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Abstract
Background and objective
In severe sepsis, increased blood lactate levels are observed indicating impaired oxidative
phosphorylation, which secondarily causes hypoxic hypoxia and stagnant tissue hypoxia. Among all
other related factors, a high rise of the lactate level in blood may be a useful predictor of sepsis patients'
mortality. This study aims to determine the association of consecutive blood lactate levels with the
patient's mortality with sepsis admitted in the Critical Care Unit (CCU).
Methods
This prospective study included 50 patient of septicemia at CCU above 18 years in a tertiary care centre.
On admission, at 24 hours and 72 hours, blood lactate levels were monitored. Their clinical status was
evaluated for 28 days to categorise as survivor and non-survivor. The statistical analysis was made with
Microsoft Excel and SPSS version 20. To test the difference in mean blood lactate levels among survivors
and non-survivors Student’s t-test was applied. A p-value of less than 0.05 was considered signi cant.
Prior ethical clearance from the institutional ethics committee of human with informed consent from the
patients was obtained for data collection.
Results
The current study included 50 patients of septicemia, 23 were survivors, and 27 were non-survivors after
28 days of follow up. The mean lactate range for the 23 survivors was ranged from 0.43 mmol/l to 5.69
mmol/l, whereas for non-survivors, it was 1.64 mmol/l to 6.14 mmol/l. The mean value of lactate for the
survivors and non-survivors during admission, at 24 hours and at 72 hours were 0.9545±0.45798 vs
2.5204±1.51498, 1.2461±1.21360 vs 2.5107±1.63678 and 1.5496±1.66788 vs 2.7904±2.00160. The
differences between the mean lactate values between survivors and non-survivors at different time
intervals were highly signi cant.
Conclusion
A slower rate of lactate clearance during hospitalisation may be a signi cant factor associated with
severe sepsis patient mortality. Thus serial blood lactate levels is a signi cant predictor of mortality and
should be monitored.

Introduction
Sepsis is de ned as a systemic in ammatory response syndrome (SIRS) secondary to a suspected
infection.1 SIRS may is de ned with the presence of two or more of the criteria, viz., body temperature >
380 C or < 360 C, heart rate > 90 beats/minute, a respiratory rate > 20/minute or partial arterial pressure of
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carbon dioxide (PCO2) < 32 mmHg, white blood count (WBC) > 12,000/mm3 or < 4,000/mm3, or the
presence of > 10% immature neutrophils (band forms).2
Many variables measured in critically ill patients have been used to estimate the severity of the disease,
predict morbidity and mortality, evaluate costs of treatment, and nally, indicate speci c treatment and
monitor the adequacy of treatment and its timing. It is unlikely that one measurement can replace all of
these, but lactate levels may come close in this manuscript's remainder.3
Increased blood lactate levels in severe sepsis and septic shock commonly indicate impaired oxidative
phosphorylation, secondary to decreased oxygen availability to the cells (hypoxic hypoxia), and tissue
hypoperfusion (stagnant hypoxia).4 In the ICU, blood lactate monitoring is widely used as an indirect
marker of tissue hypoxia.5,6 Current guidelines for severe sepsis and septic shock resuscitation
recommend that patients with severe sepsis or septic shock with an initial blood lactate level twice above
the standard limit (4 mmol/l) should be promptly resuscitated.1 Studies had shown that lactate
prognostic potential for mortality and other outcomes are ubiquitous and primarily focus on the early
stage of sepsis management, which can be de ned as the initial 6 hours and is widely referred to as the
‘golden hours.’7 Blood lactate concentration is a parameter commonly used in intensive care units to
assess tissue oxygenation with severe hyperlactatemia during shock is a standard indicator of cellular
hypoxia.8
Therefore, the current study aims to examine whether blood lactate levels are a predictor in real sense for
hospital mortality in patients with sepsis admitted in CCU.

Materials And Methods
This hospital-based observational study was conducted in the Department of Anesthesiology admitted in
the ICU. A total of 50 patients above 18 years were studied after the approval from the Institutional Ethics
Committee of the institute and with due informed consent.
Lactate blood level at regular intervals, i.e., on admission, 24 hours, 72 hours were monitored and
recorded. Data thus collected were presented as frequency, percentage and mean and in ± standard
deviation. The patients were followed up for 28 days and categorised as survivor or non-survivor
depending upon the outcome status. The statistical analysis was done using the Microsoft Excel and
Statistical package for social sciences for windows version 22. The differences in mean blood lactate
levels were tested using t-test. The p-value of less than 0.05 was considered signi cant.

Results
Details of study participants:
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Among the 50 participants, 29 (58%) were male, and 21 (42%) were females. Majority of the patients
(38.0%) belonged to the higher age group of 46-60 years, followed by patients of age group 30-45 years
(30.0%). The mean age (±standard deviation) of the study participants was 45.06 (± 3.26) years, as
shown in Table 1.
Table 1 Details of the study participants
Age group

Frequency

Percentage

< 30 years

8

16.0

30-45 years

15

30.0

46-60 years

19

38.0

> 60 years

8

16.0

Male

29

58.0

Female

21

42.0

Sex

Among the 50 patients included in the study, 23 were survivors, and 27 were non-survivors during 28 days
follow up. The mean (±) age of non-survivors was 44.35 (± 11.64) years, and in survivors, it was 36.60 (±
9.28) years. This reveals that the non-survivors were from the high age group compared to the survivors,
as shown in Table 1.
Distribution of lactate value among survivors and non-survivors:
The mean lactate value ranged from 0.43 mmol/l to 5.69 mmol/l among survivors. Majority of the
survived patients (69%) had a lower lactate value of 0-2mmol/l. While the mean lactate range amongst
the non-survivor was found to be between 1.64 mmol/l to 6.14 mmol/l. Majority of the non-survivors had
a higher lactate value of >2mmol/l, as shown in Table 2.
Table 2 Number of survivors and non-survivors at different lactate range
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Survivor

Non- survivor
Number(n)

Percentage (%)

69.00

13

48.00

4

17.00

8

29.00

>4

3

14.00

6

23.00

Total

23

100.00

27

100.00

Lactate Value

Number

Percentage

(mmol/l)

(n)

(%)

0–2

16

2.1–4

Serial lactate levels among patients at different time intervals:
Table 3 represents the change in patients, both survivors and non-survivors, at different lactate range in
the various time intervals. The gradual decrease in the number of patients with lactate range 0-2 mmol/l
was observed during the 72 hours from 26 patients at the time of admission to 20 patients at 72 hours.
Simultaneously, an elevation in the number of patients with lactate ≥ 2mmol/l was observed with
increasing time. Patients with > 4mmol/l lactate value increased signi cantly from 4 numbers at the time
of admission to 10 numbers at 24 hours and up to 18 numbers at 72 hours. A signi cant (p-value =
0.016) association was observed among the patient’s number, various time intervals, and different lactate
levels.
Table 3 Patients, both survivors and non-survivors, at different lactate range in the different intervals
On admission

At 24 hours

At 72 hours

p-value

0-2

26

22

20

0.016

2.1-4

20

18

12

>4

4

10

18

Lactate value

(mmol/l)

Mean lactate levels at different time intervals among survivors and non-survivors:
The mean lactate value at the time of admission was found signi cantly higher (p-value < 0.001) among
non-survivors as compared to that of survivors (2.5204±1.51498 vs 0.9545±0.45798). Similarly, the mean
lactate values were higher among non-survivors at 24 hours (2.5107±1.63678) and at 72 hours
(2.7904±2.00160) than those of the survivors (1.2461 ± 1.21360 at 24 hours and 1.5496 ± 1.66788 at 72
hours) and the variance was signi cant (p value<0.05), as shown in Table 4.
Table 4 Mean Lactate value among survivors and non-survivors
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Lactate

Admission

24 hours

72 hours

Outcome

Number

Mean±SD

(n)

(mmols/l)

Not Survived

27

2.5204 ± 1.51498

Survived

23

0.9545 ± 0.45798

Not Survived

27

2.5107 ± 1.63678

Survived

23

1.2461 ± 1.21360

Not Survived

27

2.7904 ± 2.00160

Survived

23

1.5496 ± 1.66788

p-value

0.000

0.004

0.023

Discussion
An association of ampli ed blood lactate levels with tissue hypoxia established in the current study
agrees with Krishna U et al.,9 where they found a relationship with over the circulatory failure patients.
An increased lactate level in the patient with sepsis re ects a marker of hypoxia, which agrees with a
review of Krishna U et al., where they had compared the mean lactate values in patients with sepsis
survivor non-survivor lactate value in mg/dl.9
The patient who survived has a lower mean lactate value, which reaches normal in 36 hours. Still, the
non-survivors showed persistent higher mean lactate value in the current study agrees on a review.10
A study conducted by Nguyen HB et al.,11 reported a signi cant relationship (p-value < 0.005) between
survivors and non-survivors with lactate clearance between the two groups agree on the current
outcomes. They concluded that lactate clearance had a signi cant inverse relationship with mortality.
This study matched the results with our research, where we noticed that mean arterial blood lactate range
among that non-survivors were increasing at the given intervals of time. The study performed by Blum A
et al.,12 found that non-survivors groups had signi cantly higher lactate levels than in the survivors'
groups.12 The results of this study was in favour of our research.
In a study conducted by Sanderson M et al.13, the ndings revealed a linear relationship between
increased lactate and increased mortality. This was following our study, where increased arterial blood
lactate was signi cantly linked with high death incidences. Our study had a similar agreement with the
research done by Yong Joo Park et al.,14 where the patient group with more lactate level showed higher
mortality than the group with the lower lactate level.
Our observations were also consistent with results obtained in another similar study conducted by Bou R
et al.15 The said review reported 12% mortality with the lactate level of 2–4 mmol/l and higher mortality
of 40.7% with lactate level > 4 mmol/l. In distinction, another review16 reported insigni cant differences of
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lactate during the initial period between the two groups. However, the decrease in blood lactate levels in
the rst 24 hours was more signi cant in the survivor than in the non-survivor, the results of the study
matched with the results of our research.

Conclusion
The current study showed an increase in the number of patients with higher lactate levels at different
time intervals, particularly in the non-survivors groups. Signi cantly the mean lactate levels were
substantially higher midst non-survivors than survivors throughout the additional time intervals,
indicating a signi cant association between high lactate levels resulting from low lactate clearance in the
course of treatment and patient mortality with septicaemia. Thus, we can conclude that serial blood
lactate levels may be a potential factor in predicting sepsis patients' mortality.
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