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ABSTRACT:

Background: Sepsis is life-threatening organ dysfunction caused by dysregulated host responses to infection. Serum lactate has been
established as a prognostic tool in patients with septic shock. Albumin levels also reflect the severity of inflammation as albumin is a
negative acute phase protein. Hence; the present study was undertaken for studying lactate/albumin ratio in patients with sepsis admitted
in ICU. Materials & methods: A total of 20 patients were enrolled in the present study. All cases of sepsis in ICU were taken
consecutively till sample size achieved. The resulting study group was subjected to detailed history and examination followed by routine
investigations. Serum lactate and albumin levels were recorded and ratio was calculated. The data obtained was analysed. Data collected
was entered in MS excel 2010 and demographic parameters were analysed. The data was stratified and analysed in accordance with the
aims and objectives of the project. Results: Mean lactate levels were found to be 5.28 while mean albumin levels were found to be 28.36.
Mean Lactate to albumin ratio was found to be 0.1862. Conclusion: Lactate/albumin ratio is very easy to obtain and might therefore be

very useful for risk stratification in critically ill patients.
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INTRODUCTION

Sepsis is life-threatening organ dysfunction caused by
dysregulated host responses to infection, and septic shock
is a subset of sepsis in which underlying circulatory and
cellular/metabolic abnormalities are sufficiently profound
to substantially increase mortality. Patients with sepsis are
usually treated in the intensive care unit (ICU). Sepsis
results from infection and these patients often develop
multiple organ-system failure. Aggressive management,
including control of the infection source and support of
failing organ-systems, is needed for optimal outcomes.* *
Serum lactate has been established as a prognostic tool in
patients with septic shock. It is now used as a more
objective surrogate marker for tissue perfusion than
physical examination or urine output. Albumin levels also
reflect the severity of inflammation as albumin is a
negative acute phase protein. Studies have shown that
albumin could serve as an additional parameter for
mortality and prognosis.

Considering that hypoalbuminemia is also a frequent
finding in chronic disease, data from predominantly
community-acquired sepsis suggested that
hypoalbuminemia is related to infection and showed that
albumin can serve as an independent risk parameter.
Analysis of serum albumin levels after bacteremia and
infection serum albumin levels showed an acute decrease as
a result of infection, again correlating with poor
prognosis.* ® Hence; under the light of above mentioned
data, the present study was undertaken for studying
lactate/albumin ratio in patients with sepsis admitted in
ICU.

MATERIALS & METHODS

The present study was conducted in the Intensive Care Unit
of the medical institute and included assessment of
lactate/albumin ratio in patients with sepsis admitted in
ICU. A total of 20 patients were enrolled in the present
study.
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Inclusion criteria for the present study included:

1. All patients with sepsis admitted in ICU’s in
SMS Hospital, Jaipur between June 2018 to
August 2019

2. Age >18 years

3. Patients or their guardian who gave written
consent.

Exclusion criteria included:

1. Other causes of hyperlactatemia (seizure,
diabetic  ketoacidosis, toxins, ethanol,
medications like metformin, zidovudine,
lamivudine, etc.)

2. Other causes of hypoalbuminemia (chronic
liver disease, nephrotic syndrome,
malnutrition).

3. Patients or their guardians who didn’t gave
informed consent

All cases of sepsis in ICU were taken consecutively till
sample size achieved. The resulting study group was
subjected to detailed history and examination followed by
routine investigations. Serum lactate and albumin levels
were recorded and ratio was calculated. The data obtained
was analysed. Data collected was entered in MS excel 2010
and demographic parameters were analysed. The data was
stratified and analysed in accordance with the aims and
objectives of the project.

RESULTS

In the present study, a total of 20 patients with sepsis were
enrolled. Mean age of the patients of the present study was
47.39 years. 30 percent of the patient belonged to the age
group of 41 to 50 years. 25 percent of the patients were
males while the remaining were females. Mechanical
ventilation was done in 84 percent of the patients.
PSEUDOMONAS, ENTEROBACTER and CANDIDA
were found to be present in 24 percent, 18 percent and 18
percent of the patients respectively. In the present study,
mean lactate levels were found to be 5.28 while mean
albumin levels were found to be 28.36. Mean Lactate to
albumin ratio was found to be 0.1862.

Table 1: Age-wise distribution

Sepsis begins with a source of infection anywhere within
the body—skin, urinary tract, peritoneal cavity, lungs, and
others. As the organism replicates, antigens are released by
the body to elicit a systemic inflammatory response to aid
in eliminating and limiting the invading pathogens. In
addition, many elements of invading organisms can also
induce systemic inflammation: endotoxins of the gram-
negative bacteria, exotoxins of the gram-positive bacteria,
lipoarabinomannan of mycobacteria, mannoproteins and -
glucan of fungi, to name a few.

Table 2: Gender-wise distribution

Age group Number of Percentage of
(years) patients patients

Less than 20 1 5
20to 30 4 20
31to 40 3 15
41 to 50 6 30
51 to 60 3 15
More than 60 3 15
Total 20 100
Mean age (years) 47.39

14.36

DISCUSSION

Gender Number of Percentage of
patients patients
Males 15 75
Females 5 25
Total 50 100
Table 3: Lactate and albumin levels
Parameter Mean SD
Lactate 5.28 5.12
Albumin 28.36 5.69
L:A Ratio 0.1862 0.36
Graph 1: Serum lactate to albumin ratio
Lactate:Albumin ratio
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As microbial components are identified by specific pattern
recognition molecules (CD14 cells and Toll-like receptors),
a complex process of cellular activation ensues, consisting
of release of cytokines; activation of neutrophils,
monocytes, and endothelial cells; neuroendocrine
involvement; and activation of the complement,
coagulation, and fibrinolytic systems.” ° Hence; under the
light of above mentioned data, the present study was
undertaken for studying lactate/albumin ratio in patients
with sepsis admitted in ICU.

In the present study, a total of 20 patients with sepsis were
enrolled. Mean age of the patients of the present study was
47.39 years. 30 percent of the patient belonged to the age
group of 41 to 50 years. 25 percent of the patients were
males while the remaining were females. Mechanical
ventilation was done in 84 percent of the patients.
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PSEUDOMONAS, ENTEROBACTER and CANDIDA
were found to be present in 24 percent, 18 percent and 18
percent of the patients respectively. Yu G et al determined
the efficacy of the lactate area score (calculated from
repeated lactate measurements during initial resuscitation)
as a prognostic marker of septic shock in the emergency
department (ED). They performed a retrospective study of
adult patients with septic shock in the ED of a single
tertiary medical center. A total of 362 patients were
enrolled in this study, and the overall 28-day mortality was
31.8%. The lactate area score of serial lactate levels as well
as the initial lactate levels were significantly higher in the
non-survivor group. However, in multivariate analysis,
only the lactate area score was significantly associated with
28-day mortality. The early lactate area score may be a
possible prognostic marker for predicting the 28-day
mortality of adult septic shock patients.™

In the present study, mean lactate levels were found to be
5.28 while mean albumin levels were found to be 28.36.
Mean Lactate to albumin ratio was found to be 0.1862.
Noer A et al determined the Lactate / Albumin ratio in
sepsis patients, so that it can be used as a marker marker
predictor of mortality in sepsis patients that is more
accessible at a cheaper and more specific cost for sepsis
that can be used in simple facilities without reducing
accuracy. They concluded that there is a significant positive
relationship between day lactate / albumin ratio 3 and day 3
SOFA score in sepsis patients, so that the Lactate /
Albumin ratio can be used as a predictor of mortality in
sepsis patients associated with SOFA scores. But there was
no significant relationship between day lactate / albumin
ratio level and day 1 SOFA score in sepsis patients. They
suggested that the serial lactate / albumin ratio associated
with the SOFA score can be used as a marker for predictors
of mortality in septic patients admitted to the ICU."
Kendall H et al examined the relationship between the
trend of serum albumin over time and mortality in adults
admitted to the intensive care unit (ICU) with sepsis. Serum
albumin trend, admission serum albumin level, and lowest
serum albumin level were significant unique predictors of
mortality. The probability of survival decreases by 70.6%
when there is a strong negative trend in serum albumin
level, by 63.4% when admission serum albumin is <2.45
g/dl, and by 76.4% when the lowest serum albumin is
<1.45 g/dl. They encouraged clinicians to measure serum
albumin levels in patients with sepsis. Low serum albumin
levels and a strong negative trend in serial measurements
should instigate aggressive monitoring and treatment in this
population.*?

CONCLUSION

From the above results, the authors concluded that the
lactate/albumin ratio is very easy to obtain and might
therefore be very useful for risk stratification in critically ill
patients.
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