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Abstract  

Introduction: Sepsis has very high morbidity and mortality, which leads to a major healthcare burden in the 

world. Though there is vast advancement in the therapeutic options, the mortality rate remains high due to the 

delay in the diagnosis because of the lack of availability of reliable diagnostic methods. In sepsis, there is potent 

activation of inflammatory cascade leading to endothelial dysfunction and an increase in systemic capillary per-

meability. In kidney, there is a loss of barrier integrity and capillary leak in the glomerulus resulting in increased 

excretion of albumin in the urine. The main objective of the study is to determine the role of serial monitoring of 

serum albumin levels as a predictor of mortality and morbidity in sepsis patients admitted in ICU and to find out 

whether there is a quantitative correlation between serum albumin levels and mortality risk associated. 

Methodology: This descriptive study was conducted on 70 sepsis patients admitted in the medical intensive care 

unit and surgical intensive care unit in Rajah Muthiah Medical College & Hospital, Annamalainagar, during the 

study period of November 2018 to August 2020. All the selected patients were completely evaluated and their se-

rum albumin was measured on day 1 of sepsis diagnosis followed by day 3 and day 5. Patients were followed up 

during the course of hospital stay and the outcome of the patient (i.e. Death/Survival) was recorded. Data was 

entered in MS Excel sheet and analysed using SPSS (statistical product and service solutions) software version 18. 

Institutional Ethical Committee approval was obtained before the start of the study. 

Results:The 70 patients selected for the study were divided into Survivor and non-survivor groups. The mean level 

of serum albumin at day 1 was 3.72 g/dl (+ 0.278) in survivor group and in non-survivors group, it was 3.11 g/dl 

(+ 0.247). The mean level of serum albumin at day 3 was 3.17 g/dl (+ 0.248) in survivor group and in non-

survivors group, it was 2.65 g/dl (+ 0.172). The mean level of serum albumin at day 5 was 2.72 g/dl (+ 0.25) in 

survivor group and in non-survivors group, it was 2.32 g/dl (+ 0.144). The    difference in mean serum albumin in 

day1, 3 and 5 was statistically significant with p value <0.001 by unpaired t test. The decline in mean serum al-

bumin level in survivors from day 1to day 5 was 3.72 g/dl to 2.72 g/dl. In non-survivors it is 3.11 g/dl to 2.32 g/dl. 

Conclusion: In this study a serum albumin level below 3.5 gm/dl in all three days correlates directly with poor 

prognosis in sepsis patient. Both survivor and non-survivor groups had gradual fall in serum albumin level from 

day 1, but the fall below 3.0 gm/dl was associated with higher mortality. It suggests that the rapidity with which 

serum albumin falls below the normal level has an effect on the prognosis of the sepsis patient in terms of 

mortality. Serum albumin measurement is cheaper and it’s serial measurement may help in the clinical assessment 

of sepsis patient’s, who is at the risk of poor prognosis even in resource poor areas. 
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Introduction 

Sepsis is a serious organ dysfunction caused by a 

dysregulated host response to infection. If not 

treated on time, it can lead to septic shock, multi-

ple organ failure & death. Sepsis has a high mor-

bidity & mortality, which leads to foremost 

healthcare problem in the world
(1)

. Though, there 

is progression in the therapeutic choices, the mor-

tality rate remains high owing to the limited avail-

ability of trustworthy diagnostic methods and de-

lay in the diagnosis. In sepsis, strong activation of 

inflammatory cascade leading to endothelial dys-

function and increase in systemic capillary perme-

ability. In kidney, loss of barrier integrity and ca-

pillary leak in the glomerulus results in augment-

ed elimination of albumin in the urine
(2)

. 

Albumin is the most abundant plasma protein, 

with normal serum levels between^3.5-5 g/dl. 

Synthesized in the liver, ^albumin is the prime 

factor in the maintenance of colloid osmotic pres-

sure
(3)

. A study done by yin-m et al found that al-

bumin level of < 2.92 gm/ dl at the time of admis-

sion was linked with increased 28 day mortality in 

patients with severe sepsis in a prospective cohort 

study
(4)

. Patients with serum albumin levels < 2.92 

g/dl had a 46.7% mortality rate vs^14.1% for 

those with levels above the cut-off. 

A study done by Ranzani et al found that the 

CRP/^albumin ratio measured on admission and 

discharge was projecting the 90-day mortality in 

patients with severe sepsis or septic shock
(5)

. 

Elevated CRP/ albumin ratios were obviously a 

outcome of high CRP, low serum albumin, or both 

and it is reasonable to doubt that serum albumin 

alone could have been a noteworthy predictor. 

This highlights the significance of measurements 

of serial albumin levels. A low serum albumin 

concentration in critical illness is related with a 

poor outcome
(6)

. Serum albumin seems to be a 

trustworthy prognostic indicator in numerous cir-

cumstances
(7)

. Albumin concentrations may be a 

marker for subclinical disease in elderly patients 

and most of the critically ill patients. In hospital-

ized patients, hypoalbuminemia is related with 

increased length of stay, higher complication rates 

and higher mortality
(8,9)

. Serum albumin level 

measurement is simple, less time consuming and 

easily available. 

The main objective of this study is to determine 

the role of serial monitoring of serum albumin 

levels as predictor of mortality and morbidity in 

sepsis patients admitted in ICU and to find out 

whether there is quantitative correlation between 

serum albumin levels and mortality risk associat-

ed. 

 

Methodology 

This descriptive study was conducted on 70 sepsis 

patients admitted in medical intensive care unit 

and surgical intensive care unit in Rajah Muthiah 

Medical College & Hospital, Annamalainagar, 

Tamilnadu, during the study period of November 

2018 to August 2020. 

Inclusion Criteria 

- Adult aged over 18 years 

- Patients who have a proven sepsis by culture. 

- High suspicion of sepsis with following two 

or more variables 

A. Temperature of more than 38
o
 c 

(100.4
o
F) or less than 36

o
c (96.8

o
F) 

B. Heart rate of more than 90 beats per mi-

nute 

C. Respiratory rate of more than 20 breaths 

per minute or arterial carbon dioxide ten-

sion (paco2) of less than 32mm Hg. 

D. Abnormal white blood cell count 

(>12,000/µL or < 4,000/µL) 

Exclusion Criteria 

- Chronic liver disease 

- Chronic kidney disease with proteinuria 

- Malnutrition 

- Protein losing enteropathy. 

- Patients who died within 5 days of admission. 

Informed written consent was obtained from each 

participant. All the selected patients were com-

pletely evaluated and their serum albumin was 

measured at the time of diagnosis of sepsis and 

day 3 and day 5 of diagnosis and correlated with 

clinical outcome (survivor/non-survivor) by phone 

after 28
th

 day of diagnosis. About 2ml of blood 

was drawn by venepuncture on day 1 of sepsis 

diagnosis followed by day 3 and day 5. Disposa-
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ble syringe and disinfectant was used. The study 

included patients with all etiologies with features 

of sepsis who were intubated and were put on me-

chanical ventilation. The decision for mechanical 

ventilation was taken by the treating physician. 

A careful and detailed history was recorded and 

thorough clinical examination was conducted. To-

tal blood counts, serum electrolytes, renal func-

tions, liver functions and serum albumin (SA) 

done at the time of admission were also recorded. 

Blood culture and sensitivity 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. Data was entered in 

MS excel and analysed using SPSS software ver-

sion 18. All quantitative variables are represented 

in mean, median, mode and standard deviation. 

Categorical variables represented in frequencies 

and percentages. Analysis of qualitative data was 

done using chi-square tests and quantitative data 

was done using unpaired t-test if data passes 

‘normality test’ or else by Mann-Whitney Test. P-

values less than 0.05 were considered statistically 

significant. 

 

Results 

In this study 70 sepsis patients admitted in medi-

cal intensive care unit and surgical intensive care 

unit were selected. Of the admitted 70 patients 

included in this study, 43 (61.42%) patients were 

discharged from the hospital (survivors) and 27 

(38.57%) died in the hospital (non survi-

vors).These patients were divided into Survivor 

and non-survivor groups. Mean (SD) age in the 

survivor group was 37.53 (10.48) and in the non-

survivor group was 38.85 (10.53). The minimum 

and maximum age in the survivor group were 21 

& 60 respectively, in the non-survivor group it’s 

was 21 & 61. In the survivor group 69.8% (n=30) 

were male and 30.2 % (n=13) were females. In 

non-survivor group 77.8% (n=21) were male and 

22.2% (n=6) were female.   

According to etiological diagnosis, in the survivor 

group 16.3 % of patients had a stroke, 11.6% were 

snake bites, 9.3% were OP poisoning, and 9.3 % 

patients were COPD. In the non-survivor group 

25.9 % of patients were stroke, 14.8 % were OP 

poisoning, 14.8% were COPD and 11.1% were 

diabetic foot. According to causative organisms, 

48.57% of the patients have had pseudomonas, 

28.58% had E.Coli, 10% had MRSA, 8.58% had 

streptococci, 3.85 % had klebsiella, and 1% of 

patients had anaerobes. 

In our study, in the survivor group, 72.10 % pa-

tients have normal serum albumin level in day 1 

(g/dl) as compared to only 3.7 % in non-survivor 

group. Mean level of serum albumin at day 1 was 

3.72 g/dl (+ 0.278) in survivor group and in non-

survivors group, it was 3.11 g/dl (+ 0.247).  The 

difference in mean serum albumin in day 1was 

statistically significant with t value 9.28, df 68 and 

p value <0.001 by unpaired t test. 

In the survivor group, 88.40 % of patients have < 

3.5 (g/dl) serum albumin level on day 3 as com-

pared to 100 % in the non-survivor group. Normal 

serum albumin level (>3.5 g/dl) was 11.6% of pa-

tients have in the survivor group and 0% in non-

survivors group. Mean level of serum albumin at 

day 3 was 3.17 g/dl (+ 0.248) in survivor group 

and in non-survivors group, it was 2.65 g/dl (+ 

0.172). The difference in mean serum albumin in 

day 3 was statistically significant with t value 

9.496, df 68 and p value <0.001 by unpaired t test. 

In this present study, in the survivor group, 95.30 

% of patients had < 3.5 (g/dl) serum albumin level 

on day 5 as compared to 100 % in the non-

survivor group. Normal serum albumin level (>3.5 

g/dl) was found in 4.70 % of patients in the survi-

vor group and 0% in non-survivors group. Mean 

level of serum albumin at day 5 was 2.72 g/dl (+ 

0.25) in survivor group and in non-survivors 

group, it was 2.32 g/dl (+ 0.144). The difference 

in mean serum albumin in day 5 was statistically 

significant with t value 7.43, df 68 and p value 

<0.001 by unpaired t test. In our study the decline 

in mean serum albumin level in survivors from 

day 1 to day 5 was 3.72 g/dl to 2.72 g/dl. In non-

survivors it is 3.11 g/dl to 2.32 g/dl. 
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Table 1: Serum albumin levels in Survivor and non-survivor groups 

S.albumin in g/dl Survivors(n=43) Non-survivors (n=27) Total (n=70) 

Day 1 

< 3.5 12 (27.9 %) 26 (96.3 %) 38 (54.28%) 

>3.5 31 (72.1 %) 1 (3.7 %) 32 (45.71%) 

Day 3 

< 3.5 38 (88.4 %) 27 (100 %) 65 (92.85%) 

>3.5 5 (11.6 %) 0 (0 %) 5 (7.14%) 

Day 5 

< 3.5 41 (95.3 %) 27 (100 %) 68 (97.14%) 

>3.5 2(4.7 %) 0 (0 %) 2 (2.85%) 

 

Table 2 Comparing mean (SD) serum albumin in g/dl 

S.albumin in g/dl Mean (SD) t-value df p-value 

Survivors Non-survivors 

Day 1 3.72 (+0.278) 3.11 (+ 0.247) 9.28 68 <0.001 

Day 3 3.17  (+ 0.248) 2.65 (+ 0.172) 9.49 68 <0.001 

Day 5 2.72 (+ 0.250) 2.32 (+ 0.144) 7.43 68 <0.001 

 

 
Figure 1  Comparing level of serum albumin on different days 

 

Discussion 

In this study 70 sepsis patients admitted in medi-

cal intensive care unit and surgical intensive care 

unit were selected. These patients were divided 

into Survivor and non-survivor groups. 

Mean level of serum albumin at day 1 was 3.72 

g/dl (+ 0.278) in survivor group and in non-

survivors group, it was 3.11 g/dl (+ 0.247).  The 

difference in mean serum albumin in day 1was 

statistically significant with t value 9.28, df 68 and 

p value <0.001 by unpaired t test. In a study by 

Nirmala et al (2015), slightly higher serum albu-

min was detected in Survivors versus non-

survivors on day 1 (3.46 ± 0.25 vs. 3.44 ± 0.30), 

but the variance was statistically not signifi-

cant
(10)

. In a study by Sanket Mahajan et.al, 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 sig-

nificantly lower  (p = 0.003) in non-survivors.
(11) 

A study done by gosavi et.al also shows  the mean 

Serum albumin on day of admission in survivors 

and non-survivors was 3.06 gm%  (+/-0.54) and 

2.45 gm% (+/-0.50) (p< 0.01).
(12)

 

Mean level of serum albumin at day 3 was 3.17 

g/dl (+ 0.248) in survivor group and in non-

survivors group, it was 2.65 g/dl (+ 0.172). The 

3,72 
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difference in mean serum albumin in day 3 was 

statistically significant with t value 9.496, df 68 

and p value <0.001 by unpaired t test. Study by 

Nirmala et al. (2015) showed a fall in serum Al-

bumin on day 3 was strongly associated with mor-

tality among patients with Critically ill (S - 3.46 ± 

0.29/NS - 2.83 ± 0.51).  Mahajan et al. (2015) also 

reported strongest predictor of the outcome of pa-

tients is serum albumin on day 3 (S - 3.04 ± 0.51/ 

NS - 2.75 ± 0.22)
(10)

. 

Mean level of serum albumin at day 5 was 2.72 

g/dl (+ 0.25) in survivor group and in non-

survivors group, it was 2.32 g/dl (+ 0.144). The 

difference in mean serum albumin in day 5 was 

statistically significant with t value 7.43, df 68 and 

p value <0.001 by unpaired t test. In a study done 

by Pal. A et.al shows those who recovered to 

higher mean albumin value on day 5 had higher 

chances of survival. No mortality was seen in sub-

jects who has serum albumin value of >3.5 g/dl on 

day 5. While Serum albumin <2.5 g/dl had mortal-

ity rate of 70%. Thus, serum albumin value of 2.5 

g/dl on day 5 can be taken as prognostic marker of 

poor outcome while those who recovered to mean 

value of >3.0 g/dl have a far better prognosis in 

terms of mortality
(13)

. 

In our study the decline in mean serum albumin 

level in survivors from day 1 to day 5 was 3.72 

g/dl to 2.72 g/dl. In non-survivors it is 3.11 g/dl to 

2.32 g/dl. This results show that both groups were 

gradually fall in serum albumin level but the fall 

in non survivors is steeper than survivors. It sug-

gests that the rapidity with which serum albumin 

falls has an effect on the prognosis of the patient 

in terms of mortality. A decline in serum albumin 

indicates a poor prognosis. A study done by 

Mahajan et.al also shows the similar results that is 

a decline in serum albumin in the survivors from 

admission to day 10 in survivors is 0.86 g/dl. In                  

non-survivors it is 1.09 g/dl over a period of 10 

days.
(11)

 

Limiatation of this study is, the role of confound-

ing factors like baseline parameters, associated 

comorbidities etc. we’re not accounted. Smoking 

and Hypertension could be independent cause of 

microalbuminuria. Patients with chronic kidney 

disease were not included in the study group. 

 

Conclusion 

In this study a serum albumin level below 3.5 

gm/dl in all three days correlates directly with 

poor prognosis in sepsis patient. Both survivor 

and non-survivor groups had gradual fall in serum 

albumin level from day 1, but the fall below 3.0 

gm/dl was associated with higher mortality. It 

suggests that the rapidity with which serum albu-

min falls below the normal level has an effect on 

the prognosis of the sepsis patient in terms of mor-

tality. Serum albumin measurement is cheaper and 

it’s serial measurement may help in the clinical 

assessment of sepsis patient’s, who is at the risk of 

poor prognosis even in resource poor areas. Sur-

vival rate in patients with severe sepsis can be im-

proved by early institution of intensive therapy. 
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