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Introduction
Many variables measured in critically ill patients have 
been used to estimate severity of disease, prognosticate 
morbidity and mortality, evaluate costs of treatment, 
and finally indicate specific 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. [1] Septic shock is often associated 
with macrocirculatory dysfunction causing arterial 
hypotension, as well as microcirculatory dysfunction, and 
decreased oxygen and nutrient extraction by peripheral 
tissues. Lactic acid levels have become a useful marker for 
tissue hypoperfusion and may also serve as an endpoint 
for resuscitation in patients with sepsis and septic shock. 
[2,3]. Lactate is produced by most tissues in the human 
body, with the highest level of production found in 
muscle. [4] Under normal conditions, lactate is rapidly 
cleared by the liver with a small amount of additional 
clearance by the kidneys. [5] In aerobic conditions, 
pyruvate is produced via glycolysis and then enters the 
Krebs cycle, largely bypassing the production of lactate. 

Under anaerobic conditions, lactate is an end product of 
glycolysis and feeds into the Cori cycle as a substrate for 
gluconeogenesis (Figure I)

To evaluate the use of lactate measurement in ICU services 
for earlier detection of occult shock.

To evaluate the use of lactate measurement in ICU services 
for earlier start of goal-directed therapy in order to, 
ultimately, influence patient outcome.

To evaluate the use of Lactate levels as a prognostic 
implication in ICU patients.

To evaluate the use of lactate measurement as a factor for 
predicting mortality in ICU patients. 

To evaluate the cost and cost effectiveness of lactate 
measurement in ICU patients. 

Materials and Methods
This prospective observational study was conducted in the 
department of anesthesia and intensive care medicine of 
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ABSTRACT
Background: The period course of blood lactate levels could be supportive to evaluate a patient’s response to therapy. Serial blood lactate 
levels in different groups of acutely ill patients.

Methods: A total of 200 patients admitted to ICU with critical illness were randomly selected for the study group, Relevant demographic 
information, clinical history, clinical and laboratory parameters including diagnosis and length of ICU stay were recorded from each patient. 
The first sample was taken on admission the other samples was taken on 2nd, 3rd and 4th day of admission. Serial arterial sample lactate 
measurement was done from the patients to note the initial level, time of maximal level and level at time to normal.

Result: In the study population 27.5% belonged to the age group of 40-49 years followed by 24% in the age group 50-59 and 20.5% in 60-
69 yrs. 57% patients were males and 43% were females. 20.5% patients expired 34.5% patients had hyperlactatemia during ICU stay out of 
which 31.9% patients expired. 

Conclusion: Elevated lactate is encountered in a multitude of clinical presentations. Hyperlactatemia is associated with an in-hospital 
mortality in a heterogeneous ICU population. Patients with elevated lactate levels predicted in hospital mortality and also normalization 
of lactate within 6 hours is associated with lower mortality. The observation of a better outcome associated with decreasing blood lactate 
concentrations was consistent throughout the clinical study. Lactate level is an easily measured laboratory parameter which can provide useful 
information for the bedside clinician when incorporated into the apt clinical milieu.
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Government Medical College Srinagar for a period of 1 
year after proper ethical consultation and registration with 
the Institutions’ Ethical Clearance Committee. Critically ill 
patients admitted to ICU of all ages and sex were included 
in the study. Postoperative patients admitted to ICU for 
monitoring were excluded.

Methodology
A total of 200 patients admitted to ICU with critical illness 
were randomly selected for the study group, Relevant 
demographic information, clinical history, reason for ICU 
admission, clinical and laboratory parameters including 
diagnosis and length of ICU stay were recorded from each 
patient. The first sample was taken on admission the other 
samples was taken on 2nd, 3rd and 4th day of admission. 
Serial arterial sample lactate measurement was done from 
the patients to note the initial level, time of maximal 
level and level at time to normal. We noted the Apache 
score along with and made a comparative evaluation. 
Lactate measurement was done from arterial sample using 
GEM Premier 3000 instrument with reference values 2-3 
mmols/dl. Statistical analysis of the data obtained was 
done on the SPSS software. Data was presented as mean 
+ SD or median range. P-value of <0.05 was considered 
statistically significant.

Result
In the study population maximum number of patients i.e. 55 
(27.5%) belonged to the age group of 40-49 years followed 

by 48(24%) in the age group 50-59 and 41(20.5%) in 60-69 
yrs. Minimum number of patients i.e. only 7(3.5%) were 
above the age of 70 years. Out of which 114 (57%) patients 
were males and 86 (43%) were females with a male: female 
ratio of 1.3:1. In our study 41(20.5%) patients expired and 
159(79.5%) patients survived. In our study 69(34.5%) 
patients had hyperlactatemia during ICU stay out of 
which 22 (31.9%) patients expired and 47(68.1%) patients 
survived. 131 (65.5%) patients didn’t have hyperlactatemia 
during ICU stay out of which 19(14.5%) patients expired 
and 112(85.5%) patients survived (Table I)

As far as association of lactate normalization time 
with outcome in studied patients is concerned out of 
28 (46.5%) patients who had normalization time of ≤ 6 
Hours 5 (17.9%) expired and 23 (82.1%) survived. And 
out of 41 (63.5%) patients who had normalization time 
of > 6 Hours 17(41.5%) patients expired and 24(58.5%) 
survived. (Table II) 

In Our study mean age of survivors was 48.3 years and 
mean age of non-survivors was 51.7 years. Mean APACHE 
Score in survivors and non-survivors was 14.75 and 23.73 
respectively. The Length of stay in ICU (Days) in survivors 
was 2.6 and in non-survivors was 3.4, Lactate level at 
admission in survivors was 2.31 mmols/dl and in non-
survivors was 3.53 mmols/dl and maximum lactate level in 
survivors and non-survivors was 2.57 mmols/dl and 3.95 
mmols/dl respectively (Table III).

Table I: Showing association of hyperlactatemia during ICU stay with outcome in studied patients.

Outcome
Hyperlactatemia During ICU Stay No Hyperlactatemia During ICU Stay

P-value
No. %age No. %age

Expired 22 31.9 19 14.5
0.004*Survived 47 68.1 112 85.5

Total 69 100 131 100

Table II: Showing association of lactate normalization time with outcome in studied patients.

Outcome 
≤ 6 Hours > 6 Hours

P-value
No. %age No. %age

Expired 5 17.9 17 41.5
0.039*Survived 23 82.1 24 58.5

Total 28 100 41 100

Table III: Comparison on the basis of Age, APACHE Score, LOS in ICU and Lactate levels among Survivors and Non-survivors.

Characteristic
Survivors (n=159) Non-survivors (n=41)

P-value
Mean SD Range Mean SD Range

Age 48.3 12.01 20-72 51.7 13.36 20-77 0.112#

APACHE Score 14.75 3.82 9-21 23.73 3.93 16-30 <0.001*
LOS ICU (Days) 2.6 1.14 1-5 3.4 1.91 1-8 0.0004*
Lactate at Adm. (mmol/L) 2.31 0.28 1.6-3.0 3.53 0.74 2.5-5.5 <0.001*
Max Lactate (mmol/L) 2.57 0.30 2.0-3.4 3.95 0.79 2.9-6.2 <0.001*
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Fig. 1: CORI’S CYCLE.

Discussion
Risk prediction is an imperative in intensive care settings. 
The APACHE II score is used as a severity score during 
the first 24 hours of ICU admission, whereas the SOFA 
score was developed to evaluate morbidity during ICU 
stay. Though several clinical and laboratory parameters 
have been evaluated for the prediction of mortality, easily 
measurable prognostic biomarker (s) are wanted during 
ICU stay. In the present study maximum number of patients 
i.e. 55 belonged to the age group of 40-49 years followed 
by 48 in the age group 50-59 and 41 in 60-69 yrs. Minimum 
number of patients i.e. 7 were above 70 years age in which 
no one survived, the significant independent variable was 
old age. Old age could predict a worse outcome according 
to our study which is in concordance with the studies 
conducted by Arnon Blum et al [6]. 

In the present study 34.5% patients had hyperlactatemia 
during ICU stay out of which 31.9% patients expired. Our 
study is in complete agreement with the studies conducted 
by Khosravani H et al [7] who concluded Among a cohort 
of 9107 first admissions with ICU stay of at least one day, 
both hyperlactatemia at presentation (712/3634 (20%) 
vs. 289/5473 (5%); P < 0.001) and its later development 
(101/379 (27%) vs. 188/5094 (4%); P < 0.001) were 
associated with significantly increased case fatality rates as 
compared with patients without elevated lactate.

In our study mortality rates increased as lactate increased: 
Lactate level at admission in survivors was 2.31 mmols/

dl and in non-survivors was 3.53 mmols/dl, there was a 
significant correlation found between the outcome of sepsis 
and mean lactate level with a p value < 0.001. Similar to 
our study, Shapiro et al [8] with 1278 patients demonstrated 
that increasing lactate levels were associated with increased 
mortality in the patients presenting with sepsis. Sustained 
high lactate levels in ICU patients demonstrated by serial 
measurements have shown to be predictive of in hospital 
mortality [9-11] Nichol AD et al in their study concluded 
that In critically ill patients, relative hyperlactataemia is 
independently associated with increased hospital mortality. 
Blood lactate concentrations > 0.75 mmol.L-1 can be used 
by clinicians to identify patients at higher risk of death.[12] 

As far as association of lactate normalization time with 
outcome in studied patients is concerned out of 28 (46.5%) 
patients who had normalization time of ≤ 6 Hours, 5 
(17.9%) expired and 23 (82.1%) survived. And out of 41 
(63.5%) patients who had normalization time of > 6 Hours 
17(41.5%) patients expired and 24(58.5%) survived. 

Nguyen HB et al [9] observed Multivariate logistic 
regression analysis of statistically significant univariate 
variables showed lactate clearance to have a significant 
inverse relationship with mortality (p =.04). There was 
an approximately 11% decrease likelihood of mortality 
for each 10% increase in lactate clearance. Haas SA et al 
[13] made an observation that severe hyperlactatemia (>10 
mmol/L) is associated with extremely high ICU mortality 
especially when there is no marked lactate clearance 



Original Article A-4

http://www.aamsjournal.com

within 12 h. The use of normalized lactate clearance has 
been associated with improved outcomes in several critical 
illness settings, including both trauma patients [14,15] 
and patients with circulatory arrest. [16-18] Bhat SR et al 
[19] observed that patients who do not clear their lactate 
in the ED have significantly higher mortality than those 
with decreasing lactate levels. TC Jansen et al [20] showed 
that lactate clearance was non-inferior to central venous 
oxygen saturation (scvO2) as a goal of early resuscitation 
in patients with severe sepsis or septic shock who presented 
to the E In this study, two predictive scoring systems have 
been evaluated in the surgical/medical ICUs. The mean 
APACHE scores were significantly higher in non-survivors 
when compared to survivors (p<0.001). APACHE II 
score on admission is a standard predictor of mortality in 
critically ill patients, including septic patients. [21] In our 
study, the difference of mean APACHE II scores between 
the survivors and non-survivors was significant and was 
identified as an independent predictor of mortality in 
severe sepsis. The findings of our study are in agreement 
with several studies that higher APACHE II scores were 
significantly associated with higher mortality rate or poor 
prognosis. [ 22, 23, 24] 

Lactate as a biomarker of disease severity has a number of 
advantages. First, it can be withdrawn from both peripheral 
venous or arterial blood, making it possible to obtain 
lactate levels and to risk-stratify patients early, even in the 
emergency department. No significant differences exist 
between central venous, peripheral venous or arterial lactate 
levels. (25) Second, a number of point-of-care testing 
(POCT) machines enable speedy, bedside estimation of 
lactate levels. There seem to be no significant differences 
between POCT and laboratory lactate results. (26) POCT 
lactate determination makes sense, especially when goal-
directed therapy principles are to be observed. (27) Third, 
apart from recognition of critically ill patients, lactate 
tracking can be used as a tool to evaluate the efficacy of 
treatment not only in sepsis, but in variety of settings. (26) 
Lastly, the information that raised lactate levels provide, 
is easily combined into treatment strategies, no additional 
calculations are needed.

Conclusion
We concluded that raised lactate is encountered in a 
multitude of clinical presentations and hyperlactatemia is 
associated with an in-hospital mortality in a heterogeneous 
ICU population. Patients with elevated lactate levels 
predicted in hospital mortality and also normalization of 
lactate within 6 hours is associated with lower mortality. 
Lactate level is an easily measured laboratory parameter 
which can provide useful information for the bedside 

clinician when incorporated into the apt clinical milieu. 
Hence blood lactate levels in critically ill patients 
admitted in ICU seems to be a well-established predictor 
of prognosis. 
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