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Abstract

Background: Inflammation and immune dysregulation shape outcomes after major
trauma, yet practical biomarkers that add prognostic value in the intensive care unit (ICU)
are limited. The C-reactive protein-to-lymphocyte ratio (CLR) integrates inflammatory
burden and host immune status. This study aimed to evaluate the association between
CLR at admission and in-hospital mortality among adult trauma patients admitted to
the ICU, and to characterize the discriminate performance of CLR. Methods: This
was a retrospective single-center cohort study at a level I trauma center in southern
Taiwan, including consecutive adults (>20 years) with traumatic injury admitted to
the ICU from 2016-2022. Patients with burns, hanging, drowning, incomplete Injury
Severity Score (ISS), or missing laboratory data were excluded. The final analytic
cohort comprised 1985 patients (217 deaths, 1768 survivors). Results: Higher CLR
was independently associated with mortality (multivariable odds ratio (OR), 1.03; 95%
confidence interval (CI), 1.01-1.06; p = 0.021). Other independent predictors included
older age, end-stage renal disease, lower Glasgow Coma Scale score, and higher ISS.
Receiver operating characteristic (ROC) analysis identified a CLR cutoff of 93.6 with
high specificity but low sensitivity (specificity, 0.874; sensitivity, 0.230; area under
curve (AUC), 0.515). Compared with CLR <93.6, CLR >93.6 was associated with
higher adjusted odds of death (adjusted OR, 1.71; 95% CI, 1.16-2.51; p = 0.007) and
longer length of stay (mean 24.4 vs. 18.9 days; p < 0.001). Survival curves differed
significantly between CLR groups (log-rank p = 0.007). Conclusions: Admission CLR
correlates with mortality risk and prolonged hospitalization in ICU trauma patients,
but its standalone discriminative performance is poor. CLR may help flag a high-risk
subgroup given its specificity, yet it should be used only in conjunction with established
clinical variables and injury-severity measures. Prospective, multicenter studies with
serial CLR measurements and comparison to other inflammatory ratios are warranted.
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1. Introduction

Managing critically ill patients with trauma in the intensive
care unit (ICU) is difficult because of the complexity and
severity of their injuries [1], and trauma-induced immuno-
suppression increases infections, complications, and mortality
[2]. Physiologic severity scores, such as the Acute Physiol-
ogy and Chronic Health Evaluation, Sequential Organ Failure
Assessment, and Simplified Acute Physiology Score, pre-
dict outcomes and support risk stratification [3—5]. However,
urgent settings may preclude timely collection of the com-
prehensive data they require, and the C-reactive protein-to-
lymphocyte ratio (CLR) offers a practical alternative in such

circumstances. Across conditions, elevated CLR is associated
with worse short-term outcomes in severe acute respiratory
syndrome coronavirus 2 infection—including higher risks of
critical illness, mortality, and severe presentation in the emer-
gency department [6]—and has also been shown to predict
survival in non-small cell lung cancer and adverse outcomes
in colorectal liver metastases [7, 8]. CLR also tracks acute
pancreatitis severity and outcomes in dilated cardiomyopa-
thy [9, 10], differentiates perforated versus acute appendicitis
[11], and identifies postoperative surgical site infection af-
ter lumbar procedures [12] and periprosthetic joint infection
[13]. As a simple, rapidly obtainable composite reflecting
infection burden and host immunity, CLR can facilitate the
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early identification of high-risk patients and guide targeted
therapy [10, 14]. In trauma, C-reactive protein (CRP) levels
increase rapidly post-injury, reaching a peak approximately
on day 3 and corresponding with the severity of trauma and
tissue damage. Persistent elevation suggests complications
such as infection [15]. Lymphocyte counts commonly fall
in the acute phase, reflecting immune dysregulation. The
trajectory of lymphocyte fluctuations within the first seven
days is significant for predicting late prognosis in patients with
severe trauma [16], and the shift in early lymphocyte count
may be utilized to predict prognosis in patients with trauma
[17]. By combining the inflammatory response indicated
by CRP levels with immune status reflected by lymphocyte
counts, the CLR may offer valuable prognostic information for
patients with trauma.

Despite the extensive use of CLR as a prognostic marker
in nontraumatic conditions, its role in trauma remains unex-
plored. In particular, there has been little investigation into
the predictive significance of CLR in trauma patients with
critical illness in the ICU. Only one study has identified CLR
as a meaningful predictor of 30-day mortality in older indi-
viduals after hip fracture surgery [18]. This study confirmed
CLR as a strong indicator of mortality, revealing that patients
who succumbed within 30 days exhibited markedly elevated
preoperative CLR compared with survivors [18]. In contrast,
CLR showed limited discriminative power as a standalone
predictor of mortality in individuals with traumatic brain in-
jury, although a significant association with mortality was still
observed [19]. This difference emphasizes the necessity for
larger-scale research to determine the predictive value of CLR
in ICU patients with general trauma. The purpose of this study
was, therefore, to determine the predictive significance of CLR
in critically ill trauma patients admitted to the ICU.

2. Materials and methods

2.1 Patient enroliment and study design

Medical documents that were registered between 01 January
2016, and 31 December 2022 were offered by the Trauma
Registry System at a Level I trauma center in southern Taiwan.
Data from the Trauma Registry System were entered by two
qualified registry nurses and then curated and validated by
a trauma surgeon before being entered in the database. All
patients with trauma admitted to the ICU aged 20 years or
older were included. Patients sustained injuries from all
causes of trauma, including motorcycle accidents, vehicle
accidents, striking at/against objects, penetration injuries,
and falls. Patients with an incomplete Injury Severity Score
(ISS), unavailable laboratory data, or particular trauma
mechanisms, such as burns, hangings, and drowning, were
excluded from the study. For this investigation, both patients’
medical records and the institutional trauma registry were
systematically reviewed. Key demographic and clinical
variables, including sex, age, and preexisting comorbidities,
were extracted. Trauma-specific data included the mechanism
of trauma, CLR, Glasgow Coma Scale (GCS), Abbreviated
Injury Scale (AIS), ISS, and Trauma and Injury Severity
Scores (TRISS). Additionally, outcome measures, such
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as in-hospital mortality and length of hospital stay, were
meticulously documented. Laboratory data of the patients
were derived from the initial analysis of blood samples
collected upon admission to the emergency room. The CLR
was calculated by dividing the patient’s CRP level (mg/L) by
the lymphocyte count (10%/L). Comorbidities were recorded
according to International Classification of Diseases, 10th
revision (ICD-10) codes in the patients’ medical records.
Cerebrovascular accidents (CVAs) were identified using
ICD-10 codes, 163.x for cerebral infarction and 164 for
unspecified stroke. Hypertension (HTN) corresponded to 110,
which denotes essential (primary) hypertension. Coronary
Artery Disease (CAD) is classified as 125.x, which represents
chronic ischemic heart disease. Congestive Heart Failure
(CHF) is coded as I50.x, covering various types of heart
failure. Diabetes mellitus (DM) falls under codes E08-E13,
with E11 commonly used for type 2 diabetes. End-stage renal
disease (ESRD) is specifically coded as N18.6.

2.2 Statistical analysis

Categorical variables were compared between deceased and
surviving patients using the chi-square test. Odds ratios (OR)
with 95% confidence intervals were derived to assess the
strength and direction of associations. Levene’s test was
used to confirm the homogeneity of variances, followed by
analysis of variance for comparing normally distributed con-
tinuous variables, which are reported as mean + standard
deviation (SD). The Mann-Whitney U test was utilized for non-
normally distributed continuous variables, presented as median
and interquartile range (IQR). We performed univariable and
multivariable analyses to ascertain independent risk factors for
death. The area under the receiver operating characteristic
curve (AUC) was employed to ascertain the appropriate CLR
cutoff value for predicting death, utilizing the Youden index.
Patients were subsequently classified into groups according
to whether their CLR readings exceeded or fell below this
threshold. Adjusted odds ratios (AORs) were calculated for
key variables, such as age, ESRD, GCS score, and ISS. All
statistical analyses were performed using IBM SPSS Statistics
(Version 23, IBM, Armonk, NY, USA), with a significance
level set at p < 0.05.

3. Results

3.1 Enrollment of the study patient cohort

The study cohort consisted of 26,605 trauma patients from the
Trauma Registry System, spanning the years 2016 to 2022
(Fig. 1). Of these, 24,193 were adults aged 20 years or older.
There were 3540 adult patients that were hospitalized to the
ICU. After removing patients with burns (n = 65), hanging
injuries (n = 5), drowning (n = 1), missing lab data (n = 1480),
and inadequate ISS data (n =4), the final study group consisted
of 1985 patients. Within this cohort, 217 deaths occurred, and
1768 patients survived.
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Trauma patients in the Trauma Registry System (2016-2022)

(n=26,605)

Adult patients with age >20

(n=24,193)

|

ICU
(n = 3540)

v

Excluded:
Burns: n = 65
Hanging injuries: n =5
Drowning: n = 1
Unavailable laboratory data: n = 1480
Incomplete ISS score: n =4

Study patient cohort

(n = 1985)

Death
n=217

Survival
n= 1768

FIGURE 1. Enrollment process of adult trauma patients into the study cohort. ICU: intensive care unit; ISS: injury

severity score.

3.2 Injury and clinical characteristics of
deceased and surviving patients

The demographic and clinical characteristics of the deceased
and surviving patients within the study cohort are presented in
Table 1, which emphasizes the substantial disparities between
the two groups. Survivors were considerably younger than
deceased patients (mean age 56.2 years vs. 65.0 years, p <
0.001). They exhibited significantly elevated CRP levels (70.4
vs. 57.2 mg/L; p = 0.006) and higher CLR (62.1 vs. 43.8; p =
0.001). The prevalence of comorbidities, such as HTN (46.1%
vs. 34.6%; p=0.001), CAD (14.7% vs. 8.3%; p =0.002), and
ESRD (8.3% vs. 2.6%; p < 0.001), was significantly higher in
the deceased than in surviving patients. The deceased patients
had significantly lower GCS scores (median 7 vs. 15; p <
0.001) and more severe injuries, as reflected in higher AIS
scores for the head/neck (86.2% vs. 74.2%; p < 0.001) and
lower AIS score for abdomen (12.4% vs. 20.0%; p = 0.007),
as well as higher ISS (median 25 vs. 18; p < 0.001) than the
surviving patients. The TRISS of the deceased patients was
significantly lower than that of the surviving patients (0.62 +

0.31 vs. 0.87 £ 0.19; p < 0.001). Patients who died had a
shorter hospital stay than those who survived (mean 14.8 vs.
20.2 days; p < 0.001).

3.3 Univariable and multivariable analysis
of factors associated with mortality

Table 2 shows that older age (OR, 1.03; p < 0.001), higher
CLR (OR, 1.03; p = 0.001), higher CRP levels (OR 1.03, p
= 0.007), and having comorbidities, like high blood pressure
(OR, 1.62; p = 0.001), CAD (OR, 1.91; p = 0.002), or ESRD
(OR, 3.39; p < 0.001), were all significantly linked to a higher
risk of mortality in patients with trauma.

Lower GCS scores (OR, 0.83; p < 0.001) and higher ISS
(OR, 1.07; p < 0.001) were also significantly associated with
mortality. The multivariate analysis identified higher CLR
(AOR, 1.03; 95% CI 1.01-1.06; p = 0.021) as an independent
risk factor for mortality, but neither CRP level nor lymphocyte
count alone were associated with the patient’s mortality. In
addition, older age (AOR, 1.03; p < 0.001) and the presence
of ESRD (AOR, 3.37; p < 0.001) were significantly associated
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TABLE 1. Patient and injury characteristics of the deceased and survived patients.

Variables e Sunive OR (95% CI) p
Male, n (%) 153 (70.5) 1143 (64.6) 1.31 (0.96-1.78) 0.087
Age, yr (mean + SD) 65.0 £ 18.2 56.2 £ 19.7 - <0.001
CLR 62.1 £109.8 438 £ 674 - 0.001
CRP (mg/L) 70.4 £ 85.6 572 £ 65.1 - 0.006
Lymphocyte (10°/L) 21+£1.6 19+14 - 0.120
Comorbidities, n (%)
CVA 12 (5.5) 85 (4.8) 1.16 (0.62-2.16) 0.641
HTN 100 (46.1) 611 (34.6) 1.62 (1.22-2.15) 0.001
CAD 32 (14.7) 147 (8.3) 1.91 (1.26-2.88) 0.002
CHF 3(1.4) 11 (0.6) 2.24 (0.62-8.09) 0.207
DM 54 (24.9) 371 (21.0) 1.25(0.90-1.73) 0.186
ESRD 18 (8.3) 46 (2.6) 3.39(1.93-5.95) <0.001
GCS, median (IQR) 7 (3-15) 15 (10-15) - <0.001
AIS >2,1 (%)
Head/neck 187 (86.2) 1312 (74.2) 2.17 (1.45-3.23) <0.001
Face 37 (17.1) 304 (17.2) 0.99 (0.68-1.44) 0.958
Thorax 73 (33.6) 539 (30.5) 1.16 (0.86-1.56) 0.342
Abdomen 27 (12.4) 354 (20.0) 0.57 (0.37-0.86) 0.007
Extremity 78 (35.9) 674 (38.1) 0.91 (0.68-1.22) 0.533
ISS, median (IQR) 25 (16-29) 18 (16-25) - <0.001
TRISS 0.62 £ 0.31 0.87 £0.19 - <0.001
Hospital stay (d) 14.8 £25.3 20.2 £ 16.4 - <0.001

AIS: Abbreviated Injury Scale; CAD: coronary artery disease; CHF': congestive heart failure; CI: confidence interval;, CVA:
cerebral vascular accident; CRP: C-reactive protein; CLR: CRP (mg/L)/Lymphocyte (10°/L); DM: diabetes mellitus; ESRD:
end-stage renal disease; GCS: Glasgow Coma Scale; HTN: hypertension, IQR: interquartile range; ISS: injury severity score;
OR: odds ratio; SD: standard deviation; TRISS: The Trauma and Injury Severity Score.

TABLE 2. Univariable and multivariable analysis of factors associated with mortality in trauma patients admitted to
intensive care unit.

Mortality Univariable analysis Multivariable analysis
OR CI )4 AOR CI )4

Age (yr) 1.03 (1.02-1.03) <0.001 1.03 (1.02-1.04) <0.001
CLR 1.03 (1.01-1.04) 0.001 1.03 (1.01-1.06) 0.021
CRP (mg/L) 1.03 (1.01-1.05) 0.007 0.99 (0.96-1.02) 0.347
Lymphocyte (10%/L) 2.03 (0.83-4.99) 0.121 1.74 (0.55-5.43) 0.344
HTN 1.62 (1.22-2.15) 0.001 1.05 (0.75-1.49) 0.770
CAD 1.91 (1.26-2.88) 0.002 1.59 (0.99-2.55) 0.053
ESRD 3.39 (1.93-5.95) <0.001 3.37 (1.76-6.45) <0.001
GCS 0.83 (0.81-0.86) <0.001 0.84 (0.82-0.87) <0.001
ISS 1.07 (1.05-1.09) <0.001 1.05 (1.04-1.07) <0.001

CAD: coronary artery disease; CI: confidence interval; CRP: C-reactive protein; CLR: CRP (mg/L)/Lymphocyte (10°/L); ESRD:
end-stage renal disease; GCS: Glasgow Coma Scale; HTN: hypertension; ISS: injury severity scorve; OR: odds ratio; AOR:
adjusted odds ratio.
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with increased mortality. Additionally, lower GCS scores
(AOR, 0.84; p < 0.001) and higher ISS (AOR, 1.05; p < 0.001)
were significant predictors of mortality.

3.4 Comparison of patients grouped by
value of CLR

Fig. 2 shows the ROC curve analysis for CLR in predicting
mortality. An optimal CLR cutoff value of 93.6 was deter-
mined. At this cutoff, the specificity was 0.874; however, the
predictive performance of CLR was poor (AUC, 0.515; sen-
sitivity, 0.230). As shown in Table 3, patients were stratified
into high (>93.6) and low (<93.6) CLR groups to compare
demographics and clinical outcomes.

Patients with high CLR scores were more likely to be male
(75.0% vs. 63.7%; p < 0.001) and older (mean age 60.3 vs.
56.7 years; p = 0.004). They also had a higher prevalence
of comorbidities, such as CVAs (7.4% vs. 4.5%; p = 0.042)
and ESRD (6.2% vs. 2.7%; p = 0.002). The high CLR group
showed a greater incidence of significant thoracic injuries (AIS
>2) (37.9% vs. 29.7%; p = 0.007) and extremity injuries
(47.8% vs. 36.3%; p < 0.001). The ISS was higher in the
high CLR group (median 20 vs. 20, p = 0.048) than in the low
CLR group. Mortality was significantly higher in patients with
high CLR scores than in those with low CLR scores (18.4%
vs. 9.78%; p < 0.001), with an AOR of 1.71 (95% CI 1.16—
2.51; p=0.007). The patients with high CLR scores also had
longer hospital stays (mean 24.4 vs. 18.9 days; p < 0.001)
than those with low CLR scores. The Kaplan-Meier survival
curves demonstrated a significant difference between the high
and low CLR groups, with a Log Rank test p = 0.007 (Fig. 3).

4. Discussion

This study demonstrated that the CLR is a significant inde-
pendent risk factor for mortality among patients with trauma
admitted to the ICU. In these patients, a high CLR level
correlates with longer hospital stays and increased mortality.
However, CLR alone has poor predictive ability for mortality
outcomes, as shown by its limited accuracy (AUC, 0.515;
sensitivity, 0.230). Some studies in various clinical settings
[9, 10, 12] have reported a strong predictive value of CLR;
however, this result contradicts their findings. Trauma in-
volves diverse acute injury mechanisms that trigger distinct
inflammatory responses, unlike chronic conditions character-
ized by prolonged inflammation. Furthermore, complex and
heterogeneous nature of trauma, often affecting multiple organ
systems, makes it challenging for a single biomarker, such
as CLR, to accurately predict outcomes across diverse cases.
Various diseases have proposed different CLR cutoff values
for diagnostic purposes. Tonduangu et al. [6] found that
in patients with coronavirus disease 2019, CLR thresholds of
78.3 and 159.5 for predicting infection and mortality showed
sensitivities of 79% and 48% and specificities of 47% and
70%, respectively. Unlike CLR cutoff values of 21.25, 30.835,
and 0.45, which are respectively suggested for the Omicron
BA.2.2 variant infection [20], acute pancreatitis [ 1 0], and acute
appendicitis perforation [11], this study identified an optimal
CLR cutoff of 93.6 for predicting mortality in ICU trauma
patients. Considering that the predictive performance of CLR
in patients with trauma in the ICU is poor (AUC, 0.515) and has
low sensitivity (0.230) but high specificity (0.874), a high CLR
may indicate specific inflammatory or infectious conditions
and identify patients at high risk for mortality, while its utility
as a standalone predictor of trauma mortality is limited. This
study demonstrated that patients with high CLR require more

C-reactive protein/Lymphocyte ratio (CLR)
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Cut-off value of CLR = 93.6
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AUC =0.515
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FIGURE 2. Performance characteristics of the C-reactive protein/Lymphocyte ratio (CLR) for predicting mortality.

AUC: area under curve.
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TABLE 3. Comparative analysis of patients with high and low C-reactive protein/Lymphocyte ratio (CLR) based on
the optimal cut-off value of 93.6.

CLR
n2=9 ;'762 n<=9137?3 OR (5% C1) P

Male, n (%) 204 (75.0) 1092 (63.7) 1.71(1.28-2.28) <0.001
Age, yr (mean + SD) 603 £19.4 56.7 £19.7 - 0.004
Comorbidities, n (%)

CVA 20 (7.4) 77 (4.5) 1.69 (1.01-2.81) 0.042

HTN 110 (40.4) 601 (35.1) 1.26 (0.97-1.63) 0.087

CAD 20 (7.4) 159 (9.3) 0.78 (0.48-1.26) 0.302

CHF 1(0.4) 13 (0.8) 0.48 (0.06-3.70) 0.474

DM 68 (25.0) 357 (20.8) 1.27 (0.94-1.71) 0.120

ESRD 17 (6.2) 47 (2.7) 2.36 (1.34-4.18) 0.002
GCS, median (IQR) 15 (8-15) 15 (9-15) - 0.106
AIS >2, 1 (%)

Head/neck 194 (71.3) 1305 (76.2) 0.78 (0.59-1.03) 0.083

Face 38 (14.0) 303 (17.7) 0.76 (0.53-1.09) 0.131

Thorax 103 (37.9) 509 (29.7) 1.44 (1.11-1.88) 0.007

Abdomen 57 (21.0) 324 (18.9) 1.14 (0.83-1.56) 0.427

Extremity 130 (47.8) 622 (36.3) 1.61 (1.24-2.08) <0.001
ISS, median (IQR) 20 (16-27) 20 (16-25) - 0.048
Mortality, n (%) 50 (18.38) 167 (9.78) 2.09 (1.48-2.95) <0.001
Mortality AOR* - - 1.71 (1.16-2.51) 0.007
Hospital stay (d) 24.4 +24.8 18.9 + 16.1 - <0.001

AIS: Abbreviated Injury Scale; AOR: adjusted odds ratio;, CAD: coronary artery disease; CHF. congestive heart failure; CI:
confidence interval; CRP: C-reactive protein; CLR: CRP (mg/L)/Lymphocyte (10°/L); CVA: cerebral vascular accident; DM:
diabetes mellitus;, ESRD: end-stage renal disease; GCS: Glasgow Coma Scale; HTN: hypertension, IQR: interquartile range;
ISS: injury severity score; OR: odds ratio; SD: standard deviation. *Mortality adjusted by age, ESRD, GCS, and ISS.

1-0 il ] % 293-6
_ ~ <93.6
= | :
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® 0.6- b
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0.0

0 50 100 150 200 250 300
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FIGURE 3. Kaplan-Meier survival curves of the high and low CLR groups.
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focused care. By integrating CLR with other clinical variables,
healthcare providers may be able to improve risk assessment
and personalize interventions to improve patient outcomes.
Several factors may explain why CLR underperforms as a
prognostic tool in trauma compared with its utility in other dis-
eases. Trauma patients constitute a heterogeneous cohort ex-
hibiting varied damage patterns and physiological responses,
making a single inflammation-based index less universally
predictive. After a major trauma, innate-like lymphocytes
surge during the hyperacute response. Studies report increased
natural killer (NK) and natural killer T (NKT) cells within
hours, but the profound lymphopenia developing 4-12 h later
and persisting beyond 48 h is linked to multiple organ dys-
function and mortality [19]. Those trauma patients with lym-
phocyte counts <0.5 x 10%/L at 48 h have an approximately
45% risk of mortality. In parallel, CRP, an Interleukin-6 (IL-
6)-dependent acute-phase protein, rises rapidly after injury and
peaks by day 3 [19]. This mirror image of CRP elevation and
lymphocyte decline underlies the CRP-to-lymphocyte ratio,
a composite biomarker reflecting inflammation and immune
status. In addition, this study highlights the lack of significance
of individual CRP and lymphocyte counts in the multivariable
analysis. However, CLR combines these markers to capture
the balance between systemic inflammation and immune com-
petence. These data suggest that CLR may reflect the interplay
of inflammatory burden and immune suppression better than
either marker alone. Studies of specific diseases with more
homogeneous patient groups have demonstrated that CLR is
more effective compared with a diverse patient population
[9, 10, 12]. This study discovered additional important char-
acteristics linked to mortality, including age, GCS score, ISS,
and preexisting illnesses, such as ESRD. These factors may
have a more significant influence on patient outcomes than
CLR alone [20]. Outcomes after trauma (especially severe
injuries, such as traumatic brain injuries) depend heavily on
injury severity and timely surgical or critical care interven-
tions, which can overshadow systemic inflammatory markers
[19]. In cases of isolated traumatic brain injuries, a high
CLR correlated with mortality; however, its discriminative
capacity was inadequate and became insignificant after cor-
recting for injury severity [19]. This suggests that CLR in
trauma largely reflects the underlying injury complexity rather
than serving as an independent predictor. Furthermore, the
acute immune responses to trauma are dynamic. Current
evidence indicates that CLR in trauma primarily mirrors the
severity of shock and tissue injury, rather than providing novel
prognostic insights. In critically injured patients, a high CLR
is often driven by an intense acute-phase reaction (marked by
elevated CRP levels) coupled with stress-induced lymphocyte
changes, which are hallmarks of severe hemorrhagic shock and
trauma stress [21]. CRP levels rise within hours and peak
around the third day post-injury [22], in proportion to tissue
damage, whereas lymphocyte counts often decrease in the
acute phase due to stress-induced immunosuppression. Such
fluctuating kinetics imply that a single CLR measurement on
admission may miss critical changes over time [19]. Indeed,
persistent lymphopenia or secondary spikes in CRP levels can
signal complications, such as organ failure or infection, later
in the disease course [23, 24]. Reliance on the admission

CLR value without accounting for its evolution or the timing
of interventions is a potential limitation. In summary, the
complexity of trauma, with variable injury profiles and rapidly
evolving inflammation, likely blunts the prognostic precision
of CLR.

This study has some limitations. First, this retrospective,
single-center study may not generalize to all trauma popula-
tions or healthcare environments, and the potential for selec-
tion bias remains a concern. Second, the imbalanced number
of survivors and deaths may have affected the findings and
overall perception of the prognostic value of CLR. Third,
laboratory data were dynamic and may have fluctuated during
admission. In this study, laboratory data were derived from the
initial analysis of blood samples collected upon admission to
the emergency room. However, the time lag between arrival
in the emergency room and admission to the ICU may vary,
leading to bias in data assessment. Moreover, omitting patients
with incomplete data, especially those lacking laboratory re-
sults, may have heightened bias if these individuals routinely
differed from the included cohort. Treatment interventions
(e.g., intubation or surgery) varied across patients with differ-
ent injuries. In this study, we could infer that management
differences did not significantly affect the outcomes. Finally,
although the study concentrated on in-hospital mortality as the
principal outcome, it neglected to investigate other significant
clinical endpoints, like functional outcomes, quality of life, or
long-term survival, which could offer a more comprehensive
understanding of CLR levels in trauma patients. Addressing
these limitations in future prospective multicenter research
using consistent data collection techniques would assist in
a deeper understanding of the CLR level and outcomes for
trauma patients. Furthermore, the comparison of CLR with
other ratios, such as neutrophil-to-lymphocyte ratio (NLR),
PLR, and the CRP/albumin ratio, and the exploration of het-
erogeneity in subgroups (e.g., traumatic brain injuries, elderly,
or poly-trauma patients) may provide additional information
regarding the role of CLR in the trauma patients with critical
illness.

5. Conclusions

This study demonstrated that a high CLR correlates with a
longer hospital stay and increased mortality. However, CLR
alone possesses little predictive value and should not be uti-
lized as a solitary clinical indicator for traumatic patients with
critical illness. The heterogeneity of trauma and dynamic
immune responses likely explain why CLR alone underper-
forms. Future prospective, multicenter studies should incor-
porate serial CLR measurements and compare it with other
inflammatory ratios to improve risk stratification.
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