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Abstrak

Latar belakang: Hipoalbuminemia pada pasien rawat inap berkaitan dengan prognosis buruk pasien. 
Penelitian ini, mengidentifikasi bahwa hipoalbuminemia berat pada awal pasien masuk rawat inap 
sebagai prediktor andalan penanda laboratorium dalam mortalitas.

Metode: Sebuah studi cross sectional pada pasien dewasa dengan hipoalbuminemia (kadar albumin < 3,5 g 
/ dL) pada pasien rawat inap (usia > 18 tahun) pada periode Januari 2013 - Maret 2018. Kami mengevaluasi 
penanda prediktor kematian. Multivariat dengan regresi logistik diterapkan dalam penelitian ini.

Hasil: Dari 747 hipoalbuminemia pada pasien rawat inap dengan rata-rata kadar albumin  pada awal 
adalah 2,0 ± 0,6 g / dL. Sebagian besar pasien (83,4%) memiliki kadar albumin ≤ 2,5 g / dL (hipoalbuminemia 
berat), 16,6 persen memiliki > 2,5 g / dL (hipoalbuminemia ringan-sedang). Kondisi yang mendasari 
pasien adalah infeksi HIV / AIDS (26,9%) dan sepsis (26,6%). Proporsi multiple komorbiditas pada 
kelompok hipoalbuminemia berat adalah 55,1 persen Pada kelompok hipoalbuminemia berat terutama 
untuk kadar albumin 2,01 - 2,5 g / dL, angka mortalitas adalah 28,3 persen. Berdasarkan model regresi 
logistik akhir, faktor risiko kematian meliputi kadar albumin pada awal dan lama rawat pasien. Mortalitas 
lebih tinggi pada pasien dengan hipoalbuminemia berat (rasio odds yang disesuaikan 2,91, 95% CI 1,88-
4,50) dibandingkan pasien dengan hipoalbuminemia ringan-sedang.

Kesimpulan: Hipoalbuminemia berat pada awal pasien rawat inap sebagai prediktor penanda kematian 
di rumah sakit. (Health Science Journal of Indonesia 2020;11(2):121-5)

Kata kunci: hipoalbuminemia, pasien rawat inap, mortalitas

Abstract
Background:  Hypoalbuminemia in hospitalized patients has been associated with poor prognosis. In 
this study, we attempted  to identify that severe hypoalbuminemia at baseline in hospitalized patients is a 
reliable predictor of laboratory marker for mortality.

Methods: A cross sectional study on adults of hypoalbuminemia (albumin level < 3.5 g/dL) in hospitalized 
patients (aged > 18 years old) in period January 2013 -  March 2018. We evaluated the predictor marker 
of mortality. Multivariate with the logistic regression was applied in this study. 

Result: Of the 747 hypoalbuminemia in hospitalized patients with the mean albumin level at baseline 
was 2.0 ± 0.6 g/dL. Most patients (83.4 %) had less than or equal to 2.5 g/dL albumin level  (severe 
hypoalbuminemia), 16.6 percent had over 2.5 g/dL (mild-moderate hypoalbuminemia). The underlying 
condition of patients was HIV/AIDS infection (26.9%) and sepsis (26.6 %). The proportion of multiple 
comorbidities in the severe hypoalbuminemia group was 55.1percent. In the severe hypoalbuminemia 
group especially for 2.01 – 2.5 g/dL albumin level, the mortality rate was 28.3 percent. Based on the final 
logistic regression model, known risk factors of mortality include  albumin level at baseline and length of 
stay. Mortality was higher among patients with severe hypoalbuminemia (adjusted odds ratio 2.91, 95 % 
CI 1.88-4.50) than patients with mild-moderate hypoalbuminemia.

Conclusion: Severe hypoalbuminemia at baseline in the hospitalized patients was a predictor laboratory 
marker of hospital mortality. (Health Science Journal of Indonesia 2020;11(2):121-5)
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Hypoalbuminemia is common in hospitalized patients. 
Hypoalbuminemia is the result of the effects of acute 
organ dysfunction, inflammatory disorders, and also 
inadequate protein and caloric intake in patients with 
chronic  disease.1  As we know that albumin has some 
important roles in the body, including maintaining 
oncotic pressure and binding a variety of molecules.2

The association between hypoalbuminemia and poor 
prognosis is well progressively increased morbidity and 
mortality.3 The risk of prolonged hospital  stay increased 
by 16 percent and the risk of increased death by 39 
percent for each 2.5 mg/L serum albumin drop.2

Vincent et al performed hypoalbuminemia as an 
independent predictor of poor outcomes in patients with 
acute illness.4 Severe hypoalbuminemia represents 
a potential predictor of adverse in hospitalized 
patients. To our knowledge, the clinical relevance of 
hypoalbuminemia has not yet been fully evaluated in 
this clinical setting. The aim of the present study was 
to evaluate the predictor marker of mortality.

METHODS 

A cross sectional study on adults of hypoalbuminemia 
(albumin level < 3.5 g/dL) in hospitalized patients 
of Sulianti Saroso Infectious Diseases Hospital 
(aged > 18 years old) in period January 2013 until 
March 2018. We had a total sample of 747 patients 
that completed the variable of data. Data collection 
from  hospital management information system and 

medical record. Descriptive analysis for baseline 
characteristic patients based on albumin levels and 
bivariate analysis to get significance of  variable. The 
variable as predictor marker were age > 65 years old, 
HIV infection, sepsis condition, Length of Stay (LoS) 
more 8 days, ICU ward, severe hypoalbuminemia. 
We evaluated the predictor marker of mortality. 
Multivariate analysis included independent variable 
with p-value less than 0.25 and odss ratio (OR) for 
the logistic regression were applied in this study. 
Data was analyzed using SPSS version 21. The study 
protocol was approved by the Ethics Committee 
at Sulianti Saroso Infectious Diseases Hospital, 
number: 17/XXXVIII.10/V/2018.

RESULTS

Of the 747 hypoalbuminemia in hospitalized patients 
with the mean albumin level at baseline was 2.0 ± 0.6 
g/dL. Most patients (83.4 %) had less than or equal to 
2.5 g/dL albumin level (severe hypoalbuminemia); 16.6 
percent had over 2.5 g/dL to 3.5 g/dL (mild – moderate 
hypoalbuminemia). The underlying condition of severe 
hypoalbuminemia patients was HIV/AIDS infection 
(29.9 %) and sepsis (24.6 %). 

Table 1 shows that patients with severe 
hypoalbuminemia were less than or equal 65 years 
old and more likely to be male, hospitalized for more 
than 8 days in a non ICU ward and they also had 
multiple comorbidities (p = 0.000) such as diabetes 
mellitus, tuberculosis, heart failure, renal disease.

Table 1. Baseline characteristic of the study patients according to the albumin levels

Variabels
Albumin level at baseline

pSevere Hypoalbuminemia
n (%)

Mild-moderate hypoalbuminemia
n (%)

Age in years
>65 115 (18.5%) 36 (29.0%) 0.011
18-65 508 (81.5%) 88 (71.0%)

Sex
Female 260 (41.7%) 51 (41.1%) 0.980
Male 363 (58.3%) 73 (58.9%)

HIV Infection
Yes 186 (29.9%) 15 (12.1%) 0.000
No 437 (70.1%) 109 (87.9%)

Sepsis
Yes 153 (24.6%) 46 (37.1%) 0.006
No 470 (75.4%) 78 (62.9%)

Length of Stay in days
≥ 8 496 (79.6%) 107 (86.3%) 0.478
4-7 103 (16.5%) 15 (12.1%) 0.201
1-3 24 (3.9%) 2 (1.6%) Ref

Room
ICU 91 (14.6%) 42 (33.9%) 0.000
Non ICU 532 (85.4%) 82 (66.1%)

Amount of Comorbidities
≥ 3 343 (55.1%) 94 (75.8%) 0.000
< 3 280 (44.9%) 30 (24.2%)

  α=5%
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Overall, 251 (33.6 %) patients died during hospitalization. 
Mortality was higher with severe hypoalbuminemia 
(72.5 %) than mild-moderate hypoalbuminemia (27.5 
%). In severe hypoalbuminemia group especially for 
2.01 – 2.5 g/dL albumin level mortality rate was 28.3 

percent followed by 1.51-2.0 g/dL (27%) and 1.01-
1.5 g/dL (14%).  In-hospital mortality rate for each 
albumin level are shown in Fig. 1.  The patients with 
severe hypoalbuminemia group died within 16 ± 12 
days (mean ± SD).

Figure 1. In hospital mortality rate by albumin level

Tabel 2. The bivariable analysis and multivariable logistic regression to validate factors associated with the mortality. 

Parameters Bivariable Analysis
Odds Ratio (95% CI)     p

Multivariable Analysis
Odds Ratio (95% CI)       p

Age > 65 years old 1.35 (0.98 – 1.80) 0.084 0.67 (0.44 – 1.03) 0.071
Hypoalbuminemia with HIV infections 1.33 (0.93 – 1.96) 0.118 0.48 (0.33 – 0.72) 0.000
Hypoalbuminemia  with sepsis 3.46 (2.47 – 4.86) 0.000 0.41 (0.28 – 0.60) 0.000
Length of Stay more 8 days 1.83 (0.78 – 4.29) 0.168 3.20 (1.39 – 7.41) 0.006
In ICU ward 4.98 (3.34 - 7.41) 0.000 0.31 (0.20 – 0.48) 0.000
Severe hypoalbuminemia 0.33 (0.22 – 0.49) 0.000 2.91 (1.88 – 4.50) 0.000

In Table 2. Mortality is dependently related to the 
following  markers, which are ranked in order from the 
higgest odds ratio (OR) as length of stay more 8 days 
(OR [95%CI] : 3.20 [1.39-7.41], p = 0.006) and severe 
hypoalbuminemia (OR[95% CI] : 2.91[1.88-4.50], 
p = 0.000). In contrast the risk of hypoalbuminemia 
patients with HIV infections (OR[95%CI]: 0.48[0.33-
0.72], p = 0.000), and hypoalbuminemia patients with 
sepsis (OR [95%CI]: 0.41 [0.28-0.60], p =0.000), also 
patients in ICU ward (OR[95%CI]: 0.31 [0.20-0.48], 
p =0.000) was lower.

DISCUSSION

Our data showed that the mortality rate of  the 
severe hypoalbuminemia group at baseline  was 
higher than the mild-moderate hypoalbuminemia. 
The proportion of patients with 1.01 – 1.5 g/dL 
albumin level was lower (14 %) than 2.01 – 2.5 g/dL 
albumin level group (28.3 %). Because the majority 
of patients with ≤ 1.5 g/dL albumin level were in non 

ICU ward and less  comorbidities rather than patients 
with 2.01 – 2.5 g/dL albumin level. However, this 
result assumed that low albumin level and critical 
ill condition at baseline are probably comparable in 
predicting mortality.5  Our hospital mortality rate data 
was in line with the previous study : around 34 % in 
severe hypoalbuminemia patients on admission.6

Our data showed that low albumin level at baseline 
in hospitalized patients had a significant association 
with an increased risk of morbidity and mortality.7 
On multivariable analysis for mortality, severe 
hypoalbuminemia (≤ 2.5 g/dL albumin level) was a 
predictive laboratory marker of in-hospital mortality. 
Similar to the previous study in spesific groups of  
patients have shown  that  initial albumin levels were 
independently associated with in-hospital mortality 
among adult patients hospitalized with aspiration 
pneumonia.8 Another study, of the 707 Necrotizing 
fasciitis patients with hypoalbuminemi in the 
emergency department (3.1 ± 0.9 g/dL). Showed 
that albumin level was significantly lower in the non 
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survivor group ( death occurring in the hospital after 
admission) than in the survivor group (2.8 ± 0.7 d/dL 
vs 3.5 ± 0.8 g/dL).5 Albumin level was significantly 
predicted with in-hospital mortality (OR [95%CI]: 
0.92 [0.88 – 0.96], p <0.001).5

In fact, in this study, the risk of hypoalbuminemia 
in patients with HIV infections, sepsis, and patients 
in ICU ward was lower. However, the underlying 
condition of patients  was HIV/AIDS infection 
(26.9%) and sepsis (26.6 %), also the most 
proportion of patients had multiple comorbidities. 
Hypoalbuminemia requires careful management 
of their condition. HIV infection can be  caused 
of hypoalbuminemia that produces chronic 
inflammation and related to chronic malnutrition.3,5,9 

The cause of hypoalbuminemia in  sepsis patients 
are often multifactorial, such as decreased albumin 
synthesis, increased albumin loss, redistribution of 
albumin to locations outside the intravascular space, 
and dilution of albumin within the intravascular 
space.9 In addition, some drugs, including antibiotics, 
can bind with plasma protein and form protein-
drug complexes.9 Binding to plasma proteins plays 
a major role in drug treatment.5 However, severe 
hypoalbuminemia may result in potentially life-
threatening consequences.9

The most important concept in treating hypoal-
buminemia patients is to address the underlying 
problem.7,8 The appropriate treatment of 
hipoalbuminemia is needed based on the reason for the 
low albumin level. In addition, it is uncertain whether 
correcting hypoalbuminemia with continuously 
albumin infusion administration is more beneficial or 
not. However, although the role of albumin infusion 
therapy for the correction of hypoalbuminemia is 
still controversial related to the high cost  of health 
facilities, albumin infusion administration is one of an 
effort to reduce the poor prognosis of patients if the 
therapy is correctly prescribed and rationally used.10

Additionally, the initial albumin level at baseline is 
important to check on the health care system. It can 
be  a laboratory marker for predicting in -hospital 
mortality.11,12,13 Our study has several limitations. We 
do not have any data on the severity degree of sepsis 
patients such as SOFA score that can be the prognostic 
performance of an albumin value.14 However, the 
prognostic  accuracy of the combination of albumin 
level and SOFA score was not significantly better 
than the use of SOFA score alone (p=0,274).5 Other 
than that, we do not have information regarding the  
nutritional status of patients, other than body mass 

index, which may be of relevance in this case.15

In conclusion, severe hypoalbuminemia at baseline 
in the hospitalized patients was a predictor 
laboratory marker of hospital mortality. However, 
although the role of albumin infusion therapy for the 
correction of hypoalbuminemia is still controversial, 
the administration of albumin infusion is one of an 
effort to reduce the poor prognosis of patients if the 
therapy is correctly prescribed and used rationally in 
relation to the underlying problem.
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