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ABSTRACT 
 
Introduction: Serum Lactate is recognized as a potentially useful prognostic marker to risk stratify patients with 
severe sepsis and elevated serum lactate is found to be strongly associated with morbidity and mortality in various 
populations with sepsis. The aim of our study was to determine correlation between serum lactate level in Indian 
elderly presenting with sepsis with the stage of sepsis and ultimate outcome. 

Method: In a single centre prospective, observational study done in geriatric ward of tertiary care centre,200 elderly 
patients (age>60 yrs) with sepsis were included .The primary outcome was 14 days in hospital mortality. Risk factor 
variable was venous serum lactate (mg/dl) at presentation. 

Result: Mortality at 14 days in elderly patients with sepsis was 20%. Mean serum lactate(mg/dl) in survivor group 
was 30.16±19.48 while 61.52±31.52 in non survivor group (p value <0.001).The mean serum lactate level(mg/dl) in 
survivor and non survivors was 24.83±13.71 and 33.58±15.11 in sepsis, 50.56±22.47 and 75.22±11.41 in severe 
sepsis, 70.75±19.32 and 86.82±11.6 in Multiple organ dysfunction syndrome while 83.50±31.68 and 104.88±14.14 
in septic shock group. 

Conclusion: We conclude that initial high serum lactate level was associated with increased mortality independent 
of etiology of sepsis, it also correlate well with severity of sepsis and serum lactate level were high in those with 
septic shock and diabetic group. 

Keywords: diabetes, Indian, elderly, lactate, sepsis. 

 

 

INTRODUCTION 

Sepsis is a major cause of mortality and morbidity in the 
elderly.It is defined as the clinical syndrome with the 
presence of both infection and systemic inflammatory 
response(1). 

Serum Lactate is recognized as a potentially useful 
prognostic marker to risk stratify patients with severe 
sepsis and elevated serum lactate is found to be strongly 
associated with morbidity and mortality in various 
populations with sepsis(2,3,4,5,6).The aim of our study was 
to determine correlation between serum lactate level in 
Indian elderly with sepsis at presentation with the stage 
of sepsis and ultimate outcome. 

 

MATERIAL AND METHODS 

The study took place at the Geriatric Division in the 
Department of General Medicine, Sir Sunder Lal 
Hospital, BHU, Varanasi,with the collaboration of 
Microbiology Department, IMS-BHU,Varanasi, 
between July 2011 and June 2012. The study included 
200 consecutive elderly patients (≥60 years of age) with 
clinically suspected sepsis. Sepsis definition was based 

on the presence of infection and 2 or more of the SIRS 
criteria(1). 

The primary outcome was the hospital mortality at 14 
days. Risk factor variable was venous serum lactate 
(mg/dl) at presentation which was measured by 
Enzymatic UV test method as per standard protocol. In 
addition, routine biochemical and hematological tests, 
blood and other site cultures were done as per standard 
protocol, while several diagnostic procedures (chest x-
rays, ultrasound etc) were performed to identify the 
source of infection. All patients were treated with an 
empirical antibiotic regimen based on protocols 
supervised by the treating consultants. The study 
protocol was approved by the Hospital Ethics 
Committee and written consent was obtained either 
from the patients or from care givers if patients were 
not in a state to give consent.  

Statistical Analysis:Chi- Square test was used to test 
the significant association between the variables. Z test 
was applied to test the significant difference between 
the proportions. R value was used to see for the 
correlation between the two variables. P value was 
calculated to test the level of significance. P value <.05 
was taken as significant. 
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RESULTS 

The mean age of the study population was 67.62±6.69 
years with maximum number of patients (66%) were in 
60-69 age group. There were more males (57.5%) than 
females (42.5%) and the M:F ratio was 1.35.The in-
hospital mortality of the study population at 14 days 
was 20%.The Outcome of sepsis in relation to stage of 
sepsis was statistically significant (p=0.032). The highest 
mortality was found in Multiple organ dysfunction 
syndrome and Septic shock group, as more than half of 

patients expired in both groups. The level of mean 
serum Lactate (mg/dl) in non survivor group was 
61.52±31.52 and 30.16±19.48 in the survivor group. 
Significant correlation was found between the outcome 
of sepsis and Serum Lactate with a p value < 
.001.(detailed results are given in table1,2,3)  

Table 1 shows the level of mean serum Lactate (mg/dl) 
in non survivor and survivor groups in different stages 
of sepsis. Significant correlation was found between the 
outcome of sepsis and serum Lactate level in all stages 
of sepsis, with a p value < .05 in each of them. 

 

Table 1.Mean serum lactate (mg/dl) in different stages of sepsis in survivor and non survivor groups in 
study population (n=200). 

Group Survivor (n=160) Non survivor (n=40) p-value
Number Serum lactate Numbers Serum lactate 

Sepsis (n=151) 132 24.83±13.71 19 33.58±15.11 0.011
Severe sepsis (n=24) 18 50.56±22.47 6 75.22±11.41 0.018
MODS (n=19) 8 70.75±19.32 11 86.82±11.6 0.036
Septic shock (n=6) 2 83.50±31.68 4 104.88±14.14 0.046
 

Table 2: Mean serum Lactate level (mg/dl) in diabetic and non diabetic patients in non survivor and 
survivor groups 

Outcome of 
sepsis 

Survivor (n=52) Non survivor (n=148) P value
Number Serum lactate Number Serum lactate 

Improved 
(n=16) 

37 44.03±20.13 123 27.12±17.23 .001

Expired (n=40) 15 83.93±20.22 25 56.23±28.34 .002
 

Table 3: Mean serum Lactate level (mg/dl) in different stages of sepsis in both survivor and non survivor 
groups in diabetic subgroup (n=52). 

Group Survivor (n=37) Non survivor (n=15) p-value
Number Serum lactate Number Serum lactate  

Sepsis (n=35) 30 37.57±14.63 5 60.40±10.28 .002
Severe sepsis (n=9) 5 66.60±17.82 4 92.75±7.63 .030
MODS(n=6) 2 84.50±4.950 4 93.50±15.000 .476
Septic shock (n=2) 0 0.00±0.00 2 106.00±5.65 - 
 
Table 2 shows that mean serum Lactate level (mg/dl) 
was higher in diabetic patients in both survivor and non 
survivor groups as compared to non diabetic patients, 
showing a significant correlation with a P value < .05 in 
each of them. 

Table 3 shows the level of mean serum lactate in non 
survivor and survivor groups in different stages of 
sepsis in diabetic patients. Significant correlation was 
found between the outcome of sepsis and mean Lactate 
level in the stage of sepsis and severe sepsis, with a p 
value < .05. No significant correlation was found in 
Muliple organ dysfunction syndrome group. This may 
be due to sample size being low in this group. 

 

DISCUSSION 

The present study was conducted to evaluate the role of 
serum lactate as a prognostic marker in Indian elderly 

presenting with sepsis.The elderly patients with 
suspected septicemia were the study subjects in this 
study.  

In our study, the mean serum lactate level was 30.16 ± 
21.56 mg/dl in survivor and 61.52 ± 31.52 mg/dl in 
non survivor group. There was a significant correlation 
found between the outcome of sepsis and mean lactate 
level in Indian elderly with a R value =.469 and p value 
<.001. Similar to our study, Shapiro et al;2005 (7) with 
1278 patients demonstrated that increasing lactate levels 
were associated with increased mortality in the patients 
presenting with sepsis. Similarly, Nguyen et al;2004(8) 
examined a cohort of 111 Emergency department and 
Intensive Care Unit patients with severe sepsis and 
septic shock and they concluded that lactate clearance 
had a inverse relationship with mortality - the higher the 
lactate clearance, the lower the mortality. In fact, 
mortality was reduced approximately 11% for each 10% 
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increase in lactate clearance. These findings suggest an 
important role for serial sampling and lactate clearance 
as a prognostic indicator of sepsis (9,10). Mikkelsen et 
al;2009 (11) concluded that Initial serum lactate level was 
associated with mortality independent of clinically 
apparent organ dysfunction and shock in patients 
admitted to the Emergency department with severe 
sepsis. They concluded that elevated serum lactate level 
was independently associated with mortality. 

In diabetic subgroup (n=52), the mean serum Lactate 
level (mg/dl) in survivor group was 44.03 ± 20.12 and 
83.93 ± 20.22 in non survivor group, which was found 
to be higher as compared to non diabetic group(n=148). 
There was a significant rise of 62.9% and 48.2% in 
mean serum Lactate level in diabetic patients as 
compared to non diabetic in both survivor and non 
survivor groups respectively, which was statistically 
significant with P value < .05. From these observations, 
it was clear that serum Lactate had a positive correlation 
with outcome of sepsis and it was also evident in 
diabetic patients.There are many studies and proposed 
mechanisms (12,13,14,15) for the increased serum lactate 
level in diabetic patients as compared to non diabetics, 
but there is no study or literature regarding the 
significance of serum lactate as a prognostic markers of 
sepsis in diabetic elderly presenting with sepsis. Though 
serum lactate was higher in diabetic group as compared 
to non diabetic group in all stages of sepsis, it retains its 
value as a prognostic marker of sepsis; correlated 
significantly with outcome of sepsis in both sepsis and 
severe sepsis stage in our study. The trend was positive 
in multiple organ dysfunction syndrome stage but 
statistically insignificant, this may be due to very small 
number of patients in this group. We conclude that 
initial high serum lactate level was associated with 
increased mortality independent of etiology of sepsis, it 
also correlate significantly with the severity of sepsis. In 
diabetic elderly with sepsis,though serum lactate was 
higher than nondiabetic group but its significance as 
prognostic marker was maintained in both sepsis and 
severe sepsis stage.  
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