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Hypoalbuminemia as a predictor of mortality in abdominal sepsis
Hipoalbuminemia como predictor de mortalidad en sepsis de origen abdominal
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Abstract

Background: A level < 35 g/L of albumin (hypoalbuminemia) has been determined as a parameter to predict mortality and
morbidity. Methods: This was a prospective observational study, in a period of 12 months, to patients diagnosed with sepsis
of abdominal origin, they are divided into two groups based on albumin levels (cut: 3.5 g/dL) to assess mortality between both
groups. Results: We studied 23 patients admitted to the intensive care unit (ICU). The mean albumin was 2.77 g/dL (+ 0.71).
When calculating the odds ratio (OR) that was a 23-fold greater risk of dying when hypoalbuminemia presented compared to
the normal albumin group (OR = 23.3; 95% confidence interval [Cl]: 1.948-279.42). The mean albumin for patients who died
was 2.04 g/dL (= 0.31) versus 3.03 g/dL (+ 0.35) (p = 0.02; 95% ClI: —-1.551--0.416). We do not assess morbidity, however,
we identify a certain tendency to a longer stay in the ICU which is accompanied by a higher risk of complications and in the
end a higher risk of mortality. Conclusions: We conclude that hypoalbuminemia represents a predictor of mortality in patients
with abdominal sepsis.
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Resumen

Antecedentes: Un valor de albumina < 35 g/l (hipoalbuminemia) ha demostrado ser un parametro para predecir mortalidad
y morbilidad. Métodos: Estudio observacional, prospectivo, en un periodo de 12 meses, en pacientes con diagndstico de
sepsis de origen abdominal a quienes se dividid en dos grupos segun las cifras de albimina (corte: 3.5 g/dl) para valorar la
mortalidad en ambos grupos. Resultados: Estudiamos 23 pacientes ingresados a la unidad de terapia intensiva. La media
de albumina fue de 2.77 g/dl (+ 0.71). Al calcular la odds ratio (OR) identificamos un riesgo 23 veces mayor de fallecer al
presentar hipoalbuminemia en comparacion con el grupo con albdmina normal (OR = 23.3; intervalo de confianza del 95%
[IC 95%]: 1.948 a 279.42). La media de los valores de albumina para los pacientes que fallecieron fue de 2.04 g/dl (+ 0.31)
vs. a 3.03 g/dl (+ 0.35) para el otro grupo (IC 95%: —1.551 a -0.416; p = 0.02)]. Aunque no valoramos la morbilidad, identifi-
camos cierta tendencia a un mayor tiempo de estancia en la unidad de terapia intensiva, lo que se acompafa de mayor
riesgo de complicaciones y de un mayor riesgo de muerte. Conclusién: La hipoalbuminemia representa un predictor de
mortalidad en los pacientes con sepsis abdominal.
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|ntroduction

Albumin normal serum concentration in healthy peo-
ple is approximately 35-50 g/L. An albumin value
< 35 g/L (hypoalbuminemia) is common in severely ill
patients and has been shown to be a parameter for
predicting mortality and morbidity"2.

The purpose of the present study was to know the
application of albumin as a predictor of mortality in
patients with sepsis of abdominal origin.

Methods

We conducted a prospective study in a private hos-
pital of Mexico City over a 12-month period comprised
between June 2018 and June 2019. We included all
patients aged 18-95 years with a diagnosis of sepsis
of abdominal origin who were admitted to the intensive
care unit (ICU). We established the diagnosis of ab-
dominal sepsis according to the Society of Critical
Care Medicine and the European Society of Intensive
Care Medicine 2016 guidelines: patients with suspect-
ed abdominal infection who presented with organ dys-
function characterized by 2 or more points on the
Sequential Organ Failure Assessment (SOFA) scale®.

We excluded patients transferred from another in-
stitution, those who received intravenous albumin
transfusion before serum concentrations measure-
ment, and those who previously had chronic kidney
disease or liver disease. We measured albumin with
blood extracted by puncture or central venous cath-
eter in all patients, in tubes with citrate. We divided
the sample in two groups: Group 1 with albumin
> 3.5 g/dL and Group 2 with albumin < 3.4 g/dL.
Follow-up was carried out until the patient was
discharged from the ICU and compared mortality be-
tween both groups.

For quantitative variables with parametric distribu-
tion, we used Student’s t-test, and data were ex-
pressed as the mean + standard deviation. We used
Fisher's Chi-square or exact test for categorical
data. We considered a value < 0.05 for a significant
p and its 95% confidence interval (Cl). Data were
analyzed using the SPSS software (version 20.0 for
Windows)*.

Results

We studied a total of 23 patients admitted to the
ICU, out of whom 52.2% (12) were female; mean age

Table 1. General variables of the study sample

Patients (n = 23)

Age, years 60.87 (= 18.51)
Gender, F/M 12/11 (52.2%)
Albumin, g/dL 2.77 (£ 0.71)
Body mass index 26.88 (+ 5.28)
SOFA 6.13 (+ 4.003)
APACHE 19.52 (+ 8.6)

Procalcitonin 19.37 (+ 28.13)

Intensive care unit length of
stay, days (standard deviation)

6.83 (4.85)

was 60.87 years (+ 3.4). Mean albumin values were
2.77 g/dL (x 0.71) (Table 1).

We divided the sample in two groups: Group 1
(n = 8) of patients with hypoalbuminemia and Group 2
(n = 15) of patients with normal albumin. When the
study variables were compared, we observed that
there is homogeneity between both groups with no
significant differences, except for the proportion of
patients who died. When the odds ratio (OR) was cal-
culated, we identified a 23-fold higher risk of dying
when having hypoalbuminemia in comparison with the
group with normal albumin (OR = 23.3; 95% Cl: 1.948-
279.42) (Table 2). Mean albumin values for patients
who died were 2.04 g/dL (+ 0.31) versus 3.03 g/dL
(£ 0.35) in those who did not (p = 0.02; 95%
Cl: 1.551--0.416) (Table 3 and Fig. 1).

Discussion

It is well known that patients diagnosed with ab-
dominal sepsis, especially those who are admitted to
the ICU, can be malnourished or worsen by at least
three distinct mechanisms: (1) redistribution to the
interstitial space, (2) albumin loss during the surgical
procedure, and (3) increased catabolism. Numerous
studies have shown that low albumin values are as-
sociated with higher morbidity®.

Various studies have also identified that elevated
scores on scales such as Acute Physiology and
Chronic Health Evaluation and SOFA represent a reli-
able parameter for predicting mortality, as well as low
albumin concentrations within the first 48 h of ICU
admission®. A meta-analysis that included 291,433 pa-
tients in critical condition found that hypoalbuminemia
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Table 2. Comparison between groups

Group 1, normal albumin Group 2, hypoalbuminemia p 95% ClI
(n=8) (n=15)

Age, years 64.88 (21.781) 58.73 (16.94) 0.461 -10.88 a 23.165
Gender, F/M 71 5110 0.27

Body mass index 25.61(3.94) 27.55 (5.89) 0.415 -1.48a-0.83
SOFA 7.75(4.97) 5.27(3.2) 0.161 -1.073a6.04
APACHE 25.25(10.99) 16.46 (5.3) 0.17 1.77 a15.74
Procalcitonin 15.2 (22.70) 21.71(31.38) 0.61 -32.9220.05
Intensive care unit length of 7.25 (4.83) 6.60 (1.29) 0.768 -3.8625.168

stay (standard deviation)

Alive/deceased 3(37%) /5 (63.5%)

1(26.1%) / 4 (93.3%) 0009 OR =23.31.948 2 279.42

Cl: confidence interval; OR: odds ratio.

Table 3. Mean albumin values comparison in deceased and alive
patients

Deceased Alive p 95% Cl
(n=6) (n=17)

Albumin 2.04(0.312) 3.03(0.635) 0.002 -1.551a-0.416
value, g/dL
Cl: confidence interval

£

£

a

< w0 i

DECEASED ALIVE

Figure 1. Relationship between albumin values and mortality. As it can
be observed, the lower the level of albumin, the higher the mortality
(p=0.002).

was a strong independent predictor of mortality: for
each 1 g/dL of albumin that decreases, morbidity and
mortality risks increase by 89% and 137%, respec-
tively, and mortality is associated with nearly 100% in
patients with albumin values < 2 g/dL2. We did not
assess morbidity, but we identified a certain tendency
towards longer stay in the ICU, and it would be haz-
ardous to conclude that patients experienced higher
morbidity considering it to be directly proportional to
hospital stay. Similarly, we identified a 23-fold higher

risk of mortality with albumin values < 2.4 g/dL on
admission to the intensive care department.

In patients with abdominal sepsis, increased perme-
ability to proteins and other macromolecules in the
capillaries is characteristic. Some studies that directly
measured albumin permeability showed that the es-
cape velocity increases to up to 300%’. Neutrophil
activation and cytokine release increase this capillary
permeability, thus decreasing endothelial negative
charges and interendothelial junctions integrity. In turn,
bacterial toxins reduce oncotic power and favor os-
motic forces toward the interstitium. The literature de-
scribes that patients who recover their normal albumin
values improve their prognosis®. A study conducted by
Woods and Kelley® demonstrated that the distribution
of albumin after exogenous injection produced a simi-
lar elevation in plasma concentration, but the decrease
at 30 min was higher in patients with sepsis. These
findings would support that albumin exogenous re-
placement has not demonstrated clinically significant
benefit®'?, In 2013, the EARSS multicenter trial showed
no significant differences in mortality when exoge-
nously using 20% albumin in patients with sepsis".
Unfortunately, in our study, it was not possible to com-
pare the benefit of using albumin, secondary to the
fact that the cost hinders its usefulness.

One of the limitations of this study, given its obser-
vational nature, is that the potential for error is high;
however, sufficient statistical power was achieved with
clinically significant results. Another limitation is that
it was carried out in a single private surgical center
and the sample size is rather small. The methodology
is quite simple, but the result has a high clinical impact
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and, in addition, is applicable to all types of surgery.
Further studies with different models are needed to
determine the association of hypoalbuminemia with
morbidity and mortality in post-operated patients.

Conclusions

In our study, we obtained a 23-fold higher risk of
mortality in patients with hypoalbuminemia in com-
parison with those with values > 2.5 g/dL. Therefore,
we conclude that albumin represents a fairly efficient
predictor of mortality and that it is very easily acces-
sible to all hospitals.
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