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Trauma is a leading global health issue, responsible for 
approximately 5 million deaths annually and a signi�cant 
cause of disability-adjusted life years, particularly in low- 
and middle-income countries such as Colombia [1-3]. 
Young, economically active men are disproportionately 
affected, which highlights the socioeconomic burden of 
trauma [3]. The metabolic response to trauma often 
results in hypoxia and anaerobic metabolism, with lactate 
production as a key consequence. Lactate, produced from 
pyruvate via lactate dehydrogenase, is elevated in patients 
experiencing shock and serves as a critical marker of 
oxygen supply-demand imbalance [4, 5]. Elevated serum 
lactate levels are well-established predictors of mortality 
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in trauma patients and have been shown to correlate with 
injury severity and the need for resuscitative interventions 
such as blood product administration [6, 7]. When 
considered alongside vital signs like blood pressure, 
lactate levels provide valuable prognostic information 
about injury severity and patient outcomes [7-9]. Research 
has shown that patients with lactate levels exceeding 4 
mmol/L face signi�cantly higher mortality risks, 
emphasizing the importance of early lactate measurement 
in trauma settings [7-11]. Additionally, lactate clearance is a 
useful parameter for evaluating the effectiveness of 
resuscitation efforts and predicting early mortality in 
trauma patients [8].  Similar ly,  the shock index 
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(SI)—calculated as the ratio of heart rate to systolic blood 
pressure serves as an important predictor of trauma-
related mortality. The SI is a rapid, non-invasive tool that 
aids in assessing trauma severity and detecting early 
hemorrhagic shock, providing critical guidance in 
prehospital and emergency care settings [12, 13]. Despite 
early recognition and treatment efforts, morbidity and 
mortality associated with shock remain high, often due to 
delayed diagnosis and treatment. Rapid identi�cation of 
mortality predictors like serum lactate and SI can facilitate 
early intervention, improving patient outcomes and 
reducing irreversible damage caused by hypoperfusion 
[14-16]. However, the comparative effectiveness of these 
predictors remains unclear, highlighting a gap in the 
current literature. 
This study aimed to �ll this gap by analyzing the correlation 
between serum arterial lactate levels at admission, 12-hour 
lactate clearance, and polytrauma mortality, in conjunction 
with the shock index. 

M E T H O D S

variables as frequencies and percentages, which were 
2xanalyzed using the  test. Continuous variables were 

examined for normal distribution. Symmetric data were 
analyzed using the Student's t-test and reported as mean 
with standard deviation (SD). Whereas, the non-symmetric 
data were assessed using the Kruskal-Wallis test and 
presented as median with interquartile range (IQR). 
Univariate analysis tested the association between patient 
demographics, injury severity, glucose, lactate metrics, 
a n d  m o r t a l i t y.  S p e a r m a n  c o r r e l a t i o n  a ss e ss e d 
relationships between glucose and lactate metrics. Chi-
square goodness of �t was used for model �tting. 
Multivariable logistic regression models evaluated the 
association between these metrics and adjusted mortality 
risk, considering confounders like age, ISS, and admission 
shock index. Lactate metrics were scaled and tested in 
separate models with confounders. All statistical analyses 
were performed using Stata version 16.0 (StataCorp, 
College Station, TX). P value <0.05 was considered as 
statistically signi�cant while P value < 0.001 was regarded 
as highly statistically signi�cant. A cohort study was conducted at one Tertiary Care Hospital 

from August 2022 to July 2023. Approval for the project 
was obtained from the institutional review board (IRB) (F.2-
81/2022-GENL/205/JPMC). Informed written consent was 
taken from each participant/guardian. The study included 
500 adult patients, chosen via consecutive sampling, aged 
18 to 85 years who had sustained a blunt injury, had an injury 
severity score (ISS) of 15 or higher, were hospitalized, and 
survived for at least 24 hours. Sample size were computed 
via open-epi sample size calculator with 4% margin of error 
and 95% con�dence interval with expected frequency of 
poly trauma as 29.57% having hypovolemic shock [17]. 
Baseline characteristics, including patient demographics 
(age, ethnicity, gender, smoking status, presence of 
hypertension), trauma mechanism, and vital signs, were 
recorded. The shock index was computed by dividing the 
patient's heart rate by systolic blood pressure (mmHg) [14]. 
Serum lactate (mmol/L) levels were measured using blood 
gas analysis (BGA) from arterial blood samples collected 
upon at admission and 24 hours post-admission.
The following lactate metrics were calculated:
• Lac : First lactate at admissionadm

• Lac : Mean lactate over the �rst 24 hours24hMean

• Lac : Time-weighted lactate over 24 hours24hTW

Time-weighted measurements reduce surveillance bias by 
accounting for irregular sampling intervals. The steps 
included measuring the time between data points, 
averaging the values, multiplying the average by the time 
interval, summing these products, and dividing by the total 
elapsed time. The main endpoint was death during the 
hospital stay. Patients who were released within 24 hours 
were not included in the analysis. Descriptive statistics 
characterized the study population, presenting categorical 

Table 1:Overview of the Study Population

Mortality was associated with increasing age (47.05, SD: 

18.18 vs 27.62, SD: 13.03, p<0.001), increasing severity score 

of the injury (24, IQR 20-30 vs 19, IQR 16-24, p=0.02), and 

admission shock index (0.71, SD: 0.24 vs 0.84, SD 0.39) 

among other parameters (Table 2). 
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R E S U L T S

The cohort consisted of 500 patients. The study population 
was predominantly male (367, 73.40%) with a median age of 
34 years (IQR: 18-60). The largest ethnic group belonged to 
the Muhajir community (219, 43.80%) and 34 patients (6.4%) 
died in the course of treatment. In-hospital mortality was 
observed at an average of 8.23 days (SD: 7.62) 

Age (Years) (IQR)

Parameters (n=500) Values n (%) / Mean ± SD

34 (18-60)

Male (Sex) 367 (73.40)

Muhajir Ethnicity 219 (43.80)

ISS (IQR) 20 (16-30)

Smoking 291 (58-20)

Hypertension 211 (42.20)
2BMI, kg/m  (IQR) 23.9 (18.2-31.1)

SBP, mmHg 104.25 ± 25.81

HR, bpm 129.48 ± 28.13

Table 2: Analysis of the Study Population by Mortality Status: 

Deceased vs. Survived
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Age (Years)

Variable n (%) 
/ Mean ± SD

Alive
(n=466)

Dead
(n=34)

p-
Value

ISS (IQR)

Muhajir Ethnicity

27.62 ± 13.03

19 (16-24)

204 (43.77)

47.05 ± 18.18

24 (20-30)

15 (44.11)

<0.001

0.02

0.12

Male (Sex) 332 (71.24) 5 (14.70) <0.001



Multivariate logistic regression analysis was used for the analysis 

of multiple independent variables on mortality

This study highlights the importance of early serum lactate 
measurement in trauma patients, demonstrating its strong 
association with increased mortality. Elevated lactate 
levels are a critical biomarker for assessing trauma severity 
and guiding resuscitation. While Shock Index is also related 
to mortality, its signi�cance diminishes after adjusting for 
lactate levels, highlighting lactate as a more reliable 
indicator of trauma severity. Tracking lactate over time 
offers valuable insights into the effectiveness of 
resuscitation and patient prognosis. Evidence from prior 
studies indicates that elevated lactate levels are linked to 
greater injury severity, increased rates of multiple organ 
failure (MOF) [18], and higher mortality rates [19]. Our 
�ndings are consistent with this literature, reinforcing the 
role of lactate as a key prognostic tool in trauma care. 
Furthermore, trauma is a leading cause of mortality and 
disability globally, particularly in individuals under 50 years 
old. Lactate, which re�ects anaerobic metabolism and 
tissue hypoperfusion, emerges as a critical marker even in 
vitally stable trauma patients [20], aiding in early risk 
strati�cation and resuscitation guidance. Clinically, these 
�ndings suggest that lactate should be routinely measured 
and monitored in trauma settings, as its levels can guide 
interventions aimed at improving tissue perfusion and 
oxygenation. The dynamic monitoring of lactate over time, 
rather than relying on a single measurement, provides 
more comprehensive insights into resuscitation progress 
and patient outcomes. Our data indicate that mean 24-hour 
lactate may be a better predictor of mortality than the 
admission lactate level  alone, underscoring the 
importance of ongoing lactate tracking in clinical decision-
making. In addition to lactate, there is evidence that trauma 
patients with elevated glucose levels also tend to have 
higher morbidity and mortality [21]. This association 
between hyperglycemia and worse outcomes mirrors that 
of lactate, further emphasizing the need to monitor 
metabolic derangements in trauma patients. The 
strengths of this study include its prospective longitudinal 
design, which allows for real-time data collection, a 
relatively large sample size, and the use of time-weighted 
measurements to minimize bias. However, several 
limitations should be considered. The single-center design 
restricts the generalizability of the �ndings to broader 
populations of critically ill patients. Furthermore, the 
exclusion of diabetic patients limits the application of the 

D I S C U S S I O N

results to nondiabetic trauma populations. We also 
focused on the �rst 24 hours of admission, potentially 
missing delayed complications. Additionally, we could not 
assess the impact of resuscitation techniques, such as 
intravenous �uids or blood products, on patient outcomes.

C O N C L U S I O N S

Higher serum lactate levels and shock index are strong 

predictors of mortality in polytrauma patients. Greater age 

and injury severity also contribute to poorer outcomes. 

Obtaining early serum lactate levels in trauma patients 

offers a valuable tool for early risk strati�cation, guiding 

prehospital care, and improving clinical outcomes. As more 

evidence emerges, integrating this biomarker into 

standard prehospital protocols could revolutionize trauma 

care, providing vital information to make informed 

decisions and enhance patient survival rates.
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