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Predictors of sepsis in trauma
patients: a National Trauma Data
Bank analysis

Ralphe Bou Chebl, Joudie Sahar Alwan, Mounay Bakkar,
Saadeddine Haidar, Rana Bachir, Mazen El Sayed and
Gilbert Abou Dagher*

Department of Emergency Medicine, American University of Beirut Medical Center, Beirut, Lebanon

Background: Trauma remains a global health issue being one of the leading
causes of death worldwide. Sepsis and infections are common complications
contributing to mortality, emphasizing the need to understand factors leading
to such complications following trauma.

Aim: This study aimed to identify risk factors associated with post-trauma sepsis
using data from the National Trauma Data Bank (NTDB).

Methods: Using the 2017 National Trauma Data Bank (NTDB), this is a
retrospective case—control study that looked at pre-hospital and in-hospital
patient data. Trauma patients aged over 15 years presenting to the emergency
department (ED) and admitted to a tertiary care center were included. The
primary outcome assessed was the development of sepsis post-trauma.
Logistic regression analysis was used to identify risk factors, considering patient
demographics, injury characteristics, and clinical variables.

Results: Among 997,970 trauma patients in the 2017 NTDB, 296,974 were
excluded, leaving 700,996 patients for analysis, with 2,297 developing sepsis.
Patients who developed sepsis were older than those who did not develop
sepsis (mean age 57.57 vs. 53.42 years, p-value<0.001) and predominantly white
males. Risk factors associated with sepsis development included: respiratory
intubation with mechanical ventilation (OR = 11.99; 95% CI =10.66-13.48),
blood transfusion administration (OR =2.03; 95% Cl=183-2.25), Injury
Severity Score (ISS) > 16 (OR = 1.69; 95% Cl = 1.51-1.89), chronic obstructive
pulmonary disease (COPD) (OR = 1.65; 95% Cl = 1.44-1.89), diabetes mellitus
(DM) (OR = 1.41; 95% CI = 1.26-1.58), male sex (OR = 1.42; 95% C| = 1.28-1.57),
hypertension (HTN) (OR = 1.30; 95% Cl = 1.16-1.45), anticoagulation therapy
(OR =1.21; 95% Cl = 1.05-1.39), older age (OR = 1.02; 95% CI| = 1.01-1.02), and
current smoking status (OR = 1.18; 95% Cl = 1.06-1.32).

Conclusion: This study identified key risk factors for post-trauma sepsis.
Recognition of preexisting conditions and injury severity is crucial in trauma
patient management to mitigate septic complications. Early identification of at-
risk patients could facilitate timely interventions and potentially reduce mortality
rates in trauma care settings.
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Introduction

Trauma accounts for approximately 6% of all deaths. It is the
leading cause of death among those aged 1 to 44 years, and the
fourth leading cause of mortality across all age groups (1). Sepsis
and infections are potential complications of trauma due to
alterations in the immune response, wound contaminations,
invasive procedures, and surgeries (2). The development of sepsis
after trauma has significant implications on healthcare cost,
morbidity, and mortality (2-7). It is estimated that the median
cost of hospitalization is nearly 3-fold higher in those who develop
sepsis after trauma compared to those who did not develop sepsis
after trauma, reaching an adjusted marginal cost of $16,646 (7).
Also, it has been reported that patients who developed sepsis after
trauma had significantly prolonged hospital/Intensive Care Unit
(ICU) stay, higher rates of single or multi organ failure and are at
increased risk of death when compared to those who did not
develop sepsis after trauma (7). Thus, identifying trauma patients
who are at higher risk of developing sepsis can help physicians in
anticipating patient outcomes and initiate early interventions.
Several factors associated with the development of sepsis post
trauma have been previously studied and reported in the literature,
including age, male sex, comorbidities, and severity of injuries
(8-10). In this study, we aimed to identify risk factors associated
with the development of sepsis post-trauma, using the largest
trauma registry available, the NTDB.

Methods
Ethical approval and consent

This observational study was reviewed and approved by the
Institutional Review Board (IRB) of the American University of
Beirut (AUB). Given the retrospective nature of the study and the
use of de-identified data from the NTDB, a waiver of informed
consent was granted. The waiver was based on several factors:
obtaining consent from all subjects would have been impractical
and could introduce bias, many subjects were no longer actively
followed, and comprehensive outcome data were necessary for
statistical validity. Additionally, as the researchers were not
involved in the clinical care of the subjects, no further ethical
approval was required for this study. The NTDB data used in this
research is fully anonymized, and the study was conducted under
an umbrella IRB approval for all future research involving NTDB
data, eliminating the need for reapplication.

Abbreviations: NTDB, National Trauma Data Bank; ED, Emergency Department;
COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus; HTN,
hypertension; ISS, injury severity score; GCS, Glasgow coma scale; ICU, intensive
care unit; CVA, cerebrovascular accident; CHF, congestive heart failure; M,
myocardial infarction; PAD, peripheral arterial disease; OR, odds ratio; Cl,
confidence interval; CAD, coronary artery disease; SBP, systolic blood pressure;

RBCs, red blood cells; MVT, motor vehicle trauma.
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Study design

This study was a retrospective case control conducted by
Emergency Medicine faculty members from the American University
of Beirut in Lebanon. The 2017 National Trauma Data Bank (NTDB)
was used. It is the largest trauma registry in the United States, and
contains pre-hospital and in-hospital patient, injury and outcome
related data (11).

Inclusion/exclusion criteria

All trauma patients admitted to the hospital aged >15 years who
developed sepsis as a complication were included. According to the
NTDB, the diagnosis of sepsis must have been documented in the
patient’s medical record and must have occurred during the patient’s
initial stay at the hospital. The NTDB defines sepsis in accordance
with the American College of Chest Physicians and the Society of
Critical Care Medicine, which characterizes sepsis as life-threatening
organ dysfunction caused by a dysregulated host response to infection.
Patients <16 years or whose age was not known/not recorded were
excluded. Those who were discharged from the emergency department
(ED) home with/without services, died in the ED, left against medical
advice, transferred to another hospital, discharged as “other” (jail,
institutional care, mental health, etc.) and/or whose discharge
disposition was not known/not recorded/ not applicable were
excluded (Figure 1).

Variables of interest

Data pertaining to the following variables were extracted from the
NTDB: patient demographics, comorbidities at the time of their
presentation [bleeding disorders, liver cirrhosis, Chronic Obstructive
Pulmonary Disease (COPD), history of Cerebrovascular Accident
(CVA), Diabetes Mellitus (DM), disseminated cancer, Congestive
Heart Failure (CHF), Hypertension (HTN), history of Myocardial
Infarction (MI), Peripheral Arterial Disease (PAD), and chronic renal
failure, initial vital signs, injury related characteristics (location,
nature, mechanism), therapeutic and/or diagnostic interventions
(transfusion of blood or blood related products, surgeries, imaging),
hospital complications and dispositions]. The primary outcome of
interest was the development of sepsis post-trauma.

Statistical analysis

The data analysis was performed using the Statistical Package for
Social Sciences, version 25.0 (IBM, Armonk, New York, USA). The
study sample was described by reporting frequencies and percentages
for categorical variables, and calculating means, standard deviations,
medians, and interquartile ranges (IQR) for continuous variables. The
patients’ demographic and clinical characteristics were stratified using
the hospital complication “sepsis” (yes/no). Pearson’s Chi-Square or
the Fisher’s exact tests were then used to compare their percentages
whereas the Student’s t-test was conducted to compare their means.
To express accurate estimates, multiple imputation procedures were
executed to account for the missing data (9.4%) of the variable “blood
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Total number of patients in
the trauma database: 997970

296,974* patients excluded

Age not recorded (60952)

Age <15 (98501)

ED discharge disposition:
- home with services (1841)
- home without services (90010)

> - deceased/expired (10227)
- left against medical advice (2485)
- transferred to another hospital (37810)
- other (3302)

criteria

700996 patients met the inclusion

- not known/not recorded/ not applicable
(27775)

Patients who developed
sepsis during their
hospital stay

2297

Patients who did not
develop sepsis during
their hospital stay

698699

FIGURE 1

Flow diagram. This flow diagram illustrates the process for selecting and classifying patients from the database for the study. Stage 1 shows the total
number of patients retrieved from the database. Stage 2 depicts the application of inclusion and exclusion criteria. In Stage 3, the patients who met the
criteria are further categorized into two groups: those who developed sepsis and those who did not during their hospital stay. Arrows indicate the
progression through each stage, and the numbers represent the count of patients at each stage of the process. The diagram highlights (specific points
such as dropouts, exclusions, or key decisions) and provides a visual summary of the study methodology.

transfusion (4 h): Volume of packed red blood cells (RBCs) transfused
(units or CCs) within first 4h after ED/hospital arrival” The
conventional logistic regression is problematic if adopted as a
multivariable approach in this study’s dataset because of the small
number of patients who developed sepsis (2,297/997970 = 0.2%). To
reduce the small-sample bias, the Firth logistic regression was
conducted to estimate the odds ratios (ORs) along with the 95%
confidence intervals (95% Cls) and to examine the association of
hospital complication “sepsis” (yes/no) with the following independent
factors: Age (years), Sex, Comorbidities [Anticoagulant therapy—
COPD—DM—HTN—Current Smoker], Injury Severity Score (ISS),
Glasgow Coma Scale (GCS), Systolic Blood Pressure (SBP), Pulse
Rate, Respiratory Rate, Pulse Oximetry, Mechanism of Injury, Nature
of injury, Procedures [Transfusion Blood—Computerized axial
tomography (CT) scan—Respiratory intubation and mechanical
ventilation—Routine chest X-ray —Suture of skin and subcutaneous
tissue].

Variables’ selection was done to ensure that almost all patients’
demographic and clinical characteristics would be considered as
potential associated factors with severe sepsis. To avoid ending up
with a saturated model, the below measures were implemented while
conducting the multivariable analysis: Only the top four most
common comorbidities (COPD, DM, HTN, current smoker) were
adjusted for. Moreover, only the top five most common procedures
were adjusted for (transfusion blood, CT scan, Respiratory
intubation and mechanical ventilation, routine chest X-ray, suture
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of skin and subcutaneous tissue). The trauma type was not included
in the multivariable analysis because the majority of patients had
blunt injuries, and because detailed information about it can
be deducted from one of the considered confounding factors
“mechanism of injury” and this can be achieved by relying on the
CDC matrix that links each mechanism of injury to its corresponding
trauma type and injury intentionality. Furthermore, some variables
were not involved in the firth logistic regression (i.e., transfusion
platelets, surgery for hemorrhage control type) due to their high
percentages of missing values. A p-value of <0.05 was used to
indicate statistical significance.

Data availability

The data supporting the findings of this study are available from
the corresponding author upon reasonable request. Requests for data
access can be made directly to the corresponding author.

Results

The total number of trauma patients in the 2,107 NTDB database
was 997,970. 296,974 were excluded. Of the remaining 700,996
patients, 2,297 developed sepsis as a complication during their

hospital stay and 698,699 did not (Figure 1).
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TABLE 1 Demographics and medical comorbidities of presenting trauma patients.

Total Sepsis

M =700,996 2 ~698,699) (352,297
Age (years) 53.44 £ 21.73 53.42 £21.73 57.57 £ 19.45 <0.001
Sex
Male 425,937 (60.8%) 424,273 (60.7%) 1,664 (72.5%)
Female 274,970 (39.2%) 274,338 (39.3%) 632 (27.5%) <ot
Race*
Black 96,459 (13.8%) 96,093 (14.0%) 366 (16.3%)
White 517,593 (73.8%) 515,956 (75.1%) 1,637 (72.9%) 0.007
Other race 74,995 (10.7%) 74,751 (10.9%) 244 (10.9%)
On anticoagulant therapy 56,197 (8.0%) 55,895 (8.0%) 302 (13.1%) <0.001
Bleeding disorder 11,652 (1.7%) 11,579 (1.7%) 73 (3.2%) <0.001
Currently receiving chemotherapy for cancer 3,040 (0.4%) 3,013 (0.4%) 27 (1.2%) <0.001
Cirrhosis 8,772 (1.3%) 8,641 (1.2%) 131 (5.7%) <0.001
Chronic obstructive pulmonary disease 50,037 (7.1%) 49,702 (7.1%) 335 (14.6%) <0.001
Cerebrovascular accident 19,914 (2.8%) 19,801 (2.8%) 113 (4.9%) <0.001
Diabetes mellitus 102,102 (14.6%) 101,567 (14.5%) 535 (23.3%) <0.001
Disseminated cancer 4,537 (0.6%) 4,509 (0.6%) 28 (1.2%) 0.001
Congestive heart failure 27,450 (3.9%) 27,260 (3.9%) 190 (8.3%) <0.001
Hypertension 245,251 (35.0%) 244,215 (35.0%) 1,036 (45.1%) <0.001
Coronary artery disease 6,794 (1.0%) 6,754 (1.0%) 40 (1.7%) <0.001
Peripheral artery disease 4,072 (0.6%) 4,039 (0.6%) 33 (1.4%) <0.001
Chronic renal failure 12,474 (1.8%) 12,348 (1.8%) 126 (5.5%) <0.001
Current smoker 151,436 (21.6%) 150,914 (21.6%) 522 (22.7%) 0.190
Steroid use 6,343 (0.9%) 6,297 (0.9%) 46 (2.0%) <0.001

*Missing = 11,949 (1.7%). N1, total number of trauma patients. N2, total number of trauma patients who did not develop sepsis. N3, total number of trauma patients who developed sepsis.
Out 0f 997,970 trauma patients in the 2017 NTDB database, 700,996 patients were included for analysis. Of these, 2,297 developed sepsis, with septic patients being older, predominantly male,
and more likely to have chronic comorbidities like diabetes, COPD, and cancer compared to those who did not develop sepsis. Data obtained among subjects from the National Trauma Data

Bank, 2024 United States of America.

The mean age of all patients was found to be 53 years with 60.8%
of them being male and 73.8% of Caucasian race. The mean age of the
population of patients who developed sepsis was higher than that of
those who did not develop sepsis. More than half of the patients who
developed sepsis post-trauma (59.1%) were older than 56 years of age.
The majority of those who developed sepsis were also Caucasian
males. When comparing those who developed sepsis to those who did
not, septic patients were more likely to have chronic comorbidities
such as a history of DM, COPD, stroke, and cancer (p-value <0.001
for DM, COPD, and stroke; p-value = 0.001 for cancer). Table 1
summarizes all the patient demographics and medical comorbidities.

Patients who developed sepsis had significantly lower systolic
blood pressure at presentation (128 mmHg vs. 139 mmHg, p-value
<0.001), higher pulse (96 bpm vs. 87 bpm, p-value <0.001), higher
respiratory rate (20 vs. 18, p-value <0.001), and lower oxygen
saturation on pulse oximetry (95% vs. 96%, p-value <0.001). Moreover,
patients who developed sepsis had a lower GCS (GCS < 8 21.4% vs.
5.9% and GCS 9-12 7.4% vs. 2.4%; p-value <0.001), as shown in the
Supplementary Table S3.

Injury characteristics, in Supplementary Table S3, included ISS,
trauma type, mechanism of injury, nature of injury and body region
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to which the injury was sustained. More than half of the patients who
developed sepsis had a higher injury severity score upon presentation
than those who did not develop sepsis (56.7% vs. 18.3% had an
ISS > 16, p-value <0.001). The most common trauma type in both
patient groups was blunt trauma (84.2% in the sepsis group and 88.8%
in the non-sepsis group, p-value <0.001). In terms of mechanism of
injury, patients who developed sepsis were more likely to have been
injured by firearm (9.4% vs. 4.5%, p-value <0.001) or by motor vehicle
trauma (MVT) (33.8% vs. 28.8%, p-value <0.001). However, falls (42.6
and 46.4%) were the most common mechanism of injury among all
patients presenting with trauma. The nature of injury among patients
who did not develop sepsis was either a fracture (51.1%) or internal
organ injury (24.8%). Among patients who developed sepsis post-
trauma, 39.4% had fracture as the mechanism of injury and another
39.4% had internal organ injury with a p-value <0.001 making the
nature of injury a significant risk factor for sepsis after trauma. The
remaining nature of injury had similar distribution among both
groups and all types of nature of injury were statistically significant.
Body regions that were more commonly injured in patients who
developed sepsis in contrast to those who did not include the spine,
back (p-value = 0.038), and torso (p-value <0.001). Patients who did
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not develop sepsis were mainly injured at the extremities (p-value
<0.001) or head and neck (p-value = 0.810).

Regarding treatment parameters, patients who developed sepsis
received more blood and platelet transfusion, required intubation and
mechanical ventilation, and underwent a greater number of surgeries
such as laparotomies (6.1% vs. 0.5%; p-value <0.001) and chest and
extremity related surgeries such as incision of pleura/thoracocentesis/
chest drainage (31.8% vs. 5.5%, p-value <0.001), and laparoscopy
(1.2% vs. 0.3%, p-value<0.001). All treatment related parameters are
summarized in the Supplementary Table 54.

Admission to the operating room or the ICU was significantly
higher in the sepsis group (25.7% vs. 13.1 and 48.1% vs. 23.2%
respectively, p-value <0.001). These patients also had greater ICU
length of stay (18.71 vs. 5.09 days, p-value <0.001) and total hospital
length of stay (28.87 vs. 6.31 days, p-value <0.001). Total days spent
on ventilation were also higher in the sepsis group (15.76 vs.
5.92 days, p-value <0.001). All dispositions and outcomes of trauma
patients presenting to the ED are summarized in Supplementary
Table S5.

Finally, firth logistic regression was performed on various risk
factors to determine if they were statistically significant for sepsis
development in presenting trauma patients. Male sex (OR = 1.42; 95%
CI = 1.28-1.57), anticoagulation therapy (OR = 1.21; 95% CI = 1.05-
1.39), COPD (OR = 1.65; 95% CI = 1.44-1.89), DM (OR = 1.41; 95%
CI=1.26-158), HTN (OR = 1.30; 95% CI = 1.16-1.45), current
smoking status (OR = 1.18; 95% CI = 1.06-1.32), ISS > 16 (OR = 1.69;
95% CI=1.51-1.89), older age (OR =1.02, 95% CI =1.01-1.02),
blood transfusion administration (OR = 2.03, 95% CI = 1.83-2.25),
and respiratory intubation with mechanical ventilation (OR = 11.99,
95% CI = 10.66-13.48) were all found to be statistically significant risk
factors for sepsis development (Table 2). Interestingly, the
multivariable analysis also revealed that patients who developed sepsis
post-trauma also had statistically significant higher ORs of all the
comorbidities listed in Table 1 except for smoking status.

Discussion

The results of our study showed that the incidence of sepsis post-
trauma among adult patients was found to be 0.2%, which is lower
than what has been described in the In the literature, with incidences
ranging between 1 and 10% (8, 12, 13). Our study found that the
mortality rate for trauma patients who develop sepsis is 33.7%, which
is notably higher than the 20-23% mortality rates reported in previous
studies (12, 13). By recognizing these patients early, timely
interventions can be implemented, potentially reducing the risk of
sepsis-related death.

Among trauma patients, older age and male sex were significantly
associated with the development of post-trauma sepsis. Jin H et al.
supported this by further explaining that older age is an independent
risk factor since the elderly are more prone to developing sepsis due
to a dysregulation of their physiological and immunological function
(12-14). Furthermore, several studies have shown that males are at a
higher risk of developing sepsis following trauma (8, 12, 13, 15). Some
authors have stated that the lower association between female sex and
mortality could be due to genetic and endocrine factors (15, 16). Raju
et al. explained that estrogen plays an important role in the body’s
response to sepsis as it not only stabilizes the immune reaction by
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decreasing cytokine release but also has a favorable effect on the
cardiovascular system (17, 18).

Preexisting medical conditions have been previously linked to
sepsis following traumatic injury (8, 13, 19). Our study showed that
preexisting medical conditions such as DM, HTN, COPD, smoking
status, and the use of anticoagulants were independent risk factors
that predispose to the development of sepsis post-trauma. In the
literature, one study showed through logistic regression that diabetes
mellitus was found to be one of the pre-existing comorbid conditions
that is an independent risk factor for sepsis development post-injury
(13). Diabetes not only increases the risk of sepsis with an OR of 1.61
and a statistically significant p value of 0.02, but it also demonstrated
a correlation with longer hospital stay and ICU admission (13).
Furthermore, COPD and smoking are known to be independent risk
factors for sepsis and increased mortality in patients hospitalized
with sepsis due to pneumonia (20, 21). It is well documented that
both smoking and COPD impair the structural and immunological
defense mechanisms of the body (20, 21). Smoking causes
peribronchiolar inflammation and fibrosis which results in an
alteration in mucosal permeability and deterioration in the function
of the mucociliary clearance therefore increasing susceptibility to
infection (20, 22). Similarly, COPD is associated with chronic airway
inflammation and impaired immune responses, further predisposing
individuals to respiratory infections (21). Trauma can lead to sepsis
through complex immune responses that typically begin with the
body’s natural defense to injury, which can become dysregulated.
After trauma, many pro-inflammatory cytokines, such as TNF-q,
IL-1 and IL-6 are released as well as anti-inflammatory cytokines,
such as IL-10. The release of these cytokines leads to immune
suppression, which increases susceptibility to secondary infections,
ultimately raising the risk of sepsis and its complications (14).
Additionally, numerous chronic diseases, such as cancer, diabetes and
CAD, are linked to chronic inflammation, which may further increase
the risk of progression to sepsis when exposed to certain
pathogens (23).

The use of anticoagulation as well as blood transfusions were
found to be risk factors for sepsis as well. Anticoagulant therapy is
indeed considered a comorbidity in the NTDB because it may result
in severe bleeding, complicating trauma management and can worsen
outcomes (24). To the best of our knowledge, there are no studies in
the literature that have identified anticoagulation use as a risk factor
for sepsis development post trauma. On the other hand, studies on the
epidemiology of sepsis in traumatic injury patient have shown that
blood transfusions are indeed independent risk factors for sepsis
development (13). One possible explanation is that anticoagulation
use might predispose trauma patients to require more blood
transfusion and might increase their length of stay in the hospital
which might put them at an increased risk of sepsis. Furthermore,
blood transfusions are believed to harbor inflammatory mediators
within packed red blood cells (RBCs), that can potentially trigger a
systemic inflammatory response as well as induce widespread
immunosuppression (8, 25-29).

Finally, this study demonstrated that the ISS and the need for
intubation were predictors of sepsis development. Papia et al.
previously described that requirement for intubation and mechanical
ventilation were associated with an increased risk for infection and
correlated with greater severity of illness (26). The increased risk of
sepsis could be due to the intubation process itself, which can facilitate
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TABLE 2 Multivariable regression analysis showing the risk factors associated with sepsis in trauma patients.

Post-trauma sepsis risk factors Adjusted odds ratio 95% ClI

Age years 1.02 1.01-1.02 <0.001

Sex [Female]

Male 1.42 1.28-1.57 <0.001
Race [Black]

White 0.87 0.76-0.99 0.045
Other race 0.92 0.77-1.10 0.346

Anticoagulant therapy [No]

Yes ‘ 1.21 ‘ 1.05-1.39 ‘ 0.009

Chronic obstructive pulmonary disease (COPD) [No]

Yes ‘ 1.65 ‘ 1.44-1.89 ‘ <0.001

Diabetes mellitus (DM) [No]

Yes ‘ 1.41 ‘ 1.26-1.58 ‘ <0.001

Hypertension (HTN) [No]

Yes ‘ 1.30 ‘ 1.16-1.45 ‘ <0.001

Current smoker [No]

Yes ‘ 1.18 ‘ 1.06-1.32 ‘ 0.003

Mechanism of injury [Cut/pierce]

Fall 1.64 1.18-2.28 0.002
Firearm 1.86 1.32-2.63 <0.001
MVT 1.50 1.09-2.08 0.010
Struck by, against 1.36 0.91-2.03 0.128
Other 1.76 1.24-2.49 0.001
ISS [<15]

>16 1.69 1.51-1.89 <0.001

GCS [Mild 13-15]

Moderate 9-12 0.91 0.76-1.10 0.329
Severe <8 0.66 0.58-0.75 <0.001
SBP [<90]

>91 0.65 0.56-0.75 <0.001
Pulse rate 1.01 1.01-1.01 <0.001
Respiratory rate 1.01 1.00-1.02 0.008
Pulse oximetry 0.99 0.99-1.00 0.060

Nature of injury [Fracture]

Internal organ injury 1.01 0.91-1.13 0.859
Open wound 0.92 0.76-1.12 0.390
Superficial and contusion 0.90 0.74-1.10 0.314
Other 1.22 1.02-1.45 0.031

Procedures [Blood transfusion] [No]

Yes ‘ 2.03 ‘ 1.83-2.25 ‘ <0.001

Procedures [Computerized axial tomography (CT) scan] [No]

Yes ‘ 1.23 ‘ 1.08-1.39 ‘ 0.001

Procedures [Respiratory intubation and mechanical ventilation] [No]

Yes ‘ 11.99 ‘ 10.66-13.48 ‘ <0.001

Procedures [Routine chest X-ray] [No]

Yes ‘ 1.23 ‘ 1.12-1.36 ‘ <0.001

Procedures [Suture of skin and subcutaneous tissue] [No]

Yes ‘ 1.03 ‘ 0.92-1.16 ‘ 0.605

Logistic regression identified several statistically significant risk factors for sepsis development in trauma patients, including male sex, certain comorbidities, older age, high injury severity, and
the need for blood transfusions or mechanical ventilation. Additionally, almost all other comorbidities were also associated with increased odds of developing sepsis post-trauma. Data
obtained among subjects from the National Trauma Data Bank, 2024 United States of America.
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direct pathogen entry into the airway tract, bypassing natural defense
mechanisms. Moreover, prolonged tube usage contributes to damage
of the tracheal ciliated epithelium, impairing the effective clearance of
bacteria (30, 31). Numerous previous articles proved that patients who
developed sepsis post-trauma had higher ISS and lower GCS (2, 8,
12-14, 25, 26). In contrast, our results indicated that a lower GCS
score is associated with a reduced risk of developing sepsis following
trauma. GCS is a score that denotes the physiological impairment
caused by trauma (14). Lower GCS scores may not only reflect
compromised neurological function but also suggest a deeper level of
physiological stress and immune dysregulation rendering patients
more susceptible to sepsis (14, 32, 33). Although this finding contrasts
with previous results, a GCS score of less than 8 showed to
be protective in our study. This could potentially be because such
patients are often more severely ill and receive more intensive care
compared to their more stable counterparts, necessitating higher
levels of care.

Several limitations must be considered for this study. One limitation
of using a large dataset is that even minor differences between factors
can become statistically significant, which might not be observed in
smaller studies. Despite this, the substantial sample size of our dataset
provides robust and generalizable insights into the predictors of sepsis,
enhancing the reliability of our findings. Additionally, this study did not
include any laboratory test results such as microbiology findings
making it unclear whether some patients had infections that might have
contributed to their condition, whether or not those infections
developed into sepsis. This lack of data limits the ability to fully
understand the role infections may have played in the development of
sepsis or other health outcomes. The retrospective nature of this study
poses another drawback. The NTDB is a retrospective dataset, and
underreporting of complications is known to be common. In addition,
the database mostly includes hospitals located in the United States,
which can limit the generalizability of this study to other populations.
There might be differences in the data quality collected from the
different hospitals in the NTDB. Furthermore, the NTDB does not offer
information on the classic predictors of sepsis such as lactate,
procalcitonin and SOFA score. Despite its limitations, the database’s
large sample size enables robust research outcomes and supports the
study of clinical outcomes across multiple institutions, offering valuable
insights into injury quantification and trauma care quality (34).

Conclusion

This retrospective study utilized data extracted from the NTDB to
investigate potential predictors of sepsis development in trauma
patients. Our analysis identified male sex, advanced age, and
COPD,
hypertension, and anticoagulant therapy as significant risk factors for

comorbidities such as smoking, diabetes mellitus,
sepsis development in trauma patients. Furthermore, patients with
ISS > 16, and individuals needing intubations and blood transfusions
were associated with an increased risk of sepsis. Determining those
risk factors can help physicians quickly identify trauma patients at risk
of developing sepsis. By incorporating these findings into clinical
practice, healthcare providers can better prioritize early screening,
monitoring, and interventions for high-risk patients, potentially
improving patient outcomes through more timely and targeted
care pathways.
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