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Serum Lactate is Not a Useful Predictor of Injury in Blunt Trauma Patients
TANEISHA WILSON, MD, ScM; GAGANDEEP SINGH, MD; REBECCA MENDELSOHN, MD;  
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Biomarkers can be used as adjuncts to clinical decision 
making in the Emergency Department (ED) (e.g., troponin1 
or D-dimer levels2). Serum lactate levels have been used in 
conjunction with clinical criteria to risk stratify and man-
age patients at risk of sepsis, and there has been an interest 
in establishing a similar role of acidosis (base deficit) and 
lactate levels in trauma care.3,4 Lactate predicts mortality in 
trauma and pre-hospital lactate may be beneficial in deter-
mining triage to trauma centers.5 However, it is unknown 
if lactate may be used as a surrogate marker for injury and 
whether it might be useful as a decision aid in determining 
which patients might benefit from whole body computed 
tomography (WBCT).  

Injury detection in the trauma patient is of paramount 
importance as early detection and intervention decreases 
morbidity and mortality.6 Computed tomography (CT) imag-
ing is one method used to identify the acute injury in blunt 
trauma patients. This modality is not without risk for the 
patient, and these risks include but are not limited to radia-
tion exposure and increased costs.7,8 There have been multi-
ple attempts to enhance this reduction in imaging with the 
development of clinical criteria.9,10 However, there remains 
some controversy surrounding both the development and 
execution of clinical criteria and determining who would 
benefit most from CT imaging based on these criteria.11 
Although some progress has been made in the decrease of 
radiation associated with CT, the risk of adverse effects from 
radiation is still present and is patently greater when using 
whole-body computed tomography (WBCT) than targeted 
imaging.9 We hypothesized that serum lactate elevation, a 
marker of anaerobic glycolysis and tissue hypo-perfusion12 
could be a marker for visceral or bony injury in ED trauma 
patients, and that lack of this elevation is correlated with 
negative WBCT.

We evaluated the sensitivity and specificity of elevated 
blood lactate in predicting patients who will have acute trau-
matic findings on WBCT. We conducted a retrospective elec-
tronic health record (EHR) review of ED visits and trauma 
team activations for blunt trauma during a one-year period 
from January 1, 2016–December 31, 2017. The study was 
conducted at a large, urban, academic Level-1 trauma cen-
ter. Participants were adults who had both a serum lactate 
and WBCT imaging during their initial trauma evaluation 

(n=1035), WBCT and lactate are standard practice at the 
study institution for those with the highest level of trauma 
team activation, “Level A” (e.g., serious mechanism, unsta-
ble vital signs) and lower levels of trauma team activation 
with clinical suspicion for serious injury, “Level B or “C.” 

Data were extracted electronically (e.g., demographics, 
laboratory values, WBCT). WBCT findings were categorized 
based on the presence of any acute intrathoracic, intrabdom-
inal, intracranial injury or fracture based on the radiologist 
final interpretation. We calculated measures of association 
and receiver operating characteristic curve analysis between 
lactate levels and findings on CT.

Table 1 displays demographic and trauma characteris-
tics for those with and without acute findings on WBCT. 
This population comprised 64.3% of those receiving WBCT 
compared to 35.7% of those with lower graded trauma, the 
majority of whom had positive findings on imaging 68.9%. 
Among those patients with a positive finding on WBCT 
mean lactate was 3.0 (SD ± 2.1) compared to a mean lactate 
of 2.5 (SD ± 2.2) among those a negative finding on WBCT 
(p=0.0047).

Although there was a significant difference between mean 
lactate levels in patients with and without positive WBCT 
findings (2.5 (SD ± 2.2) vs. 3.0 (SD ± 2.1)), we failed to iden-
tify a clinically useful cut-off that might indicate the need 
for advanced imaging. While levels >=2.5 were associated 
with the presence of acute injury, this value was neither 
sensitive nor specific in this population (46.3% and 66%, 
respectively (Table 2). Figure 1 displays an ROC curve gen-
erated using the continuous values (0.4–17.1 mEq/L) for the 
lactate levels. The area under the curve (AUC) was 0.594 
(95% CI: 0.55-0.63; Figure 1). Utilizing a higher cutoff (≥4 
mEq/L) improved the specificity (87.6%), but also had poor 
utility as a screening with a sensitivity of 20.0% (+LR of 
1.6, –LR of 0.91). 

It should be noted that these findings may not general-
ize to other settings and populations. Additionally, we did 
not differentiate by severity of injury or injury scores (e.g., 
AIS, ISS). It is also notable that there was a high admission 
rate among patients with negative WBCT, likely indicated 
concomitant medical diagnoses. The presence of an acute 
medical conditions could confound the association between 
elevated lactates and injury findings on CT. 
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Though higher lactate levels are more specific for acute 
finding, the poor sensitivity makes this biomarker a 
weak-screening test for identifying ED trauma patients who 
may need imaging. There is still a need to identify other 
screening tests (e.g., biomarkers, clinical decision aids) to 
reduce unnecessary imaging. Unfortunately, these findings 
suggest that researchers and clinicians will need to look 
beyond lactate levels. 

Table 2. Whole-body computed tomography findings (WBCT) and 

versus dichotomous lactate levels with associated test performance 

characteristics.

WBCT = Whole Body Computed Tomography

 
Lactate + 

(<2.5mEq/L)
Lactate –

(>=2.5mEq/L)
Total 

WBCT+ 362 420 782

WBCT– 86 167 253

Total 448 587 1035

  Sensitivity=46.3 Specificity= 66  

Figure 1. Receiver operating characteristic (ROC) curve of continuous 

values of lactate levels among patients with negative and positive 

whole-body computed tomography. 

Table 1. Demographic characteristics of among those patients with 

negative and positive whole-body imaging.

WBCT = Whole Body Computed Tomography 
SD = standard deviation 
MVC = motor vehicle collision 
Trauma level: A = most severe criteria of injury, B = moderate, C = least severe

Negative WBCT Positive WBCT P value 

Age, m (± SD) 53.4 (21.4) 53.5 (22.0) 0.9009

Gender, n (%) 0.086

   Male 161 (63.6) 543 (69.4)  
    Female 92 (36.4) 239 (30.6)

Race, n (%) 0.806

   White 200 (79.1) 607 (78.3)  
    Non-white 53 (21.0) 168 (21.9)

Language, n (%)     0.622

   English 223 (88.1) 698 (89.3)  

   Other 30 (11.9) 84 (10.7)  

Trauma Level 0.0001

   Level A 129 (54.6) 487 (65.8)
 
 
 

   Level B 26 (11.0) 98 (13.2)

   Level C 81 (34.3) 155 (21.0)

Trauma Type 0.001

   MVC 61 (24.2) 285 (36.5)
 
 
 
 

   Fall 142 (56.4) 345 (44.1)

   Assault 7 (2.8) 36 (4.6)

   Other 42 (16.7) 116 (14.8)

Disposition, n (%) 0.0001

   Admitted 88 (35.3) 54 (6.9)  
    Discharged 161 (64.7) 725 (93.1)

Lactate (mEq/L),  
   m (± SD)

2.5 (2.2) 3.0 (2.1) 0.0047
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