In view of the above facts, this study intends to determine the 

acute changes in the serum albumin concentrations that occur following 

admission to the ICU and evaluate the role of serial SA measurement as an 

independent prognostic indicator. 
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OBJECTIVES 

1)To estimate serum albumin levels in critically ill patients 

     2)To evaluate the role of serum albumin level as a prognostic marker in 

critically ill patients 
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REVIEW OF LITERATURE 

                   The last 25 years have seen major advances in our understanding 

of albumin. We now know the amino acid sequences of human albumin, the 

complete gene sequence of human albumin, and the location of mutations in 

the gene sequence
1,6

. 

STRUCTURE OF ALBUMIN 

                        Albumin being the most abundant plasma protein in human’s 

accounts for 55–60% of the measured serum protein
7
. It consists of a single 

polypeptide chain of 585 amino acids with a molecular weight of 66,500 

Da
1
. The polypeptide chain lacks a carbohydrate moiety and is characterized 

by a low content of tryptophan (1 to 2 residues) and methionine
8
. 

                            The mature, circulating molecule is arranged in a series of             

-helices, folded and held by 17 disulphide bridges
1,9

. The in-folding of the 

molecule and its hydrophilic regions permit its excellent binding properties
8
. 

                           The tertiary structure of human albumin crystal is seen as a 

heart-shaped molecule 80 x 30 Å
10

. In solution, the shape is quite different. 

The three domains appear to be arranged in an ellipsoid pattern, giving the 

molecule low viscosity. It has a strong negative charge of -17
1
. The molecule 

is very flexible and changes shape readily with variations in environmental 

conditions and with binding of ligands
11

. 
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                           Although it is flexible, under physiological conditions 

albumin regains shape easily as it has disulphide bridges which provide 

strength
12

. After their rupture, the molecule can re-establish these bridges 

and regain its structure
1
. 

 

Fig No I: Two-dimensional representation of the albumin molecule 

reflecting the heart-shaped structure. The regions of the molecule that 

are normally in the -helix configuration are shown in dark grey. The 

seventeen disulphide bridges are depicted in light grey. The three 

domains, separated into A and B subdomains, are shown along the 

bottom axis. 
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Fig No II: Three-dimensional structure of albumin molecule 
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ALBUMIN METABOLISM 

                         The plasma albumin concentration is, determined by the 

intravascular albumin mass divided by the plasma volume
13

. 

 

                          It is a function of its rates of synthesis and degradation and 

its distribution between the intravascular and extravascular compartments. 

The total amount of albumin pool constitutes to 3.5–5.0 g kg
-1

 body weight 

(250–300 g for a healthy 70 kg adult). The plasma compartment holds about 

42% of this pool, the rest being in extravascular compartments
1
. Some of this 

albumin is easily mobilized from the loose interstitial tissues whilst some is 

bound particularly in the skin
13

. 

SYNTHESIS 

                         Albumin synthesis in humans takes place in liver only
14,15

. 

As soon as albumin is manufactured in body it is not stored in liver but 

secreted into portal circulation. In healthy young adults, the rate of synthesis 

is 194 (SD 37) mg/kg/day
1
, or about 12–25 g of albumin per day

16
. The rate 

of synthesis varies with nutritional and disease states. The liver can increase 

albumin synthesis to only 2–2.7 times of its normal capacity because most of 

the liver’s synthetic machinery is already devoted to albumin at rest
1
. 

                       The newly synthesized molecule is not stored in the 

hepatocyte but is rapidly secreted. The time of appearance of a de novo 



 

 

 Page 9 
 

molecule of albumin outside the hepatocyte has been estimated at about 20 

minutes from the onset of its synthesis. Albumin is not a high priority protein 

(i.e. a protein necessary for the organism to protect itself from an immediate 

threat to its survival or homeostasis). It is synthesized during periods of 

inadequate nutrition, exposure to hepatotoxins or if the hepatocyte is 

exposed to an increased colloid osmotic pressure
8
. 

                      The colloid osmotic pressure (COP) of the interstitial fluid 

bathing the hepatocyte is the most important regulator of albumin 

synthesis
8,17,18

. 

Synthesis requires:  

 

 

 

 

 

                       The mRNA concentration available for action on ribosomes is 

an important factor controlling the rate of albumin synthesis. Trauma and 

disease processes will affect the mRNA content
19,20

. A reduction in albumin 

mRNA concentration, caused by a decrease in gene transcription, is seen in 
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the acute-phase reaction mediated by cytokines, mainly interleukin-6 (IL-6) 

and tumour necrosis factor-α (TNF-α)
21,22,23

. 

                      Insulin is required for adequate albumin synthesis
24

. It is 

necessary for the maintenance of endoplasmic reticulum. Corticosteroids 

have complex effects on albumin synthesis. There is increased albumin 

synthesis with combinations of steroids and insulin, and of steroids with 

amino acids
16,25

. Steroids also increase albumin catabolism
26

. 

                    Albumin synthesis has been shown to be stimulated by cortisone 

and thyroid hormones in vivo in man
27,28,29,30,31

. Thyroid hormone stimulates 

mRNA and rRNA synthesis, and hypothyroidism results in the opposite 

effects
32.33.34

. Further there is an increase in the endoplasmic membrane 

bound RNA and a stimulus to the rate of peptide elongation. Cortisone 

likewise stimulates the synthesis of hepatic RNA
35,36,37,38,39,40

. 

Hypophysectomy results in a decreased level of protein synthesis, and 

growth hormone administration stimulates amino acid transport and albumin 

production by stimulating gene transcription
8
. 

                  Albumin production is reduced by fasting, but specifically 

omitting protein from the diet causes a greater reduction in synthesis
1
. 

Malnutrition or decrease in protein intake in vivo results in a rapid loss of 

cellular RNA, a disaggregation of the endoplasmic membrane bound 

polysomes and a decrease in albumin synthesis. This change occurs rapidly 

so that a 24 – or 48-hour fast results in a decrease in albumin synthesis by at 
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least one third. Refeeding within 15 to 30 minutes restores the ability of the 

liver cell to synthesize albumin
41-53

. Two amino acids are particularly 

effective, tryptophan and ornithine
54

.Protein deprivation for a longer time 

leads to a 50 to 60% decrease in the activity and concentration of the mRNA, 

presumably through increased breakdown, as gene transcription is not 

slowed in rats on a 0 to 4% protein diet
55

.Calories are important, however. 

There is a reduction in synthesis in starved rats, and polysomes will 

reaggregate with glucose feeding alone
56

. 

                      Ninety-nine percent of the synthesized albumin reaches the 

plasma pool directly, and only a small fraction is directly picked up by 

hepatic lymph because of the high plasma flow rate of 0.9 ml per gm of liver 

per min compared to the much smaller lymph flow rate of 0.0005 ml per gm 

liver per minute
57

. In healthy individuals, average flow rates in the major 

lymphatics have been estimated to be 120 ml/hour with a protein content of 

about 80% of plasma
13

. 

                          Tracer studies utilizing iodinated albumin demonstrated that 

albumin leaks from the vascular pool at about 4% per hour and this rate is 

not significantly altered in oedematous states, although it would be increased 

in situations with direct losses of albumin such as nephrosis, protein losing 

enteropathy, severe skin disases, trauma and burns
58,59,60

. 
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DEGRADATION 

                       Total albumin degradation is around 14 g/day or 5% of daily 

whole-body protein turnover in a 70-kg man. Albumin is broken down in 

most organs of the body. Muscle and skin break down 40–60% of a dose of 

labelled albumin
61

. The liver, despite its high rate of protein metabolism, 

degrades 15% or less of the total. The kidneys are responsible for about 

10%, while another 10% leaks through the stomach wall into the 

gastrointestinal tract. Albumin is not catabolised in starvation
1
.Half-life of 

Serum Albumin is approximately 20 days. 

                       Each day, 120–145 g of albumin is lost into the extravascular 

space. Most of this is recovered back into the circulation by lymphatic 

drainage. In intestinal tract about 1 g each day is digested and releases amino 

acids and peptides, which are reabsorbed. There is minimal urinary loss of 

albumin in healthy subjects. Of the 70 kg of albumin that passes through the 

kidneys each day, only a few grams pass through the glomerular membrane. 

Nearly all of this is reabsorbed, and urinary loss is usually no more than 10–

20 mg/ day. There is a rapid phase of disappearance from the plasma over 

the first two days
1
. 

 

                      Four to 5% of total intravascular albumin extravasates per 

hour, this rate of movement is known as the Trans capillary Escape Rate 

(TER), and this is determined by
62

: 
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                    1. Capillary and interstitial free albumin concentration.  

                    2. Capillary permeability to albumin.  

                    3. Movements of solvent / solute.  

                    4. Electrical charges across the capillary wall.  

                    5. Lymph protein content is 80% that of plasma.  

 

                        This trans capillary exchange rate of 4-5% per hour gives a 

distribution half-time of about 15 hours. Then there is a slower exponential 

decay, representing the fractional degradation rate (FDR), of about 3.7% per 

day with an elimination half time of about 19 days
1
. 
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Fig No III: Decay pattern of labelled albumin versus time after i.v. 

injection of a tracer dose of 125I-labelled human serum albumin (thick 

line). Slope 1 (S1) is the trans capillary escape rate, which equals about 

4-5% per hr . Slope 2 (S2) is the fractional degradation rate, which is 

about 3.7% per hour. EV is the calculated increase in extravascular 

labelled albumin concentration. Note that the activity of extravascular 

albumin is greater than that of intravascular albumin from about day 3 

onwards. This suggests that degradation occurs directly from the 

vascular compartment. 

                                           The mechanism of the escape of albumin into the 

extravascular compartment has come under review recently. Albumin must 

cross capillaries. Most organs in the body have continuous capillaries, but in 

some there are wide-open sinusoids (liver, bone marrow) or fenestrated 

capillaries (small intestine, pancreas, adrenal glands). Starling’s theory holds 

that the rate of escape depends on the permeability of the wall and 
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hydrostatic and oncotic pressures on either side of the wall
63

.Half of the 

escaping albumin does so through the continuous capillaries, and there 

appears to be an active transport mechanism to facilitate this
16

. 

 

                    The mechanism of breakdown involves uptake into endocytotic 

vesicles, which fuse with lysosomes in endothelial cells
64

. They bind altered 

or denatured albumin, and it is likely that chemical modification of the 

circulating albumin is a signal for receptor-linked lysosomal degradation. 

  

                     Albumin is pinocytosed in to cells at a rate that is related to 

atrial natriuretic peptide (ANP) concentrations
65

. 

 

                     The final breakdown products are free amino acids that add to 

the pools of amino acids within cells and in the plasma
1
. 
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Fig No IV: Typical albumin distribution in a healthy 70 kg adult. 

 

FUNCTIONS OF ALBUMIN 

                  Albumin has extensively studied and well-established 

physiological functions in health
1
. 

 

Oncotic pressure  

                 In healthy subjects, the role of albumin in the maintenance of 

normal Capillary Oncotic Pressure (COP) is well recognized, but there 

appears to be little correlation between albumin and COP in the critically 

ill
66

.In health, albumin contributes up to 80% of the normal COP of about 25 

mmHg
7,67,68

. This is because of its high molecular weight and concentration 

in plasma. Albumin is present at a higher concentration than other plasma 
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proteins, it still has the greatest osmotic significance. So, 60% of the oncotic 

pressure of albumin results in direct osmotic pressure. The remaining 40%  

is a result of its negative charge, providing an attractive force for the 

intravascular retention of positively charged solute particles
1
. 

 

                It is the COP gradient across the capillary membrane rather than 

the absolute plasma value which is of greater importance in determining 

fluid shift into the interstitium
13

.  

 

                The depressed level of albumin might not represent defective 

synthesis, but essentially the appropriate response to a change in the content 

of plasma colloids
28.69,70

.  

 

                 It is of interest that when excess albumin is infused, the 

accumulation of excess colloid is prevented not by changes in albumin 

synthesis, but by a marked increase in albumin degradation and albuminuria. 

The site of oncotic regulation of albumin synthesis is unknown, but it has 

been postulated to reside in the hepatic interstitial volume, since albumin 

synthesis bears an inverse relationship to the content in this volume
71

. 

 

                Critically ill patients have a lowered serum COP
68

. A lowered COP 

is associated with increased morbidity and mortality in critically ill 
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patients
68,72,73

. A serum COP of 15 mmHg was associated with a survival rate 

of 50%. 

 

Binding of substances to albumin 

                  The structure of the albumin molecule is such that it can 

incorporate many different substances. It is a flexible molecule, and bound 

compounds can be buried within the structure. Some general trends have 

emerged from binding studies. Most strongly bound are medium-sized 

hydrophobic organic anions, including long-chain fatty acids, bilirubin and 

haematin. Less hydrophobic and smaller substances can be bound 

specifically but with lower affinity, such as ascorbate and tryptophan. The 

chirality of the compound may be important, L- tryptophan is bound more 

strongly than D-tryptophan. Monovalent cations do not bind but divalent 

cations do, namely calcium and magnesium
74

. 

  

                    It also binds covalently and irreversibly with Ag
2+

, Hg
2+

, D-

glucose and D-galactose
75

. The glycosylation of albumin has effects upon its 

charge and can have significant effects upon its subsequent permeability 

characteristics. 

  

                  Albumin has a strong negative charge, but there is little 

correlation between the charge of the compound and the degree of binding to 
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albumin
76

. Acidic drugs tend to bind to other plasma proteins such as α1-acid 

glycoprotein whereas basic drugs tend to bind to albumin. There are 

exceptions, and drugs may bind to both
1
. 

 

                Other endogenous compounds that bind to albumin include bile 

acids, eicosanoids, copper, zinc, folate, and aqua cobalamin. Albumin is also 

a secondary or tertiary carrier for some substances that have specific binding 

proteins, for example, steroids, including derivatives such as vitamin D and 

thyroxine. This can be clinically significant. Steroids have a low binding 

affinity for albumin but there is a large capacity owing to the high 

concentration of albumin
74

.Thus a significant amount may be carried by 

albumin, and the lower binding affinity means that there is easy off-loading 

at target sites
1
. 

  

                Displacement of drugs from their binding sites by other drugs or 

by endogenous substances occurs and may alter the distribution, 

pharmacological action, metabolism, and excretion of the displaced drug. 

There are a variety of binding sites on the albumin molecule
1
.If a drug, or 

any other ligand, is bound to albumin then there is only a fraction (the 

amount depending upon the degree of binding) of the drug available for 

distribution to areas inaccessible to albumin thus, creating a circulating 

reservoir of the drug
8
. 
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               The rate of hepatic clearance would be proportional to the 

concentration of free drug determined by the laws of equilibrium. However, 

with many substance (e.g. bile acids, fatty acids, bilirubin and rose Bengal), 

binding to albumin enhanced their hepatic clearance, suggesting the presence 

of ligand-albumin receptors on the hepatocyte that favour dissociation of the 

ligand from albumin, probably because of a conformational change in the 

albumin molecule
77,78,79

. Ligands cannot only compete with other ligands for 

the same site, but can displace a ligand from a binding site. No specific 

albumin receptor, yet has been isolated from the liver plasma membrane
80,81

.  

           

                  There are many factors influencing drug–albumin interactions 

that become relevant in critically ill patients. Renal failure provides a good 

example of the mechanisms involved. The serum albumin concentration may 

be directly altered, due to increased loss of albumin through damaged 

glomeruli. Renal failure may influence drug binding to albumin
82

. Possible 

mechanisms involved include changes in pH
83

and the accumulation of 

compounds which compete with drugs for binding sites. Thus, there may be 

an increase in the free fraction of drugs in renal failure, resulting in an 

increased drug effect.  
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               A thorough knowledge of the pharmacokinetic principles outlined 

above, and of possible drug interactions and displacement reactions, is vital 

for the management of critically ill patients
1
. 

 

  Metabolic function 

                 Albumin is also involved in the inactivation of a small group of  

compounds
16

.Disulfiram is inactivated by binding with albumin. Members of 

the penem group of antibiotics bind irreversibly to albumin, through 

acetylation of an –ℇ lysine group close to the surface of the molecule in the 

region of Sudlow site 1
74

.Penicillin allergy has been linked to irreversible 

coupling of penicilloyl groups    to these lysine groups
84

.  

              

               Albumin is also involved in the metabolism of endogenous 

substances such as lipids and eicosanoids, because of the avidity with which 

these compounds bind to albumin. Albumin can stabilize some eicosanoids 

during metabolism, such as prostaglandin I2 and thromboxane A2, it can 

increase the release of arachidonate  from macrophages; and it seems to 

favour lipo-oxygenase over cyclo-oxygenase  activity
16

. 

 

 Acid–base function  

              The presence of many charged residues on the albumin molecule 

and the relative abundance of albumin in plasma mean that it can act as an 
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effective plasma buffer
9
. At physiological pH, albumin has a net charge of 

negative
17

. It is responsible for about half of the normal anion gap. A 

reduction in plasma protein concentration causes metabolic alkalosis. A 

decrease in serum albumin of 1 g/dl may increase standard bicarbonate by 

3.4 mmol/litre, produce a base excess of 3.7 mmol/Litre and reduce the 

anion gap by 3 mmol/Litre
 
.
85 

 

Antioxidant function  

                 Under physiological conditions, albumin may have significant 

antioxidant potential. It is involved in the scavenging of oxygen free 

radicals, which have been implicated in the pathogenesis of inflammatory 

diseases
1
. 

 

                 Albumin at concentrations less than physiological can inhibit 

markedly copper stimulated peroxidation and haemolysis of erythrocyte 

membranes. Albumin also inhibits generation of free hydroxyl radicals from 

systems containing copper ions and H2O2
86

.This may be related to the 

abundance of sulfhydryl (-SH) groups on the albumin molecule. These are 

important scavengers of oxidizing agents, such as hypochlorous acid (HOCl) 

formed from the enzyme myeloperoxidase, which is released by activated 

neutrophils
87,88

. An important biological target that can be inactivated by 

HOCl is probably α1-antiprotease, permitting uncontrolled elastase activity. 
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However, albumin also reacts with HOCl. The albumin is damaged by the 

HOCl, but this is again probably biologically insignificant in view of 

albumin’s high concentration and rapid turnover
86

. 

 

            Another aspect of the antioxidant action of albumin may be its ability 

to scavenging peroxy radicals, which may partly account for its reported 

ability to decrease lipooxygenase activity
86

. The implication of this is that 

hypoalbuminemic patients have a reduced potential for oxygen radical 

scavenging
89

. 

 

                     An early event in tissue damage is increased vascular 

permeability. One beneficial effect of increased vascular permeability will be 

to increase the extracellular fluid content of proteins such as albumin, 

transferrin and ceruloplasmin. Allowing more protein, such as albumin to 

cross a membrane barrier may help to prevent excessive damage by 

oxidants
86

. 

 

Maintaining microvascular integrity 

                  It is possible that albumin has a role in limiting the leakage from 

capillary beds during stress-induced increases in capillary 

permeability
90

.Endothelial cells seem to be able to control the permeability 

properties of the capillary membrane, 
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 possibly by altering the nature and distribution of glycoproteins in the vessel 

wall.   Albumin plays a part in this action, though the exact mechanism is not 

clear. It may involve the strong negative charge on the albumin molecule 

repelling other negatively charged molecules in the membrane or it may be a 

space-occupying function of the albumin molecule that reduces the size of 

channels
91

. 

 

                It has been suggested that albumin may bind within the sub 

endothelium and interstitial matrix and alter permeability of these layers to 

the large molecules and other solutes
92,93

. 

 

                Albumin is the most important source of sulfhydryl groups in the 

circulation. Nitric oxide (NO) binds to these sulfhydryl groups to form a 

stable S-nitroso thiol group and is thus protected from rapid degradation. The 

effects of albumin on the vasodilatory properties of NO have been studied in 

vitro
94,95

. Albumin slowed the onset and reduced the maximal intensity of the 

vasodilatory response to NO. 

 

Anticoagulant effects  

                Albumin has effects on blood coagulation. It seems to exert a 

heparin-like action, perhaps related to a similarity in the structures of the two 

molecules. There is a negative correlation between albumin concentration 
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and the heparin requirement in patients undergoing haemodialysis
96

. These 

investigations have shown a heparin-like activity of albumin, through 

enhancement of the neutralization of factor Xa by antithrombin III. They 

suggest that the hypercoagulable state seen in the nephrotic syndrome may, 

in part, be explained by the accompanying hypoalbuminemia.  

 

             This may in part be mediated by albumin binding nitric oxide 

radicals as S-nitroso thiols, inhibiting their rapid inaction and allowing a 

more prolonged antiaggregatory platelet effect
13,97

. 

                  The liver manufactures albumin at a massive rate and decreases 

production in times of environmental, nutritional, toxic and trauma stress. 

Osmotic pressure is a basic evolutionary regulatory factor, and hormonal 

control over albumin production has been demonstrated. Albumin is 

important as a transport protein, as a measure of evolution and as a model to 

study secretion following synthesis without the intervening steps of 

glycosylation
8
. 

  

ALBUMIN AND CRITICAL ILLNESS 

                Critically ill patients have been defined as those that by 

dysfunction or failure of one or more organs/system depend on survival from 

advanced instruments of monitoring and therapy
98

. They may have an 

immediate requirement for any form of organ support, (intubation, 
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ventilation, inotropes) or is likely to suffer acute cardiac, respiratory, 

haematological, hepatological or neurological deterioration requiring such 

support
99

. 

 

             The function of circulating albumin in critical illness is not fully 

understood. It may differ significantly from that in healthy subjects. A low 

serum albumin concentration in critical illness is associated with a poor 

outcome
100,101,102

. Critical illness alters the distribution of albumin between 

the intravascular and extravascular compartments. There are also changes in 

the rates of synthesis and degradation of the protein. The serum albumin 

concentration will decrease, often dramatically, from early during a critical 

illness. It will not increase again until the recovery phase of the illness. The 

kinetics of albumin given intravenous will differ greatly between critically ill 

patients and healthy subjects. The implication of this, given the important 

functions of albumin as in health, is that using exogenous albumin to 

increase the intravascular albumin concentration during critical illness is 

beneficial
1
.  

               

                    The altered distribution in critical illness is related to an increase 

in capillary leakage
103

. This occurs in sepsis and after major surgical 

stress
104,105

. It involves dysfunction of the endothelial barrier, resulting in 

capillary leakage and loss of protein, inflammatory cells, and large volumes 
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of fluid into the interstitial space. The effects of bacterial exotoxins on cell 

monolayers leading to a fivefold increase in permeability to albumin have 

been demonstrated which lead to cell retraction and the appearance of large 

intercellular gaps in cell culture monolayers
106

. 

                  

 The precise mediators of this capillary leakage are still being discovered and 

currently include: 

 -negative bacteria
107,108

; 

—TNF-α and IL-6
21,22

; 

 -leukotrienes and prostaglandins
109,110

; 

3a and C5a
110

; 

peptides—bradykinin, histamine
108

;  

111
. 

                     The acute phase response mediated by the cytokine from white 

cells (the interleukin), leads to a markedly increased synthesis of many other 

plasma proteins but not of albumin. Production and secretion of these acute 

phase proteins, the antiproteases and procoagulants such as C-reactive 

protein, fibrinogen, α1 antitrypsin and complement C3 are increased, whilst 

the plasma concentration of constitutive proteins such as albumin and 

transferrin are decreased, leading to the description of these proteins as 
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negative acute phase proteins
112

. There is an initial reduction in albumin 

production whilst acute phase protein synthesis increases, which is followed 

by a subsequent global increase in hepatic proteins synthesis including 

albumin
13

.  

                     

                     The normal trans capillary escape rate for albumin increases by 

up to 300% in patients with septic shock, and by 100% after cardiac 

surgery
103

.In septic patients, the trans capillary exchange rate may well 

improve with appropriate treatment. With increased flow of albumin across 

capillary membranes, there should be an increase in lymphatic return to the 

intravascular compartment
1
.  

 

                      It seems likely that lymphatic dysfunction plays a significant 

role in oedema formation in the critically ill. Free radicals have been shown 

to impair lymphatic function and this has been suggested as an important 

contributing factor towards the formation of oedema during inflammation
113

. 

Studies of albumin kinetics during major surgery have shown a reduction in 

the flow rate of lymph and the albumin concentration in lymph
87

. It is not 

known if this extends into the postoperative period. Measurement of total 

circulating and total exchangeable albumin pools shows a 30% reduction 

with major surgery
87

, consistent with sequestration of albumin into non-
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exchangeable sites, such as wounds, the intestine and extra-abdominal 

sites
114

. 

The rate of albumin synthesis may be significantly altered in the 

critically ill
115

.In these patients the decreased albumin is compensated for by 

an increase in acute phase proteins
62

. In the acute-phase response to trauma, 

inflammation or sepsis, there is an increase in the gene transcription rate for 

the positive acute-phase proteins such as C-reactive protein, and decreases in 

the rate of transcription of albumin mRNA and the synthesis of albumin
20

. 

IL-6 and TNF- α both act to reduce gene transcription
21,22

. Induced 

inflammation in rats decreased the concentration of albumin mRNA and the 

rate of albumin synthesis, which reached a minimum by about 36 h and then 

began to rise again
116,117

. A sustained inflammatory response in critical 

illness may lead to prolonged inhibition of albumin synthesis.  

  

                Stress whether surgical, trauma, infection, or radiation, has also 

been associated with hypoalbuminemia and protein synthesis and serum 

levels are altered. It was postulated that a messenger substance passed from 

the site of injury to the liver, and alterations in the synthesis of various 

proteins made in the liver followed
118,119,120

.  

                

               In wounds or following surgical procedure, there is complicating 

factor: the actual loss of albumin in the wound area. This will result in a 
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further lowering of the serum albumin
121-128

. Other factors potentially 

common to all forms of stress such as altered hepatic circulation, impaired 

nutrition, and the production of interleukin 1, contribute to lowered albumin 

production during the acute stressful periods. Major surgical stress and 

infection is associated with a 3 to 5-fold increase in amino acid clearance by 

the liver. This increased peripheral release and central clearance probably is 

a major contributor to increased hepatic protein synthesis following 

trauma
129,130,131

.  

 

              Catabolism of albumin may also be altered. Serum albumin does not 

appear to decrease in starvation. The body maintains the serum albumin at 

the expense of muscular protein. Decreased albumin in adults is a marker of 

associated disease not a feature of isolated protein-energy malnutrition
62

.  

 

              Although increased catabolism of proteins is a feature of acute 

illness, albumin is relatively spared with muscle being the predominant site 

of protein breakdown. A reduction in intravascular mass secondary to 

haemorrhage or exudative losses (e.g., burns, or raw area following surgery) 

results in a rapid decrease in serum albumin especially if maintenance of the 

plasma volume using non-albumin containing fluids adds a dilutional 

component. Although there is a tendency for an increased return of albumin 

from the interstitium to compensate for any acute reduction, the overall 
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result of each of these conditions will be a decreased intravascular albumin 

mass
13

. 

                    

                   During period of starvation and decreased energy supply the 

body thus appears to maintain serum albumin concentrations at the expense 

of other protein sources predominantly muscle. Although synthesis is 

decreased as reflected by decrease in pre-albumin, redistribution and a 

reduction in catabolism appear to compensate and prevent decrease in the 

serum albumin concentration until the very late pre-terminal phase
13

.  

 

                  The Fractional Degradation Rate (FDR) is mass-dependent. That 

is, as the serum albumin concentration decreases, so does the FDR. Studies 

have shown a significantly shorter plasma half-life in hypoalbuminemic 

patients on total parenteral nutrition (9 days), but with a catabolic rate 

similar to normal
132

. However, in situations of increased trans capillary 

albumin flux, an increase in the FDR has been observed
8
. It is possible that 

the vascular endothelium has an important role in the degradation of 

albumin. In animal experiments, the tissues most actively involved in 

albumin catabolism are those with fenestrated or discontinuous 

capillaries
61

.It may be that a high rate of tissue exposure in situations of 

increased capillary permeability may increase catabolism
1
. 
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                  If the distribution of the albumin between intravascular and 

interstitial compartments is altered, by either an increase in vascular 

permeability and hence increased protein flux or a decrease in lymphatic 

clearance and decreased protein return, then the concentration gradient 

between these components will tend to equilibrate and serum albumin 

concentrations will tend to diminish. Increased vascular permeability is 

probably the predominant mechanism by which redistribution occurs in the 

acute phase
13

.  

                 

                   Each of these mechanisms causes change to serum albumin 

concentration at a different rate and to a different degree, dilution secondary 

to fluid infusion will cause the most rapid reduction in albumin 

concentrations, over minutes to hours, but the degree of change will be 

small, unless there is simultaneous albumin loss. Redistribution secondary to 

altered vascular permeability causes a less rapid reduction in serum albumin 

concentrations over hours to days, but the magnitude of change will be 

greater. A decrease in total body albumin, secondary to reduction in 

synthesis and increased catabolism or continuing renal or gut losses, has the 

potential to cause the greatest fall in concentrations, but takes weeks to 

months to do so
13

. 
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                    Whilst albumin is the prime determinant of COP in the normal 

situation, this is often not so in the critically ill where the correlation 

between COP and serum albumin is poor. The relationship between COP and 

total protein is stronger. In these patients the reduction in COP mediated by 

the decrease in intravascular albumin concentration is  compensated by the 

increase in the concentration of the acute phase proteins
13

.  

 

Decreased plasma albumin:  

1. Decreased synthesis.  

2. Increased catabolism [ very slow]  

3. Increased loss:  

o Nephrotic syndrome  

o Exudative loss in burns  

 o Haemorrhage  

o Gut loss  

4. Redistribution:  

o Haemodilution  

o Increased capillary permeability (Increased interstitial albumin)  

o Decreased lymph clearance
62

. 
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Fig No V: Factors affecting serum albumin in the critically ill. 

 

Consequences of decreased plasma albumin  

1. Decreased ligand binding  

2. Decreased plasma colloid pressure: decreased colloid oncotic pressure, 

and edema formation.  
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Overall, the picture in the stress response is;  

1. Initial decrease in albumin associated with increase in acute phase 

proteins.  

2. Subsequent global increase in hepatic protein synthesis; including 

albumin
62

.  

                Analysis of factors affecting serum albumin in patients during the 

five days following uncomplicated major aortic surgery indicated that some 

18% of the decrease was due to hemorrhage, 6% due to increased catabolism 

and 77% due to re-distribution
13,133

. The mean reduction in albumin in this 

group was maximal at 24 hours when concentrations had decreased by 12 

g/l. By day five the concentrations had returned to within 7 g/l of the 

preoperative value. 
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Fig No VI: Albumin pharmacokinetics in the critically ill. Typical values 

several days after initial insult and factors affecting values. 

 

SERUM ALBUMIN AS PROGNOSTIC MARKER  

                    It is important to identify patients at the time of admission who 

are likely to have poor outcome, so that such patients can be managed 

aggressively
2
.  

                   Serum albumin is routinely measured and reported in almost 

every hospital. The measurement is interpreted and acted upon in a wide 

range of circumstances
13

. It is a relatively low-cost test that should be used 

more frequently as a prognostic tool to detect malnutrition and risk of 

adverse surgical outcomes, particularly in populations in whom comorbid 

conditions are relatively frequent
134

. 
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                One study reported 10 strongest predictors of 30-day mortality and 

morbidity, from the set of 62 preoperative variables. For both outcomes 

albumin level was the best predictor, with American Society of 

Anesthesiology and hematocrit ranking second and third, respectively. 

Albumin level alone correctly discriminated between survivors and non-

survivors 78% of the time
134

. 

             Prolonged stay in hospital is costly
135

. It is desirable to identify 

responsible factors. If these factors can be identified management directed at 

modifying them may speed the process of rehabilitation
136

.  

              Serum albumin appears to be a reliable prognostic indicator in 

various contexts. Reviews suggests that serum albumin could be an 

independent predictor of mortality in a wide range of clinical and research 

settings
1,4

. 

                    The reported frequency of hypoalbuminemia, defined as a serum 

albumin concentration of less than 34 g/L, was 21% at the time of admission 

in adult hospitalized patients
5,137

. After admission, worsening of existing 

hypoalbuminemia and development of de novo hypoalbuminemia are both 

frequently encountered
3,5

. 

                        It reports an estimated increase in the death from 24 to 56% 

for each 2.5 g/L reduction in serum albumin concentration over the range of 

studies reviewed
1
.  
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                        The mortality rate increases from less than 1% for albumin 

levels of 46 g/L or higher to 28% for albumin levels below 21 g/L. The 

increase in mortality seems to be exponential as albumin level decreases 

from a level of approximately 40 g/L. Morbidity increase from 

approximately 10% to 65% as albumin values decline from 46 g/L to less 

than 21 g/L
134

. 

                         The odds ratio for albumin level in the all operations models 

indicate that a decrease of 10 g/L in albumin value was associated with more 

than a 2-fold increase in the odds of dying and almost a 2-fold increase in the 

odds of a complication
134

.  

                        Another study reported the odds of death were increased by 

137% with each 10g/L decline in serum albumin, and the effect was 

statistically significant. Similarly, based on pooling within clinical 

indications, statistically significant increases in mortality odds of 102%, 

116%, 180%, and 148% were observed for the hospitalization, cardiac 

surgery, noncardiac surgery, and renal dysfunction categories, respectively
5
.  

                              Large community based studies have shown a link 

between low serum albumin and an increase in morbidity and mortality. 

Albumin concentrations may be a marker for subclinical disease in elderly 

patients
1,138,139

. 
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                             Albumin has also proven to be a sensitive and independent 

indicator for hospital outcome in the elderly
140,141,142

 and one study supports 

the finding that admission serum albumin level is highly correlated with 

disposition. This study demonstrates that a serum albumin level ≥ 3.5g/dL is 

correlated with a shorter hospitalization and improved disposition. Age did 

not predict length of hospitalization, outcome or nutritional status. This 

suggests that the physiologic state, not age is the more important variable
142

. 

                   For the 133 subjects aged 70 and younger, albumin did not vary 

significant with age. The variance explained by age was a trivial 3%, and age 

seems to have little or no association with albumin up to the age of 70. 

However, for the 108 subjects over age 70, albumin decreased significantly 

with age, P < 0.0001. For this group, age explained 36% of the variance
143

. 

                    In noninstitutionalized, presumably healthy individuals old age 

is associated with a very small but statistically significant fall in serum 

albumin, about 4% per decade. This fall in albumin is not very noticeable 

until the age 70. Besides age, the small observed decline in serum albumin 

may be due to other causes. There may be a correlation between nutrition 

and albumin; medications may affect serum albumin
143

. 

                               The small observed age-related albumin decline could 

also be accounted for by the increased prevalence of undetected chronic 

disease in older subjects. The conclusion of this study was that while age 
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may have a statistically significant association with albumin, clinically the 

association is very small
143

. 

                               Albumin, as a continuous variable was significantly 

associated with mortality in one institutional population group, independent 

of age and sex. For every increase of 10.0 g/L of albumin the risk of 

mortality decreased. The covariates blood urea nitrogen, transferrin, history 

of stroke and age were confounders of the association between albumin and 

mortality
144

. 

                             Albumin remained a strong predictor of mortality after 

controlling for these variables. This association remained strong even after 

the deaths that occurred within the first 5 years of the study were eliminated. 

Ceruloplasmin, an acute phase response protein, was not correlated with 

albumin and was not associated with lower mortality
144

. 

  In this study the albumin values among noninstitutionalized subjects 

decreased by 0.9 g/L per age decade. The results of this survey indicate that 

even after age matched controls, decreased albumin remained a predictor of 

mortality. The range in albumin was between 30.0 and 46.7 g/L, the upper 

limit being lower among younger populations in other studies, which show 

ranges of 30.0 to greater than 50 g/L
144

. 

                               In another study, it was reported that a decrease of 10 g/L 

in albumin level was associated with a higher risk of dying than a 10-year 

increment in age. Thus, a patient with an albumin level of 30 g/L at 
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admission is 1.22 times (1/odds ratio) more likely to be readmitted than a 

patient with in albumin level of 40 g/L. An 80-year-old patient is 1.04 times 

is likely to be readmitted than a 70-year-old. Serum albumin level was 

inversely related to length of stay. The older the patient, longer the stay. 

Albumin level was a significant predictor of this outcome for the whole 

group of patients and for half of the 10 predefined conditions namely cancer, 

chronic obstructive pulmonary disease, diabetes, congestive heart failure and 

cholecystectomy
137

. 

 Patients with hypoalbuminemia on admission stayed in the hospital 

longer, had an increased risk of dying during hospitalization, and were more 

likely to be readmitted than patients with normal albumin levels
137

.  

 The serum albumin level on admission helps to identify patients with 

a poor prognosis but whether an intervention designed to increase serum 

albumin levels directly in patients with a synthetic defect secondary to 

nutritional deficiency or treatable illness could change outcomes and reduce 

hospital costs is unclear
137

.  

 In studies of hospitalized patients, hypoalbuminemia is associated 

with increased length of stay, higher complication rates and higher 

mortality
1,145,146

. In one study, a serum albumin concentration of less than 34 

g/L was associated with a 30-day mortality rate of 24.6%. This increased to 

62% if the serum albumin concentration was 20 g/L or less
147

. The authors 
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found SA levels to offer no predictive value in estimating basal hepatic 

synthetic activity
129

. 

The association between hypoalbuminemia and mortality was also 

shown to be independent of other nutritional indices such as body weight, 

dry weight, body fat percentage, weight loss, cachexia, midarm 

circumference, biceps and triceps skinfold thicknesses. Hypoalbuminemia 

remained a significant mortality predictor with the effects of CRP taken into 

account
5
.  

 The prognostic value of serum albumin extends to critically ill 

patients
1,148,149

. The greatly increased capillary permeability and frequent 

massive fluid shifts results in patients on the intensive care unit developing 

the most severe degrees of hypoalbuminemia seen in hospital practice. This 

is the patient population in whom the most marked sequelae of low serum 

albumin may be expected to be seen
13

. 

  A low serum albumin concentration correlates with increased length 

of stay in the intensive care unit and with complication rates, such as 

ventilator dependency and the development of new infection
1,102

. It indicates 

a significant 28% increase in odds for prolonged ICU stay per 10 g/L 

decrement in serum albumin. It also indicates a significant hypoalbuminemia 

related increase of 71% in odds of prolonged hospital stay. 

Hypoalbuminemia significantly increased resource utilization by 66% per 

10g/L serum albumin decline
5
. 
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 The daily trend of serum albumin can be a useful tool in predicting 

the weaning capability of patients needing mechanical ventilation
1,150

.  

 Although pulmonary function tests are important in determining 

mechanical ventilation dependency, other components of the clinical 

situation need to be considered when attempting to wean a patient from 

mechanical ventilation
150,151

. Thus, metabolic and nutritional status, as well 

as the severity of illness, should be taken into account
150,152,153,154

. Serum 

albumin concentration is one of the parameters used to follow the metabolic 

and nutritional status of patients
150,155

.  

  Although the circulating albumin concentration was significantly 

lower, and the APACHE II score was significantly higher in ICU non-

survivors than in ICU survivors, albumin concentration on ICU admission 

was not a predictor of the length of time spent receiving mechanical 

ventilation
150

. 

  The serum albumin concentration on the day of ICU admission did 

not predict the duration of mechanical ventilation. However, the serum 

albumin profile during mechanical ventilation was a determinant of weaning 

success. This effect of albumin was independent of the severity of illness 

(APACHE II), fluid balance, or the cause of respiratory failure
150

. 

                               Weaning from prolonged mechanical ventilation 

associated with increase in serum albumin concentration and decrease in 

body weight, and the odds of being weaned are 5 times greater if the change 
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in albumin is > 0.2 and there is weight loss of at least 4 lbs; the odds of 

weaning are 12 times greater if an albumin level > 3.2 g/dL is reached
156

. 

Measurements of serum albumin are of little prognostic value in the 

critically ill patient when considered in isolation. In one intensive care study 

the mean albumin on admission was 25 g/L, but the difference between the 

albumin levels of survivors and non-survivors was only 3g/L.
3,13 

  Following up of serum albumin levels in the critically ill may be 

more helpful. After a major insult SA inevitably decreases and then tends to 

increase slowly as the patient recovers. In those who fail to recover, it 

remains low. This trend of lower values of SA in non-survivors as compared 

with survivors is well recognized
13

.  

Serum Albumin estimated with in first 24 hrs of admission was also 

found to be a strong predictor of mortality. SA has also been reported to be 

of good prognostic value in the past. Albumin has a long half-life of 

approximately 20 days and because of this fact it is unlikely to change with 

development of acute respiratory failure in patients with COPD. On the other 

hand, SA is known to reflect the underlying nutritional status and to be 

affected by the severity of chronic illness. These factors are of obvious 

significance in deciding the outcome of these patients
2
. 

                           Non-survivors of critical illness have lower serum albumin 

concentrations than survivors
149,157

. A study was able to demonstrate that its 

predictive role is not as much dependent on its individual value as it is on the 
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profile of changes in concentration. It was observed in the study that albumin 

concentration was lower in ICU non-survivors than in ICU survivors
150

. 

In one study, non-survivors had lower serum albumin concentrations on 

admission to the ICU, and their albumin concentrations decreased more 

rapidly in the first 24 to 48 h
1,3

. 

Not only was the initial albumin concentration different between ICU 

survivors and non-survivors but the profile of their albumin concentration 

was different while in the ICU. Although there was an initial decrease in 

albumin concentration in both groups in the first few ICU days, a continuous 

decrease was noted in the last 5 days in the non-survivor group. This 

difference in the profile of serum albumin concentration was also observed 

in patients being weaned from mechanical ventilation. When patients were 

successfully weaned, their median albumin concentration was higher than in 

those patients who continued to be supported by mechanical ventilation
150

.  

However, one other study reports that the albumin concentration on 

admission was not a sensitive indicator of outcome, but the value at 24 to 48 

h was as accurate as the APACHE II score in predicting mortality
1
. 

The survivors had lower APACHE II score and higher admission albumin 

than non-survivors. Between survivors and non-survivors, there was a 

statistically significant difference in the serum albumin concentrations on 

admission and in the initial 72 hours after readmission. In both groups the 

serum albumin levels fell after ICU admission. This decrease in serum 



 

 

 Page 46 
 

albumin levels was most marked in the initial 24 hours and was similar in 

both survivors and non-survivors, (2.6 g/L for survivors and 2.5 g/L for non-

survivors, p = 0.9)
158

.  

  The results showed that serum albumin levels decreased after ICU 

admission in both survivors and non-survivors. This was most marked in the 

first twenty-four hours, and this initial fall in serum albumin levels was 

similar in the two groups. Theoretically, more severely ill patients will have 

more capillary leakage and therefore require more fluid resuscitation and 

develop more profound hypoalbuminemia
158

.  

  Although there was significant difference in the mean serum albumin 

concentrations between survivors and non-survivors, both at and after ICU 

admission, the mean difference was small and there was a wide overlap of 

value between the two group. This study showed that in critically ill patients 

serum albumin concentrations markedly decrease after ICU admission, both 

for survivors and non-survivors and for both medical and surgical patients. 

There is an association between serum albumin concentration and hospital 

mortality
158

.  

 A multivariate analysis showed that the hospital mortality rate was 

greater for female patients compared with male patients despite similar 

severity of illness and numbers of organ system derangements at the start of 

mechanical ventilation
161,162

. Another study, in 1231 patients with ARF and 

ARDS, also demonstrated that sex was not independently associated with 
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mortality
161,163

. The study also found a hospital mortality of 28% in patients 

with COPD receiving mechanical ventilation due to an acute exacerbation of 

their disease
161

.The major risk factors for hospital mortality are the 

development and severity of non-respiratory organ system dysfunction and 

acute illness, while severity of the underlying respiratory function 

substantially influences mortality following hospital discharge
161,164,165

. 

   Investigators have shown that non-pulmonary organ failure 

markedly decreases survival in ARDS
167-170

.The reason for the initiation of 

mechanical ventilation influences the outcome of ventilated patients. After 

adjusting for other variables, the only factors independently associated with 

decreased survival were coma, ARDS, and sepsis
161

. 

 Authors reported that both acute lung injury and sepsis leading to the 

initiation of mechanical ventilation were independently associated with an 

increased hospital mortality rate
161,171

. Another study found that the presence 

of ARDS was independently associated with hospital mortality
161,162

. While 

development of non-pulmonary organ failures increased the risk of mortality 

in this study, development of pulmonary failure that resulted in a ratio of 

PaO2/FIO2 less than 100 carried an even higher risk
161

. 

  One study has also shown significant difference between serum 

albumin concentrations of non-survivors and survivors of prolonged critical 

illness. Patients who were in the ICU for 7 days or more and survived had 

higher mean serum albumin concentrations than non-survivors, and could 
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recover to a higher mean serum albumin concentration than non-survivors
1,3

. 

Using a survival model, the study was able to demonstrate that an increase of 

5 g/L (0.5 g/dL) in serum albumin concentration multiplied the relative 

success probability by 1.27.150 Significantly, there was no difference 

between the COPs of the two groups
1
. 

 A substantial proportion of spinal cord injured patients are reported to 

be malnourished. Low serum albumin viewed as a nutritional indicator 

correlates well with delayed completion of stabilization and reduced 

mobility outcome. The study infers that the increased length of stay in 

hospital was caused either by unrecognized sepsis or by the debilitating 

effects of the anemia and or hypoalbuminemia
136

. 

 Regulation of albumin synthesis has been shown to be sensitive to the 

patient’s nutritional status
173,174

. However, the use of serum albumin 

concentration has not proved to be a sensitive index of the efficacy of a 

nutritional support regimen, because changes in size of fluid compartments, 

the extracellular space, can mask changes in rates of protein synthesis and 

degradation
173,175

. During nutritional depletion, ECF often increases in 

relation to total body water
173,176

. This relative expansion of the ECF, 

combined with a decrease in albumin synthesis, leads to significant 

decreases in serum albumin levels
173,177

.  

However, it is now accepted that serum albumin is not a reliable 

marker of nutritional status in critically ill patients
1,138

. 
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  Reduced protein synthesis is associated with advanced liver disease 

or malnutrition 
129,173,178

whereas altered compartmentation or increased 

catabolism of plasma proteins has been suggested to account for 

hypoproteinemia following burn and traumatic injury as well as infection
129

. 

  Burnt patients are a specific group for whom albumin may have a 

beneficial role. In the first 24 h there is a marked increase in capillary 

permeability and trans capillary fluid shifts. It is argued that colloid infusion 

is unjustified in this situation, as it is inefficient in reducing fluid shift and 

may contribute to delayed pulmonary edema
1,179

.  

  Like any therapy, albumin has its side-effects. Injudicious use can 

lead to fluid overload, as plasma volume increases linearly with the dose of 

albumin. It may cause myocardial depression, perhaps related to the binding 

of calcium ions
1,180

. 

  Albumin has well-established and important functions in health. Its 

kinetic and dynamic properties are significantly altered in the critically ill. 

There is no significant correlation between serum albumin concentration and 

COP in these patients. Drug binding by albumin is important in critically ill 

patients, but the increased free fraction of drugs in patients with 

hypoalbuminemia does not necessitate treating the decreased serum albumin 

concentration
1
. 

 Low albumin concentrations could, however, be due to other factors, 

such as hepatocellular dysfunction or stressful stimuli such as sepsis or 
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surgery. In acute disease, injury, surgery, or sepsis, the metabolic response 

adapts to produce large amounts of acute-phase proteins. Since albumin is 

not an acute-phase protein, its synthesis may diminish. This response is 

thought to be mediated by the release of cytokines such as tumor necrosis 

factors and interleukin-1.
5,150,155

 The decreased synthesis of albumin is 

probably related to a reduction in the number of cells that synthesize 

it
181

.Diminished albumin synthesis in these acute states is compounded by 

increased vascular permeability, which would induce a greater shift of 

albumin from the vascular to the interstitial space
5,155

.Finally, in prolonged 

stress, albumin degradation could be partially responsible for its decreased 

concentration. This process is possible since in prolonged stress, albumin 

may contribute to the amino acid pool. Albumin, therefore, may be a good 

predictor of weaning because it is a reliable indicator of the physiologic 

response to stress. The inability to increase the serum albumin concentration 

probably means that the acute inflammatory response is not adequately 

controlled, making weaning more difficult
150

. 

A study found hypoalbuminemia to be a powerful, reproducible, dose-

dependent, independent risk factor for poor outcome in the acutely ill. This 

association was striking both for its consistency and pervasiveness. 

Unfavorable sequelae associated with lower serum albumin were evident in 

hospitalized patients generally and in populations undergoing cardiac and 

noncardiac surgery or suffering from renal dysfunction. The 
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hypoalbuminemia effect manifested itself across the full spectrum of clinical 

outcomes: mortality, morbidity, length of both ICU and hospital stay, and 

increased resource utilization
5
. 

The data of this study indicates that two important potential 

confounding variables malnutrition and inflammation cannot fully explain 

the hypoalbuminemia effect. The authors found that the significant 

association between hypoalbuminemia and poor outcome persisted after 

adjustment for body mass index and other measures of nutritional status
5
. 

The authors found the effects of hypoalbuminemia on outcome to be 

independent of CRP, as well as other markers of inflammation. Such 

observations india that inflammation, at least as manifested by altered levels 

of currently identified inflammatory markers, may contribute to reduced 

serum albumin levels but nevertheless cannot fully account for the 

association between hypoalbuminemia and poor outcome
5
. 

 

 

 

 

 

 

 

 



  

  

  

  

            MMAATTEERRIIAALLSS  &&    

MMEETTHHOODDSS  

  



 

 

 Page 52 
 

METHODOLOGY 

The present study was carried out at R.L. JALAPPA. Hospital and 

Medical Research Centre, Kolar over a period of nineteen months during 

APRIL 2016 to October 2017 among the patients admitted in MICU who 

needed ventilatory support for at least 5 days or more. 

 

Study Design 

Nineteen months Cross Sectional Study. 

Source of data 

Patients who were admitted in MICU at R.L. JALAPPA. Hospital and 

Medical Research Centre, Kolar and requiring mechanical ventilatory 

support for 5 days or more over a period of Nineteen months from April 

2016 to October 2017 were included in the study. 

Sample size 

A total of 64 patients were included in the study. 

Selection Criteria 

INCLUSION CRITERIA: 

Critically ill patients suffering from medical illnesses requiring admission 

and ventilatory care  for 5 days or more. 
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EXCLUSION CRITERIA: 

1. Chronic liver disease 

2. Acute and chronic kidney disease with proteinuria 

3. Malnutrition 

4. Protein losing enteropathy 

 

Method of collection of data 

  The selected patient’s informed consent was taken from the 

relative of the patient explaining the nature of the study. Prospectively 

collected data of patients, who were admitted to MICU of R.L. 

JALAPPA. Hospital and Medical Research Centre, Kolar and were put 

on invasive mechanical ventilation. The study included patients with all 

etiologies who were intubated and were put on mechanical ventilation. 

The decision for mechanical ventilation was taken by the treating 

physician. Study period extended for Nineteen Months. 

 

Clinical and demographic profile at the time of admission to MICU 

including age, sex, smoking status, history of previous hospital admissions, 

associated chronic illnesses like hypertension, diabetes mellitus, chronic 

obstructive pulmonary disease were recorded. A careful and detailed history 
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was recorded, and thorough clinical examination was conducted. All the 

points mentioned in the proforma were recorded. Additional information if 

any was recorded. Total blood counts, renal functions, liver functions and 

serum albumin (SA) done at the time of admission were also recorded. Chest 

X-ray and arterial blood gas analysis were obtained. Days on ventilator, days 

of ICU stay, and days of hospital stay were recorded for all the patients. 

Duration of mechanical ventilation was defined as the time elapsed from 

the initiation of ventilatory support to the onset of weaning. The onset of 

weaning was the time that the physician in charge considered the patient 

likely to resume and sustain spontaneous breathing. Weaning was performed 

by either a reduction in the level of ventilator support or a trial of 

spontaneous breathing. Mechanical ventilation was delivered through an 

orotracheal tube. 

 

The patients were followed up till their discharge from the hospital. 

They qualified for the study if they were on mechanical ventilator for 5 days 

or more. They were excluded from the study if they were weaned from 

mechanical ventilation before 5 days or died within 5 days of being put on 

mechanical ventilator. 



 

 

 Page 55 
 

For patients who were included in the study, serum albumin estimation was 

done on the day when they were put on mechanical ventilator and 

subsequently on day three, day five and day 10 of their hospital stay. 

Serum albumin was assayed using an automated Bromo cresol purple 

(BCP) specific dye binding method. This method is more sensitive measure 

of low albumin concentrations than the older Bromo cresol green (BCG) 

method. The BCG method tended to overestimate serum albumin 

concentrations due to a reaction with other serum proteins, including 

positive acute phase proteins which are increased in critical illness. 

Calibrations were performed according to manufacturer’s guidelines. 

The outcome of the patient was recorded either as discharge of the 

patient from the hospital (survivor group) or patient’s death in hospital (non-

survivor group). 
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STATISTICAL ANALYSIS 

Data will be entered into Microsoft excel data sheet and will be 

analyzed using SPSS 22 version software. Categorical data will be 

represented in the form of Frequencies and proportions. Chi-square will be 

used as test of significance. Continuous data will be represented as mean and 

standard deviation. Independent t test will be used as test of significance to 

identify the mean difference between two groups. p value <0.05 will be 

considered as statistically significant 
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RESULTS 

Table 1: - Distribution of subjects according to age group and outcome 

AGE group 

OUTCOME 

Total 

DIS DTH 

<30yrs 

10 9 19 

24.4% 39.1% 29.7% 

31-40yrs 

8 2 10 

19.5% 8.7% 15.6% 

41-50yrs 

8 1 9 

19.5% 4.3% 14.1% 

51-60yrs 

7 2 9 

17.1% 8.7% 14.1% 

61-70yrs 

5 6 11 

12.2% 26.1% 17.2% 

>70yrs 

3 3 6 

7.3% 13.0% 9.4% 

Total 

41 23 64 

100.0% 100.0% 100.0% 

P value 0.186, there was no statistically significant difference found 

between age group and outcome 
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Figure 1:- Graph showing Distribution of subjects according to age 

group and outcome 
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Table 2:- Distribution of subjects according to sex and outcome 

SEX 

OUTCOME 

Total P Value 

DIS DTH 

Female 

8 8 16 

0.232 

19.5% 34.8% 25.0% 

Male 

33 15 48 

80.5% 65.2% 75.0% 

Total 

41 23 64 

100.0% 100.0% 100.0%  

 

There was no statistically significant difference found between sex and 

outcome 

Figure 2:- Graph showing Distribution of subjects according to sex and 

outcome
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Table 3:- Serum albumin level on day one between outcome 

Serum albumin 

(gm/dl) 

OUTCOME 

Total 
P 

Value 
DIS DTH 

<3.5 

24 18 42 

0.170 

58.5% 78.3% 65.6% 

>3.5 

17 5 22 

41.5% 21.7% 34.4% 

Total 

41 23 64 

100.0% 100.0% 100.0%  

 

There was no statistically significant difference found between serum 

albumin level on day 1 and outcome 

Figure 3: - Graph showing Serum albumin level on day one between 

outcomes 
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Table 4:- Serum albumin level on day 3 between two outcome 

Serum albumin 

(gm/dl) 

OUTCOME 
Total 

P 

Value DIS DTH 

<3.5 
31 23 54 

0.001 

75.6% 100.0% 84.4% 

>3.5 
10 0 10 

24.4% .0% 15.6% 

Total 
41 23 64 

100.0% 100.0% 100.0%  

 

There was a statistically significant difference found between serum albumin 

level on day 3 and outcome 

Figure 4:- Graph showing Serum albumin level on day 3 between 

outcomes 
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Table 5: - Serum albumin level on day 5 between two outcome 

Serum albumin 

(gm/dl) 

OUTCOME 
Total 

P 

Value DIS DTH 

<3.5 
35 23 58 

0.08 

85.4% 100.0% 90.6% 

>3.5 
6 0 6 

14.6% .0% 9.4% 

Total 
41 23 64 

100.0% 100.0% 100.0%  

 

There was no statistically significant difference found between serum 

albumin level on day 5 and outcome 

Figure 5: - Graph showing Serum albumin level on day 5 between 

outcomes 
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Table 6: - Serum albumin level on day 10 between two out come 

Serum albumin 

(gm/dl) 

OUTCOME 
Total 

P 

Value DIS DTH 

<3.5 
39 23 62 

0.532 

95.1% 100.0% 96.9% 

>3.5 
2 0 2 

4.9% .0% 3.1% 

Total 
41 23 64 

100.0% 100.0% 100.0%  

 

 There was no statistically significant difference found between serum 

albumin level on day 10 and outcome 

Figure 6: - Graph showing Serum albumin level on day 10 between 

outcomes 
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Table 7:- Comparison of mean serum albumin level on different days 

between two outcome  

 OUTCOME Mean 
Std. 

Deviation 
P value 

DAY 1 
DIS 3.409756 0.412 

.053 
DTH 3.213043 0.362 

DAY 3 
DIS 3.041463 0.496 

.001 
DTH 2.730435 0.205 

DAY 5 
DIS 2.802439 0.543 

.004 
DTH 2.473913 0.333 

DAY 10 
DIS 2.504878 0.531 

.197 
DTH 2.330435 0.499 

There was statistically significant difference found between mean serum 

albumin and two outcome on day 3 and day 5. There was no statistically 

significant difference found between mean serum albumin and two out come 

on day 1 and day 10. 

Figure 7: - Graph showing Comparison of mean serum albumin level on 

different days between two outcomes 
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Table 8:- Distribution of subjects according to Number of days on 

Ventilation and two outcome  

Number of days 
OUTCOME 

Total P value 
DIS DTH 

5-7day 
17 8 25 

0.282 

41.5% 34.8% 39.1% 

8-10days 
15 5 20 

36.6% 21.7% 31.3% 

11-13days 
8 8 16 

19.5% 34.8% 25.0% 

>13days 
1 2 3 

2.4% 8.7% 4.7% 

Total 
41 23 64 

100.0% 100.0% 100.0%  

 

Mean number of days of hospital stay was 8.34 + 2.5days in DIS outcome 

subjects and 9.48 + 2.9days in DTH outcome. There was no statistically 

significant difference found between Number of days on Ventilation and two 

out come  

Figure 8: - Graph showing Distribution of subjects according to Number 

of days on Ventilation and two outcome 
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Table 9:- Distribution of subjects according to Number of days of ICU 

stay and two outcome  

Number of days 
OUTCOME 

Total P value 
DIS DTH 

5-7day 
2 0 2 

0.001 

4.9% .0% 3.1% 

8-10days 
16 0 16 

39.0% .0% 25.0% 

11-13days 
13 9 22 

31.7% 39.1% 34.4% 

>13days 
10 14 24 

24.4% 60.9% 37.5% 

Total 
41 23 64 

100.0% 100.0% 100.0%  

 

Mean number of days of hospital stay was 11.83 + 3.5days in DIS outcome 

subjects and 14.39 + 2.8days in DTH outcome. There was no statistically 

significant difference found between Number of days of ICU stay and two 

out come  

Figure 9:- Graph showing Distribution of subjects according to Number 

of ICU stay and two outcome  
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Table 10:- Distribution of subjects according to Number of days of 

hospital stay and two outcome  

Number of days 
OUTCOME 

Total P value 
DIS DTH 

5-10days 
3 0 3 

0.102 

7.3% .0% 4.7% 

11-15days 
20 17 37 

48.8% 73.9% 57.8% 

16-20days 
9 5 14 

22.0% 21.7% 21.9% 

>20days 
9 1 10 

22.0% 4.3% 15.6% 

Total 
41 23 64 

100.0% 100.0% 100.0%  

Mean number of days of hospital stay was 16.66 + 4.4days in DIS outcome 

subjects and 14.83 + 3.3days in DTH outcome. There was no statistically 

significant difference found between Number of days of hospital stay and 

two outcome  

Figure 10: - Graph showing Distribution of subjects according to 

Number of days of hospital stay and two outcome  
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DISCUSSION 

The present study was conducted on 64 patients who were critically ill and 

required mechanical ventilation for five days or more. Serial serum albumin 

concentrations were measured as a prognostic marker to predict their 

outcome as either death in the hospital or discharge from the hospital. 

Our study also compared the duration of mechanical ventilation, the length 

of ICU stays, and length of hospital stay between survivors and non-

survivors. 

AGE 

In our study, the mean age of the patients was 45.89 years (± 20.04 years). 

The mean age of survivors was 42.92 years and that of non-survivors was 

51.9 years. There was no significant difference (p = 0.011) between the 2 

groups. 

One study reported the mean age of patients to be put on mechanical 

ventilator to be 59.2 years (± 17.3 years).
161

 

Another study reports the age of non-survivors as 58 years (± 3.8 years) 

which is significantly more (P < 0.05) than survivors as 49 years. (± 4.1 

years). 
172 
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SEX 

Our study included 48 males (75%) and 16 females (25%). Amongst 

survivors (41), 33 (80.5%) were males and 8 (19.5%) were females. In non-

survivors (23), 15 (65.2 %) were males and 8 (34.8 %) were females. The 

study shows that males are more likely to suffer from a critical illness than 

females. 

 In one study, this was found to be 59.3% males and 38.7% females.
161

 

Another study reported it to be 57% males and 43% females.
172

  

 

DIVISION OF PATIENTS BASED ON OUTCOME AT THE END OF 

THE STUDY 

Our study included 64 patients. Out of these, 41 patients (64.06%) were 

discharged from the hospital (survivors) and 23 patients (35.93%) expired in 

the hospital (non-survivors). One similar study has reported 70% survivors 

and 30% non-survivors.
3
 One another study reported 54% survivors and 

46% non-survivors.
172

  

 

SERUM ALBUMIN LEVELS AS PROGNOSTIC MARKER 

In our study, mean serum albumin level on day of admission (Day 1) for the 

study group was 3.3 g/dl (± 0.4 g/dl). In survivors, it was 3.4 g/dl (± 0.4 



 

 

 Page 70 
 

g/dl) and in non-survivors it was 3.1 g/dl (± 0.19 g/dl). It was significantly 

lower in non-survivors. In the survivor group, 43.9% patients have normal 

serum albumin levels on admission as compared to just 10.5% in the non-

survivor group, suggesting hypoalbuminemia at admission indicates a poorer 

prognosis in terms of increased mortality. More non-survivors were 

hypoalbuminemic at admission than survivors suggesting that a low serum 

albumin at admission indicates a poor prognosis. One study reports survivors 

had higher admission albumin (2.57 g/dl vs 2.10 g/dl, p<0.005) than non  

survivors.
158

  Another  study  reports  similar findings with survivors having 

higher mean albumin concentration (18.3 ± 4.6 g.L
-1

) compared to non 

survivors (15.7 ± 5.1 g.L
-1

) (p < 0.05).
172

 In one study, the mean serum 

albumin levels on day one were reported to be 3.2 g/dl (± 0.7 g/dl) which is 

comparable to our study.
182

 

  In our study, the mean level of serum albumin on day three in study 

group was 2.92g/dl (± 0.4g/dl). In survivors it was 3.03 g/dl (± 0.51 g/dl) 

and in non-survivors it was 2.73g/dl (± 0.22 g/dl). It was significantly lower 

(p = 0.001) in non- survivors. All non-survivors were hypoalbuminemic at 

day three indicating that they have a poorer prognosis as compared to 

survivors where 43.9% patients had hypoalbuminemia. One study reports 

day three levels as 2.9 g/dl (± 0.6 g/dl) 
182 

 . 
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Similarly, there was no statistically significant difference found 

between serum albumin level on day 5, and outcome (p=0.08). The mean for 

the study group was 2.6g/dl (± 0.5 g/dl). All the non-survivors were still 

hypoalbuminemic as compared to survivors.  

 The mean level of serum albumin on Day 10 in study group was 2.4 g/dl (± 

0.5 g/dl). In survivors it was 2.64 g/dl (± 0.51 g/dl) and in non-survivors it 

was 2.08 g/dl (± 0.37 g/dl). There was no statistically significant difference 

found between serum albumin level on day 10 and outcome (p=0.532) 

Our study shows that between survivors and non-survivors, there was a 

statistically significant difference in the serum albumin concentrations on 

Day three, Day five. In both groups, the serum albumin level fell after 

admission. This decrease in serum albumin was most marked in between 

Day three and Day five for both survivors and non-survivors. 

However, a study reports most marked falls in first 24 hours in both 

groups.
3
 This could be possibly explained by the fact that in the study, both 

survivors and non-survivors had had very aggressive fluid resuscitation after 

ICU admission, therefore both groups had a marked drop in their albumin 

concentration in first 24 hours. 

Our study also shows that in spite of having hypoalbuminemia at 

admission, 23 patients survived, suggesting that there are other factors 
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associated with the prognosis of the patients in terms of mortality, since 

patients with hypoalbuminemia at admission survived. 

Our study also shows that the serum albumin levels decreased more 

rapidly in non-survivors. The total decline in serum albumin in the survivors 

from admission to day 10 is 0.86 g/dl. In non-survivors it is 1.09 g/dl over a 

period of 10 days. This is similar to one study which reports that serum 

albumin levels decreased more steeply in non-survivors.
3
 This suggests that 

patients who have a rapid decline in the serum albumin level have a poor 

prognosis in terms of increased mortality. 

Our study indicates that the strongest predictor of outcome of the 

patient is serum albumin on day three. Outcome of the patient is poorly 

correlated with serum albumin level on day one. One study reports day five 

albumin levels to be the strongest predictor of mortality.
182

 This difference is 

noted because of the method of analysis of data and the use of different kind 

of statistical test to predict the outcome. 

DURATION OF MECHANICAL VENTILATION 

 In our study group, the mean duration of mechanical ventilation was 

8.7 days (± 2.86 days). In the survivors, this duration was 8.34 days (± 

2.5days) as compared to non-survivors in which it was 9.48 day (± 2.9 days). 

There was no statistically significant difference found between number of 

days on ventilation and outcome. One study reports this duration for all 
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reason for the initiation of mechanical ventilation to be 5.9 days (± 7.2 

days).
161

 

Another study reports this duration to be 10.5 ± 1.0 days.
150

 This study 

also reports that albumin concentration on ICU admission was not a 

predictor of the length of time spent receiving mechanical ventilation. 

However, the profile of changes in serum concentration have a predictive 

value. 

 

DURATION OF ICU STAY 

 In our study, the patients spent an average of 12.75 days (± 3.59 

days) in Intensive Care Unit. This duration was 11.83 days (± 3.4 days) in 

survivors and 14.39 days (± 2.8 days) for non-survivors. There was no 

statistically significant difference found between Number of days of ICU 

stay and two outcome (0.001). 

One study reports length of ICU stay for mechanically ventilated patients to 

be 11.2 days (± 13.7 days).
161

 This difference is noted presumably because 

of a larger sample size, i.e. 5183 patients in the study versus 64 patients in 

our study. 

One another study reports a significant 28% increase in odds for prolonged 

ICU stay per 10g/L decrement in serum albumin.
5 
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DURATION OF HOSPITAL STAY 

In our study group, patients spent a mean of 12.75 days (± 4.23 days) in 

hospital. Survivors spent 16.66 days (± 4.4 days) in hospital whereas non-

survivors spent 14.83 days (± 3.3 days) in hospital. There was no statistically 

significant difference found between Number of days of hospital stay and 

two outcomes (0.001). One cohort study reports a significant 

hypoalbuminemia related increase of 71% in odds of prolonged hospital 

stay.
5
 However, the broad inclusion criteria adopted in the study and a larger 

sample size of 2,91,443 patients have made a significant difference in the 

observations. 

  One study reports an average of 22.5 days (± 23.7 days) as length of 

stay in hospital for mechanically ventilated patients.
161

 This difference is 

observed because of a larger sample size of 5183 patients included in the 

study. 
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CONCLUSION 

In our study of 64 critically ill patients of different etiologies, requiring 

mechanical ventilation 

a. The mean age of survivors was 42.92 years and that of non-

survivors was 51.9 years. There was statistically no significant 

difference (p = 0.011) between the 2 Age groups. 

b. The study had 64% survivors and 36% non-survivors. 

c. Patients who had normal serum albumin level at admission are 

more likely to survive as compared to patients who had 

hypoalbuminemia which is shown by the results that 43.9 % 

survivors had normal serum albumin levels at admission as 

compared to just 10.5 % of non-survivors. 

d. The mean serum albumin on day three, day five was significantly 

higher in survivors as compared to non-survivors suggesting serial 

serum albumin levels is a good prognostic indicator of the 

outcome of the patients. 

e. There was fall in mean serum albumin levels in both groups, but it 

was steeper in non-survivors. This indicates that patients who had 

a steep decline in serum albumin level had a poor prognosis in 

terms of increased mortality.  
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f. Serial serum albumin levels also suggest that there are other 

factors associated with prognosis of the patients since 21 (51%) 

patients who had hypoalbuminemia at admission survived the 

critical illness. 

g. The strongest predictor of outcome of the patient is serum albumin 

on day three. 

h. Mean number of days on ventilation was 8.34 ± 2.5 days in 

survivor subjects and 9.48 ±2.9 days in non-survivors. There was 

no statistically significant difference found between Number of 

days on ventilation and the outcome.  

i. Mean number of days of ICU stay was 11.83 ± 3.5days in survivor 

subjects and 14.39 ± 2.8days in non-survivors. There was no 

statistically significant difference found between Number of days 

of ICU stay and the outcome.  

j. Mean number of days of hospital stay was 16.66 ± 4.4 days in 

survivor subjects and 14.83 ± 3.3 days in non-survivors. There 

was no statistically significant difference found between Number 

of days of hospital stay and the outcome. 

k. In the present study, Low serum albumin level appears to be one 

of the major factors adversely affecting the outcome of critically 

ill patients on ventilator support. 
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SUMMARY 

Present study was conducted at R.L. JALAPPA. hospital, and Medical 

Research Centre, Kolar over a period of 19 months from April 2016 to 

October 2017 to evaluate the role of serial serum albumin estimation as a 

prognostic marker in critically ill patients who were on mechanical 

ventilator for 5 days or more. 

 The study included 64 critically ill patients of different etiologies 

who required mechanical ventilation for 5 days or more. Demographic 

characteristics were noted. Detailed history was noted, and clinical 

examination was done. Serum albumin was estimated on day 1, day 3, day 5 

and day 10. Number of days of mechanical ventilation, duration of ICU stay, 

and duration of hospital stay was also noted. 

The results showed that serial measurement of serum albumin can 

accurately predict the outcome of the patient in the form of discharge from 

hospital or death in the hospital. The survivors also had a significantly 

higher mean serum albumin levels at all days as compared to non-survivors. 

Patients who had a rapid decline in serum albumin level on day 3 had poorer 

prognosis in terms of increased mortality. There was no significant variation 

in duration of mechanical ventilation between survivors and non-survivors. 

From the present study, Low serum albumin appears to be one of the major 
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factors adversely affecting the outcome of critically ill patients requiring 

mechanical ventilation. 

 Serum albumin is routinely measured in all critically ill patients. It is 

a cheap and easily available test done in all laboratories. Its value as an 

important prognostic marker has been well established. The serial estimation 

of serum albumin provides the treating doctor an insight into the prognosis 

of the patient so that they can be managed aggressively. 
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ANNEXURE – I  

PROFORMA 

 

Name: Address: 

Father’s/Husband’s Name: Age: 

Sex: Religion: 

Occupation: D.O.A.: 

Education: D.O.D.: 

Marital Status: I.P. No.: 

Unit: Ward: 

 

Final Diagnosis: 

 

PRESENTING COMPLAINTS 

\ 
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HISTORY OF PRESENT ILLNESS 

 Duration 

 Onset 

 Progress 

 Severity 

 Aggravating Factors 

 Relieving Factors 

 Any other 

 

PAST HISTORY 

 Any previous similar complaints in the past 

 History of Major Illnesses, like 

o Diabetes Mellitus 

o Hypertension 

o Jaundice 

o Chronic Obstructive Pulmonary Diseases 

 Any previous Hospitalization 

 Any major operations and/or accidents 

 History of blood transfusion 

 Any other 
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PERSONAL HISTORY 

 

- Diet 

- Appetite 

- Sleep 

- Micturition / Bowels 

 

-   Habits: Smoking Quantity Duration 

 Alcohol Quantity Duration 

 Drugs Quantity Duration 

 

- Mode of Life: Sedentary / Executive / Moderately active / very active 

 

FAMILY HISTORY 

 

History of hereditary familial diseases like 

  

 Diabetes Mellitus 

 Hypertension 

 Chronic Obstructive Pulmonary Disease 
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GENERAL PHYSICAL EXAMINATION 

 Height (in cm.) : 

 Weight (in kg.) : 

 Built : Obese / Average / Thin 

 Nourishment : Good / Moderate / Poor 

 Subcutaneous Fat : 

 Mental State : Conscious / Altered / Drowsy / Emotional 

 

B. Anemia: Present / Absent 

C. Cyanosis: Present / Absent 

D. Clubbing: Present / Absent 

E. Jaundice: Present / Absent 

F. Lymphadenopathy: Present / Absent 

G. Edema: Present / Absent 

 

VITAL SIGNS 

- Pulse 

- Respiratory Rate 

- B.P. 

- Temperature 
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SYSTEMIC EXAMINATION 

 

A) Respiratory system 

B) Cardiovascular system 

C) Abdominal system 

D) Central Nervous system 

 

INVESTIGATIONS 

CBC 

 Hb% 

 TC 

 DC 

 ESR 

 PS 

BLOOD SUGAR 

MINI RENAL PROFILE 

LIVER FUNCTION TESTS 

SERUM TOTAL PROTEINS 

SERUM ALBUMIN (Day 1) 

(Day 3) 

(Day 5) 

(Day 10) 



 

 

 Page 112 
 

BLOOD GAS ANALYSIS (if done) 

CHEST X-RAY (if done) 

OTHER INVESTIGATIONS 

HISTORY OF ALBUMIN INFUSION (PRESENT/ABSENT) 

TOTAL NO. OF DAYS ON VENTILATION: 

TOTAL NO. OF DAYS OF MICU STAY: 

TOTAL NO. OF DAYS OF HOSPITAL STAY: 

FINAL OUTCOME OF THE PATIENT (DISCHARGED/DEATH) 
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ANNEXURE II 

 CONSENT FORM 

“SERIAL SERUM ALBUMIN AS PROGNOSTIC MARKER IN 

CRITICALLY ILL PATIENTS ADMITTED IN MICU AT R.L. 

JALAPPA HOSPITAL, TAMAKA, KOLAR.” 

Purpose of Study: 

Patients who are admitted in ICU are at an increased risk of mortality 

due to the severity of their illness. Hypoalbuminemia has been associated 

with increased hospital mortality and morbidity. By evaluating the role of 

serial SA concentrations as prognostic marker, we will be able to predict 

poor outcome patients and manage them aggressively. There will be 64 

critically ill patients participating in the study during the period of 18 

months. This study will be under the supervision of Dr. K. V. Thanuj Reddy 

and under the guidance of Dr. V. LAKSHMAIAH, Professor Dept. of 

Medicine, SRI DEVARAJ URS MEDICAL COLLEGE, TAMAKA, 

KOLAR. 

Procedure and Treatment: 

Patients admitted in MICU of R.L. JALAPPA HOSPITAL, who 

require ventilatory support for 5 days or more are eligible for inclusion in 

the study group. 
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Baseline SA concentration estimation will be done for all patients 

who are admitted in MICU and are put on mechanical ventilation. Serial 

SA concentration estimation will again be repeated on days 3, 5, and 10 

if the patient is still on mechanical ventilation for 5 days or more. For SA 

concentration estimation, venipuncture will be done. Other investigations 

as necessary may also be done. 

The outcome of the patient will be recorded either as discharge of 

the patient from the hospital or patient’s death in the hospital. 

Risks: 

There are certain risks and discomforts that you may experience as 

a result of participating in this study. These may include hematoma 

and/or infection at the site of venipuncture, which will be adequately 

treated. 

Benefits: 

On the basis of new information, the patient’s outcome could be better 

predicted. There will be no extra benefits to the patient otherwise. 

 

Financial Incentive for participation: 

You will not receive any payment for participating in this study. 
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Alternatives: 

If you decide not to participate in the study, you will receive the standard 

treatment for patients with this condition. 

Authorization to publish results: 

Results of this study may be published for scientific purposes and/or 

presented to scientific groups; however, you will not be identified. 

Sponsors Policy: 

There are no sponsors for this study. 

Institutional Policy: 

There will neither be any compensation to or for the patient and his/her 

relatives nor would there be any monetary benefits for the damage 

incurred. 
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ANNEXURE III 

KEY TO MASTER CHART 

DIS - Discharged from hospital (survivor) 

DTH - Death in hospital (non-survivor) 

F - Female 

IPD No. - In patient number 

M - Male 

MICU - Medical Intensive Care Unit 

Sl No. - Serial number 

Sr. albumin - Serum albumin levels in g/dL 

 

 



SL.NO IP.NO AGE SEX S.A DAY 1 S.A DAY 3 S.A DAY 5
S.A DAY 

10
DAY OF 

VENTILATION
DAYS OF MICU 

STAY
DAYS OF 

HOSPITAL STAY
OUTCOME

1 401863 67 M 4 3.9 3.8 3.6 5 7 10 DIS
2 397493 55 M 4.1 3.9 3.5 3.9 6 10 15 DIS
3 322434 45 M 4 3.9 3.5 3.2 6 9 15 DIS
4 325844 30 M 2.8 2.7 2.1 1.8 10 10 10 DIS
5 372462 35 M 3.1 2.9 3 3 8 12 12 DIS
6 382296 59 M 3.4 2.6 2.1 2.4 10 15 21 DIS
7 453816 25 M 3.5 3 2.8 1.8 11 14 16 DIS
8 373369 55 M 3.6 2.3 2.1 1.8 11 11 11 DIS
9 433938 35 M 3.1 2.9 2.3 2.1 6 8 15 DIS
10 384660 80 M 3 2.5 2.1 1.8 8 12 15 DIS
11 318691 18 F 3.1 2.6 2.7 2.6 10 15 20 DIS
12 317459 22 M 3.5 3.4 2.9 2.7 7 10 20 DIS
13 469243 32 M 3 2.6 2.1 2.2 6 12 18 DIS
14 379349 54 M 3.1 2.5 2.1 2.1 8 11 15 DIS
15 407719 70 M 3.6 3.1 2.8 2.7 6 10 12 DIS
16 478946 28 M 3.2 2.5 3 2.8 5 6 10 DIS
17 386245 68 M 3.1 2.7 2.5 2.6 10 12 15 DIS
18 456536 40 M 3.4 3 3.1 2.7 11 12 24 DIS
19 318691 20 F 2.7 2.4 2.2 2.4 6 8 12 DIS
20 325880 23 F 3.2 2.5 2.3 2.5 6 8 12 DIS
21 387110 30 F 3.5 2.9 2.5 2.4 10 15 20 DIS
22 402578 58 M 3.6 3.1 2.7 2.4 8 10 15 DIS
23 456712 40 M 3.3 2.7 2.6 2.3 7 9 20 DIS
24 325880 42 F 4.1 3.9 2.9 2.5 17 22 25 DIS
25 352486 80 F 4 3.7 3.6 3.1 12 18 25 DIS
26 285397 40 M 4 3.6 3 2 11 16 22 DIS
27 325812 65 F 3.1 3 2.7 2.8 8 12 20 DIS
28 351467 30 F 3.4 3.1 2.9 2.8 5 8 13 DIS
29 352499 18 M 4 3.8 3.5 3.3 6 10 13 DIS
30 359492 20 F 3.1 3 2.8 2.5 9 13 21 DIS
31 359279 20 M 3.9 3.7 3.4 2.9 6 10 14 DIS
32 366130 28 M 4 3 2.8 2.9 9 10 14 DIS
33 350533 26 M 3.1 3.1 3.4 2.5 6 13 21 DIS



34 349146 30 M 3.2 3.8 3.2 3.1 8 13 16 DIS
35 338580 34 M 3 3.7 3.4 2.8 8 22 25 DIS
36 345686 36 M 4.1 2.5 2.8 3.3 9 12 16 DIS
37 344831 44 M 3.6 2.4 3.4 3.1 6 15 24 DIS
38 340413 52 F 4 2.9 3.2 2.1 6 15 21 DIS
39 116275 64 M 4 3.1 3 2.9 12 9 13 DIS
40 342023 72 F 2.7 2.7 3 3.1 12 9 13 DIS
41 349626 70 M 3.9 2.9 3.6 2.8 11 12 16 DIS
42 395574 42 M 3 2.5 2.1 1.7 7 15 15 DTH
43 365191 70 M 3.5 2.9 2.1 1.9 11 11 11 DTH
44 397493 58 M 3.2 2.9 2.3 2.1 12 12 12 DTH
45 403139 24 F 3.1 2.5 1.9 2.1 7 11 11 DTH
46 363091 42 F 3.2 2.7 2.2 1.9 11 11 11 DTH
47 420556 70 M 3.1 2.6 1.8 1.3 7 12 12 DTH
48 427445 21 M 3 2.4 1.8 1.3 11 20 20 DTH
49 426349 68 M 3.2 2.6 2 1.6 15 20 20 DTH
50 462306 60 M 3 3.1 3 2.6 9 15 15 DTH
51 371334 58 F 2.7 2.6 2.4 2.1 6 18 18 DTH
52 418942 80 M 3.1 2.8 2.3 2 6 13 14 DTH
53 465566 62 M 3.3 2.9 2.6 2.4 13 14 14 DTH
54 455668 46 M 3.1 2.9 2.5 2.3 8 15 15 DTH
55 364745 42 F 2.9 2.6 2.3 2 12 14 14 DTH
56 444125 81 M 3.5 3.3 2.9 2.7 8 16 16 DTH
57 444134 30 M 3 2.6 2.3 2.2 6 20 25 DTH
58 482119 45 M 3.2 2.8 2.4 2.1 9 12 12 DTH
59 476280 62 M 3 2.8 2.5 2.1 12 14 14 DTH
60 486103 38 M 3.3 2.8 2.5 2.3 15 15 15 DTH
61 488542 28 M 3.3 2.6 2.3 2.7 6 15 15 DTH
62 490318 34 M 3.2 2.4 2.9 2.2 9 12 16 DTH
63 415436 44 F 3 2.9 2.8 2.3 12 14 14 DTH
64 294266 72 M 2.7 2.8 2.5 2.1 6 12 12 DTH
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