
Matthew Martin del Campo 
January 29th 2007 
 
P:  In patients presenting to the ED with sepsis 
I:  Does serial serum lactate levels 
C:  Compared to no or only one serum lactate level  
O:  Improve or predict mortality 
 
Three part question 
In [patients with sepsis] is [serial serum lactate levels] a [predictor of mortality]? 
 
Clinical scenario 
55 y/o male presents to the ED from a nursing home with AMS, hypotension, and fever.  
Is multiple serum lactate levels a better predictor of mortality? 
 
Search Strategy 
Medline/pubmed with limits English/humans.  Search terms “lactate clearance” and 
“sepsis” 
 
Author,  
Date and 
Country 

Patient 
Group 

Study Type Outcomes Key Results Study 
Weakness 

Bakker, 
J. et al 
1996 
Belgium 

87 patients 
with septic 
shock 

Prospective 
observational  

Lactate level, 
Lactime 
(hours during 
which lactate 
< 2.0mmol/L) 

54 patients 
died (13 
<24hrs). 
Survivors 
had 
significant 
decrease in 
lactate in 
first 24hrs 
and shorter 
lactime. 
No 
difference in 
initial lactate 
level. 

Small 
patient size. 
Only shock 
patients. 
13 patients 
who died  
<24hrs 
removed 
from data 
 

Levraut, 
J. et al 
2003 
France 

56 patients 
with severe 
sepsis and 
lactate 
<3.0mmol/L 

Prospective 
observational 
Lactate 
infusion 
given at 
1mmol/kg 

Lactate 
clearance 

Lactate 
clearance 
lower in 
patients that 
died. 
No dfference 
in initial 
lactate level. 

Small 
patient size.  
Patients 
enrolled on 
day 2-5. 
Mostly 
male 
patients 
Low lactate 



Gogos, 
C.  et al 
2003 
Greece 

139 
consecutive 
severe septic 
patients 

Prospective 
observational 

Serial lactate 
levels 

38 patients 
died. (18/29 
with shock 
died.)   
Significant 
difference in 
lactate level 
day 7 
 

Study 
looking at 
prognostic 
markers. 
 

Nguyen, 
H. et al 
2004 
USA 

111 severe 
septic 
patients 

Prospective 
observational 

Lactate 
clearance 
[(Lactate I -
6hr)/Lactate 
I] x 100  

48 patients 
died. 
Clearance 
38.1(S) vs 
12(D)  
11% 
decrease 
mortality 
with 10% 
increase in 
clearance.  

High level 
of acuity.  
ICU 
admission 
double 
national 
avg.  

 
 
Comments 

1. Traditional end points (vital signs/urine output) underestimate severity of tissue 
hypoxia and are poor markers for resuscitation. 

2. Global tissue hypoxia and sepsis, leads to MODS 
3. Global tissue hypoxia and other factors (increase Na/K ATP activity in muscle, 

liver disease, lactate clearance) increase lactate levels. 
4. Lactate levels assist in predicting mortality.  
5. Serial lactate levels offer more information on patients lactate clearance and may 

aid in ED management. 
 
Clinical Bottom Line 
Studies show a correlation between high lactate clearance and better survival.  Multiple 
serum lactate levels compared to a single lactate level are better at predicting mortality.  
However, it is unclear if high lactate clearance is due to aggressive resuscitation or some 
other variable.  Also, more studies need to be done to evaluate what changes in 
resuscitation/management can be done if a patient is noted to have low lactate clearance. 
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