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Abstract: Objective To explore the relationship between serum surfactant protein D (SP-D), C-C motif chemokine ligand 25
(CCL25) and pulmonary vascular resistance index (PVRI) with the degree of lung injury and prognosis in severe chest trauma
patients complicated with traumatic wet lung (TWL), and to analyze their clinical evaluation values. Methods A total of 160
patients with severe chest trauma and TWL admitted to Hebei Medical University Third Hospital from January 2020 to February
2024 were enrolled. Based on the severity of lung injury, they were divided into mild-to-moderate group (n7=68) and severe
group (n=92). Three indexes (PVRI, serum SP-D, CCL25) and lung injury score (LIS) were compared between different lung
injury degree groups,and the correlation of these three indexes with LIS scores and their impact on the prognosis of patients
with TWL were analyzed. The predictive values of these three indicators on the degree of lung injury and prognosis of patients
with TWL were evaluated. Results The mild-to-moderate group had significantly lower PVRI, serum SP-D, CCL25, and LIS
scores compared to the severe group (£<0.01). Correlation analysis revealed positive associations between PVRI, SP-D, CCL25,
and LIS (=0.707, 0.776, 0.779, P<0.05). The combined assessment of PVRI,SP-D, and CCL25 for severe lung injury yielded an
area under the receiver operating characteristic (ROC) curve (AUC) of 0.920 (95%CF 0.866-0.957) ,with a sensitivity of 85.87%
and specificity of 85.29%. Among the 160 patients,114 survived and 46 died with in 30 days. The survival group exhibited lower
APACHE Il scores, PVRI, SP-D, and CCL25 levels than the non-survival group (P<0.05) . Logistic regression identified APACHE Il
score,PVRI, SP-D, and CCL25 as independent risk factors for mortality (£<0.05). The combined assessment of PVRI, SP-D, and
CCL25 for prognosis had an AUC of 0.939 (95%C# 0.890-0.970), with a sensitivity of 91.30% and specificity of 84.21%. Conclusion
PVRI, serum SP-D, and CCL25 are significantly associated with the severity of lung injury in severe chest trauma complicated
with TWL and hold high predictive values for both lung injury severity and prognosis.
Keywords: Severe chest trauma; Traumatic wet lung; Lung injury; Surfactant protein D; C-C motif chemokine ligand 25;
Pulmonary vascular resistance index
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Traumatic wet lung (TWL) is a common complication airway defense functions [7]. However, there are few

of chest trauma. In patients with severe chest trauma,
intrapulmonary  fluid and secretions increase and
accumulate in the bronchi and alveoli, leading to symptoms
such as chest pain, cough, and progressive dyspnea. It can
easily progress to acute respiratory distress syndrome and
further cause secondary hemorrhagic shock and major
organ damage [1-2]. TWL progresses rapidly. In the past,
clinical diagnosis of TWL mainly relied on CT or X-ray
examinations, but the imaging results were not completely
consistent with the clinical severity [3-4]. C-C motif
chemokine ligand 25 (CCL25) is a chemokine that has a
chemotactic effect on thymocytes and dendritic cells. It can
activate Toll-like receptor 4 on the surface of lung
epithelial cells, disrupt the balance and homeostasis of the
immune system, and promote the development of acute
lung injury in intensive care patients [5-6]. Surfactant
protein D (SP-D) is mainly secreted by type II alveolar
epithelial cells and can participate in regulating
immune-inflammatory responses and maintaining upper

studies at home and abroad on SP-D in evaluating the
degree of lung injury. Clinical studies have shown that
pulmonary vascular resistance index (PVRI) can reflect
pulmonary vascular dysfunction, and the increase of PVRI
is related to the prognosis of patients with acute lung
injury[8]. At present, there is a lack of clinical studies on
PVRI and serological indicators in evaluating the prognosis
of severe chest trauma complicated with TWL. This study
intends to explore the relationship between serum SP-D,
CCL25, PVRI and the degree of lung injury and prognosis
in severe chest trauma complicated with TWL, and analyze
their clinical evaluation value.

1 Materials and methods
1.1 General information

A total of 160 patients with severe chest trauma
complicated by TWL admitted to the Hebei Medical
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University The Third Hospital from January 2020 to
February 2024 were selected for this study. The study was
approved by the hospital Ethics Committee (Approval No.:
W2023-016-1), and signed informed consent was obtained
from patients and their families. Among the 160 patients,
89 were male and 71 were female; aged 3671 years, with
an average of (53.8348.36) years. Body mass index (BMI)
were ranged from 21 to 27 kg/m? with an average of
(24.27£1.21) kg/m? Causes of chest trauma: 100 cases of
traffic injuries, 33 cases of blunt instrument injuries, and 27
cases of fall from height injuries. Injury sites: 120 cases of
unilateral injury and 40 cases of bilateral injury.

Inclusion criteria: Severe chest trauma with
admission within 6 hours after injury; meeting the
diagnostic criteria for TWL [9] and confirmed by X-ray,
CT, or other examinations; no coagulation dysfunction; no
history of immuno suppressant use recently. Exclusion
criteria: Pre-existing pulmonary infection or organic
lesions before injury; TWL caused by other reasons;
complicated with malignant tumors; accompanied by
multiple injuries such as thoracoabdominal combined
injury, abdominal trauma, and limb fractures; pregnant
women; mental disorders.

1.2 Detection of serum SP-D and CCL25

All subjects were collected 3 mL of peripheral venous
blood after admission. The serum was separated by
centrifugation, and the levels of serum SP-D and CCL25
were determined by enzyme-linked immunosorbent assay.

1.3 PVRI detection and calculation

All  subjects underwent pulmonary vascular
hemodynamic management within 2 hours after admission,
for 7 consecutive days or until 12 hours after the patient no
longer required assisted ventilation. Cardiac index, mean
pulmonary arterial pressure, and pulmonary artery wedge
pressure were monitored. PVRI was calculated as (mean
pulmonary arterial pressure-pulmonary artery wedge
pressure) / cardiac index [10].

1.4 Assessment of lung injury severity

The lung injury score (LIS) system [11] was used to
evaluate the severity of lung injury. The worst parameters
within 24 hours on the evaluation day were taken as the
scoring variables. The LIS score was calculated as (chest
X-ray score + hypoxemia score + positive end-expiratory
pressure score + lung compliance score)/4. According to
the scores, patients with LIS score > 0.1 and < 2.5 were
classified as mild-to-moderate lung injury, and those with
LIS score > 2.5 as severe lung injury. The 160 patients
were divided into mild-to-moderate group (68 cases) and
severe group (92 cases).

1.5 Follow-up and prognosis evaluation

All patients were followed up during hospitalization,
with the primary endpoint of all-cause mortality. Based on
prognosis of the patients, patients were divided into two
groups: Survivor group: Patients met the criteria for stable
condition (no need for mechanical ventilation and stable
vital signs for >72 hours) or were discharged smoothly;
Non-survivor group: Patients died of TWL-related
complications during hospitalization. For patients who
were discharged against medical advice or transferred, their
30-day survival status was confirmed by telephone
follow-up.

1.6 Observation indicators

Comparison of PVRI, serum SP-D, CCL25, and LIS
scores among different degrees of lung injury; analysis of
the correlation between PVRI, serum SP-D, CCL25 and
LIS scores; evaluation of the value of PVRI, serum SP-D,
and CCL25 in assessing lung injury severity; comparison
of clinical data [including cause of chest trauma, injury site,
Acute Physiology and Chronic Health Evaluation II
(APACHEII) score, PVRI, serum SP-D, CCL25, etc.]
between patients with different prognoses; analysis of
factors influencing prognosis in patients with severe chest
trauma complicated by TWL; and evaluation of the
prognostic value of PVRI, serum SP-D, and CCL25 in
these patients.

1.7 Statistical methods

Data were analyzed using SPSS 27.0. Measurement
data were tested for normality (Shapiro-Wilk test) and
homogeneity of variance (Levene’s test). Normally
distributed data with homogeneous variance were
expressed as x+s, and differences were compared using the
t-test. Count data were expressed as case (%), and
differences were analyzed using the y* test. Pearson
correlation coefficient was used for correlation analysis.
Multivariate logistic regression analysis was performed to
identify factors influencing prognosis. Receiver operating
characteristic (ROC) curves were used to evaluate the
value of PVRI, serum SP-D, and CCL25 in assessing lung
injury severity and prognosis. The significance level was
set at 0=0.05.

2 Results

2.1 Comparison of PVRI, serum SP-D, CCL25 and
LIS scores among different lung injury severity
groups with TWL

The PVRI, serum SP-D, CCL25 and LIS scores in the
mild-to-moderate group were significantly lower than
those in the severe group (P<0.05). [Table 1]



R 02 F kR

Chin J Clin Res, August 2025, Vol.38, No.8

2.2 Correlation analysis between PVRI, serum SP-D,
CCL25 and LIS score

Pearson correlation coefficient analysis showed that
PVRI, serum SP-D, and CCL25 were all positively
correlated with LIS score (»=0.707, 0.776, 0.779; P<0.05).

2.3 Evaluation value of PVRI, serum SP-D and
CCL25 for assessing lung injury severity

Taking the lung injury severity of patients with severe
thoracic trauma complicated with TWL as the state
variable, patients in the severe group as positive samples,
and patients in the mild-to-moderate group as negative
samples, ROC curves were plotted with PVRI, serum SP-D,
and CCL25 as test variables. The results showed that the
AUC of combined assessment of PVRI, serum SP-D, and
CCL25 for severe lung injury was 0.920 (95%CI: 0.866—
0.957), with a sensitivity of 85.87% and specificity of
85.29% (P<0.05). [Table 2 & Figure 1]

2.4 Comparison of clinical data between patients
with different prognoses

Among the 160 patients, 114 survived and 46 died,
who were assigned to the survival group and death group,
respectively. There were no statistically significant
differences in gender, age, BMI, underlying diseases
(diabetes, hyperlipidemia, hypertension, coronary heart
disease), causes of chest trauma, or injured sites between
the two groups (P > 0.05). The APACHE II score, PVRI,

serum SP-D, and CCL25 in the survival group were lower
than those in the death group (P < 0.05). [Table 3]

2.5 Influencing factors for prognosis of patients with
severe chest trauma complicated with TWL

Taking the prognosis of patients with severe chest
trauma complicated with TWL as the dependent variable
(death=1, survival=0), and APACHE II score, PVRI,
serum SP-D, and CCL25 as independent variables (all
continuous variables, original values included), logistic
regression analysis was performed. The results showed that
APACHE 1I score, PVRI, serum SP-D, and CCL25 were
independent influencing factors for death in patients with
severe chest trauma complicated with TWL (P < 0.05).
[Table 4]

2.6 Prognostic value of PVRI, serum SP-D, and
CCL25 in patients with severe chest trauma
complicated with TWL

Taking the prognosis of patients with severe chest
trauma complicated with TWL as state variable, patients in
the death group as positive samples, and patients in the
survival group as negative samples, with PVRI, serum
SP-D, and CCL25 as test variables, ROC curves were
plotted. The results showed that the area under the curve
(AUC) of the combined assessment of PVRI, serum SP-D,
and CCL25 for patient prognosis was 0.939 (95%CI:
0.890-0.970), with a sensitivity of 91.30% and specificity
of 84.21% (P< 0.05). [Table 5 & Figure 2]

Tab.1 Comparison of PVRI, serum SP-D, CCL25 and LIS scores at different levels of lung injury ( X +s)

Group Number of cases PVRI [(kPa's)/L] SP-D (pg/L) CCL25 (ng/L) LIS score (points)
Mild-to-moderate 68 27.18+3.57 123.05427.56 197.66+54.71 2.11+0.15
Severe 92 30.25+3.63 164.57442.74 236.28+61.49 3.16+0.23
t value 5325 7.004 4.113 32.825
P value <0.001 <0.001 <0.001 <0.001
Tab.2 Value of PVRI, serum SP-D, and CCL25 in assessing the degree of lung injury in patients
Index AUC 95%CI Optimal cut-off value Sensitivity (%) Specificity (%) P value
PVRI 0.758 0.684-0.822 26.80 (kPa-s)/L 65.22 80.88 <0.001
SP-D 0.748 0.674-0.813 149.09 pg/L 60.87 83.82 <0.001
CCL25 0.775 0.702-0.837 176.33 ng/L 81.52 67.65 <0.001
Combination 0.920 0.866-0.957 - 85.87 85.29 <0.001
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Fig.1 ROC curves of PVRI, serum SP-D, and CCL25 to assess
the degree of lung injury in patients

100-Specificity (%)

Fig.2 ROC curves of PVRI, serum SP-D, and CCL25 to
assess patient prognosis
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Tab.3 Comparison of clinical data between patients with different prognoses

Item Survival group (n=114) Death group (n=46) ¥*/t value P value
Gender [n(%)]
Male 64 (56.14) 25 (54.35)
0.043 0.836
Female 50 (43.86) 21 (45.65)
Age (years, x £5) 53.64+8.11 54.30+7.89 0.469 0.639
BMI (kg/m?, x £S) 23.22+1.06 23.41+1.13 1.007 0.316
Diabetes [1(%)] 31(27.19) 10 (21.74) 0.512 0.474
Hyperlipidemia [1(%)] 18 (15.79) 9 (19.57) 0.333 0.564
Hypertension [1(%)] 34 (29.82) 12 (26.09) 0.224 0.636
Coronary heart disease [n(%)] 13 (11.40) 7(15.22) 0.436 0.509
Cause of chest trauma [n(%)]
Traffic injury 73 (64.04) 27 (58.70)
Blunt injury 22 (19.30) 11 (23.91) 0.498 0.780
Fall from height 19 (16.67) 8 (17.39)
Injured site [1(%)]
Unilateral 88 (77.19) 32 (69.57)
1.017 0313
Bilateral 26 (22.81) 14 (30.43)
APACHE II score (points, x
18.96+5.02 24.51+4.88 6.380 <0.001
+8)
PVRI [(kPas)/L, x=S] 27.91£3.71 31.53+3.29 5.764 <0.001
SP-D (pg/L, x+S) 134.60+30.57 177.46+41.15 7.234 <0.001
CCL25 (ng/L, x=S) 206.85+55.23 252.14+61.18 4.550 <0.001
Smoking [n(%)] 23 (20.18) 11 (23.91) 0.274 0.601
Alcohol consumption [n(%)] 27 (23.68) 12 (26.09) 0.103 0.749

Tab.4 Analysis of factors influencing the prognosis of patients with severe thoracic trauma combined with TWL

95%ClI
Index p Wald »* S.E. P value OR
Lower bound Higher bound

APACHE 11

0.098 9.912 0.031 <0.05 1.103 1.031 1.179
score
PVRI 0.095 11.521 0.028 <0.05 1.100 1.012 1.195
SP-D 0.101 8.837 0.034 <0.05 1.106 1.026 1.193
CCL25 0.059 9.604 0.019 <0.05 1.061 1.019 1.104

Tab.5 Prognostic value of PVRI, serum SP-D, and CCL25 in patients with severe chest trauma complicated with TWL

Index AUC 95%CI Cut-off value Sensitivity (%) Specificity (%) P value
PVRI 0.745 0.670-0.811 29.11 (kPas)/L 80.43 60.53 <0.001
SP-D 0.787 0.716-0.848 152.94 pg/L 73.91 69.30 <0.001
CCL25 0.751 0.677-0.816 207.10 ng/L 78.26 67.54 <0.001
Combination 0.939 0.890-0.970 - 91.30 84.21 <0.001

3 Discussion

SP-D is a hydrophilic protein mainly secreted by type II
alveolar epithelial cells. It exerts innate immune functions
in lung injury and can serve as an inflammatory marker
for acute lung injury [12]. Li et al. [13] reported that
SP-D can be used as a biomarker for pulmonary fibrosis,
while Agustama et al. [14] demonstrated a correlation
between serum SP-D levels and the severity of acute
respiratory distress syndrome. In this study, serum SP-D
levels in the mild-to-moderate group were lower than
those in the severe group, and SP-D was positively
correlated with LIS scores. It was identified as an
independent risk factor for mortality in patients with
severe thoracic trauma complicated with TWL. ROC

curve analysis further indicated that SP-D has a certain
value in evaluating the degree of lung injury in such
patients. These findings suggest that SP-D is involved in
lung injury processes in patients with severe thoracic
trauma complicated with TWL and may serve as a
biological indicator for prognostic assessment. Locally
expressed SP-D in the lungs promotes pathogen clearance
by recognizing carbohydrate structures on viral and
bacterial surfaces and regulates pulmonary inflammatory
responses. However, in patients with severe thoracic
trauma complicated with TWL, neutrophil infiltration in
lung tissues increases the permeability of pulmonary
microvascular endothelial barriers, leading to elevated
SP-D concentrations in the peripheral circulation, which
is associated with lung injury [15-16].
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CCL25 is expressed in tissues such as intestinal
epithelium and thymus, and its transcription and
expression are upregulated by nuclear factor xB in
macrophages [17]. Through the CCL25/C-C chemokine
receptor 9 (CCR9) axis, CCL25 mediates leukocyte
chemotaxis, regulates the migratory activity of
CCRO9-positive lymphocytes, and exacerbates
immune-inflammatory tissue damage [18-19]. In this
study, serum CCL25 levels were elevated in the severe
group and positively correlated with LIS scores,
suggesting that CCL25 may reflect the degree of lung
injury. Mechanistically, CCL25 activates Toll-like
receptor 4 on lung epithelial cells, triggering the nuclear
factor kB pathway to upregulate pro-inflammatory factors
such as interleukin-6 and tumor necrosis factor-a, thereby
promoting lung tissue damage. This forms a positive
feedback loop with the nuclear factor kB pathway,
exacerbating lung injury in TWL patients [20-21].
Additionally, CCL25 promotes phosphorylation of P38 in
alveolar macrophages, enhances neutrophil phagocytosis,
and further aggravates lung injury in TWL patients [22].
Ruan et al. [23] previously identified CCL25 as an
independent risk factor for secondary acute lung injury in
sepsis patients. Consistent with this, our study found
CCL25 to be an independent risk factor for mortality in
patients with severe thoracic trauma complicated with
TWL, indicating its utility in prognostic evaluation, likely
through leukocyte chemotaxis and promotion of
pulmonary inflammation.

PVRI is a quantitative index reflecting pulmonary
artery intimal thickness and elasticity, which quantifies
blood resistance in the pulmonary vascular system
[24-25]. Jiang et al. [26] observed significantly elevated
PVRI in children with severe idiopathic pulmonary
hypertension experiencing syncope, while Cao et al. [27]
reported that effective treatment reduces PVRI and
improves cardiopulmonary function in patients with
severe sepsis complicated by stress cardiomyopathy. In
the present study, PVRI was higher in the severe group
than in the mild-to-moderate group and positively
correlated with LIS scores, indicating that higher PVRI is
associated with more severe lung injury in patients with
severe thoracic trauma complicated with TWL. Further
analysis revealed significantly elevated PVRI in the death
group, identifying it as an independent risk factor for
mortality. This may be attributed to increased pulmonary
vascular resistance and right heart pressure, which induce
systemic circulatory dysfunction and insufficient
tissue/organ perfusion, thereby worsening prognosis [28].
These results suggest that clinical management of severe
thoracic trauma complicated with TWL should focus not
only on respiratory mechanics but also on hemodynamic
effects. ROC curve analysis demonstrated that PVRI,
serum SP-D, and CCL25 individually have prognostic
value, while their combination yielded an AUC of 0.939
(95%CI:  0.890-0.970) with higher sensitivity and

specificity, indicating superior accuracy in prognostic
assessment.

In conclusion, PVRI, serum SP-D, and CCL25 are
significantly associated with the severity of lung injury in
patients with severe thoracic trauma complicated with
TWL. Their combined detection provides valuable
insights for evaluating lung injury severity and prognosis,
offering guidance for clinical diagnosis and treatment.
Limitations of this study include the lack of exploration
into the consistency between PVRI, serum SP-D, CCL25,
and imaging modalities such as CT or X-ray, which
warrants further investigation.
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SPHT R, PVRLLMYE SP-D . CCL25 5 LIS 4343 31l 2 1EAH 5 (.=0.707 .0.776 .0.779, P < 0.05) ; PVRI . IfiL 3 SP-D |
CCL25 BRA VA H 3 J B i b 405 £ 32483 TAEHRE (ROC) 4 B 1 AL (AUC) A4 0.920(95%CI : 0.866 ~ 0.957) ,
HURE Jy 85.87% , Fr 57 HE K 85.29% . 160 19 £ 3 11 30 d N A7 TG 114 f61] , 95 7= 46 4] 5 #£1% 41 APACHE 11 343
PVRI. Ifil3# SP-D .CCL25 ¥R THRT=2H (P < 0.01) ; Logistic [MIITPE/MHT45 5 i 7% , APACHE 11 %43 \PVRI. IfiLi#% SP-D
CCL25 ¥/ EgAMG G I TWL AR T- A7 520 R 2 (P < 0.05) 5 3% =TS AR G DAl JE TS 19 AUC R
0.939(95%CI:0.890 ~ 0.970) , Uy 91.30% , ¥ 5 hy 84.21% . #5i€  PVRI.ILIE SP-D .CCL25 5™ H g 1
P51 TWL SR I 5 1 AR G, =3 65 %ot R 2 T4 4 2 3 e 100U LA 4 v R VA B o

KB EMISMG  BIGIHEIR IR TSR A D; C-C IR AR T4 25 5 il 4 BH 1 PR AL
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Evaluation value of serum SP-D, CCL2S and pulmonary vascular resistance

index on the degree of lung injury and prognosis in traumatic wet lung
LIU Yajian, HU Zhuosi, CAO Xuexia, ZHAO Lianlian, LIU Junjuan, QIN Yanjun
Department of Emergency Medicine, Hebei Medical University Third Hospital , Shijiazhuang, Hebei 050051, China
Corresponding author: QIN Yanjun, E-mail: 976175350@qq.com
Abstract: Objective To explore the relationship between serum surfactant protein D (SP-D), C-C motif chemokine
ligand 25 (CCL25) and pulmonary vascular resistance index (PVRI) with the degree of lung injury and prognosis in
severe chest trauma patients complicated with traumatic wet lung (TWL) , and to analyze their clinical evaluation
values. Methods A total of 160 patients with severe chest trauma and TWL admitted to Hebei Medical University Third
Hospital from January 2020 to February 2024 were enrolled. Based on the severity of lung injury, they were divided into
mild-to-moderate group(n=68) and severe group (n=92). Three indexes (PVRI, serum SP-D, CCL25) and lung injury
score (LIS) were compared between different lung injury degree groups, and the correlation of these three indexes with
LIS scores and their impact on the prognosis of patients with TWL were analyzed. The predictive values of these three
indicators on the degree of lung injury and prognosis of patients with TWL were evaluated. Results The mild-to-
moderate group had significantly lower PVRI, serum SP-D, CCL25, and LIS scores compared to the severe group (P<
0.01). Correlation analysis revealed positive associations between PVRI, SP-D, CCL25, and LIS (r=0.707, 0.776,
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0.779, P<0.05). The combined assessment of PVRI, SP-D, and CCL25 for severe lung injury yielded an area under the
receiver operating characteristic (ROC) curve (AUC) of 0.920 (95%CI: 0.866—0.957) , with a sensitivity of 85.87%
and a specificity of 85.29%. Among the 160 patients, 114 survived and 46 died within 30 days. The survival group
exhibited lower APACHE 1II scores, PVRI, SP-D, and CCL25 levels than the non-survival group (P<0.05). Logistic
regression identified APACHE I score, PVRI, SP-D, and CCL25 as independent risk factors for mortality (P<
0.05). The combined assessment of PVRI, SP-D, and CCL25 for prognosis had an AUC of 0.939 (95%CI : 0.890-
0.970) , with a sensitivity of 91.30% and specificity of 84.21%. Conclusion PVRI, serum SP-D, and CCL25 are

significantly associated with the severity of lung injury in severe chest trauma complicated with TWL and hold high

predictive values for both lung injury severity and prognosis.

Keywords: Severe chest trauma; Traumatic wet lung; Lung injury; Surfactant protein D; C-C motif chemokine ligand

25; Pulmonary vascular resistance index

Fund program: Medical Science Research Project of Hebei Province in 2023 (20230723)

BIPEIE A (traumatic wet lung, TWL) & 67 MJi %
DB TEAE , 7™ 5 i S M3 R il AR i s £, R
B b, SRR K AT R PR E
SRR, Gyt J o S P B S8 25 A 1IE (acute respira-
tory distress syndrome, ARDS) , AT 4 e S L PEAR B
FEPPEEAAE . TWL 7 R, BRI R 32
BLET CTE X A A2 TW L ks (B HFE 55
SR SRR ERREA 2R, C-CHFELR
THCHA25(CCL25) @A IA 1, Xl SRR R SR 4
JL S BA AR, BRI M - F 40 B 4R T Toll F¥ 52
TR 4, IR R GER TR W R M 4 A Sk
i 3 00 K A A TN (>, FRIANE PR D(SP-D)
Ry 1 AYP b R AR50, T 2 5 R SR AR
JE, Ay HASGE B EIRE . I PRAIFE R I i
B4R E(PVRD) AT S WUl i 4 DU RERERT , PVRIAE T
ARG A TS ARSC . ARBFFEHR I SP-D.
CCL25 K PVRI 5 = E Mg Mi 5 I TWL B i i
JE RIS HIEER B s ARG A EL

1 #REFAE

11— %A EH20204E 1 H 32024 4E 2 A
JEBERFR 5 = BB Wf i 160 1™ g S5 6
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Z RS . W2023-016-1) , HEA5 £ 5 T a8 25 5 W) o
160 {51 F & v 5 89 431, 4 71 3] 5 4% 36 ~ 71(53.83+
8.36)% ; BHASRFEH(BMI21 ~ 27(24.27+1.21 kg/m?;
R s A < 22455 100 1], 4l A% 33 B, m b BA VA
271515 SZ A5 1] < B 120 451] , XU 40 491 4 AR ifi .
FEEAMI A MTT 6 h PIABE s 756 TWLiZIWsiE”
I X ER CT S KA 612 5 JOBE N D) RE A 5 3 191 0
G e IR 245 5 o HEBRARAE - 52 15 T & A7 A il &
TR SR A8 T AR 5 FLAt 5 K BT S TWL; 45 9%

PEIRIE 5 FE BRI A 05 R AMG R TR 2
15 s TR Lo s R R S

12 fiFESP-D.CCL25 %M  SZKH T ARG *
£ 3 mL AN R ITKIL, 2520070 25 10T , SR FH R S sie
FRHZEI 5 1ML SP-D . CCL25 7K

1.3 PVRLEM At ZREY T ALG 2 h Wik
ATl I M3 B Sy 24 P e 7 d B R E LT
B S 12 b WEBLCNHE 48 50 i sl kT 24 1 il
SKERL I, 715 PVRI= (i 8 kT35 - Bl sl Dk A e )/
DHEMFE £

14 FRARAG AR R B RIS (LIS) RS
SN O 2 B2 Y LIS M H 24 h Wi =S80
WS HE A, TR LIS PF4r= (I8 X 4 343+
IRE P53+ W WA TE R 3 53+ USR535 ) /4 o ARl
I3, 0.1 53 < LISTEAY < 2.5 43 Jg i b B il 495 , LIS
WEI3=2.5 73 R EE EE AR5 , 4 160 1] 5835 43 A iz b
4 (6817) EEEEZH (92 4)) .

1.5 Rz 5 TG FE  BEER IR R b
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1.6 MEFEAR B[R 00 7 B 41 f8 45 PVRI,
L3 SP-D . CCL25 /K M LIS ¥4 ; 43 #fr PVRI, IfiL i
SP-D . CCL25 5 LIS #1453 i AH G 5 43 87 PVRI ML
SP-D . CCL25 X £8 3 fiiid £ 78 B i AR 0 5 LU
[F) i A6 I R R, A48 M A0 S IR L 3z 3 0 i)
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1.7 %t % R SPSS 27.0 X EE T4 H7 o
T R Shapiro- Wilk 1FE 25K 56 Fl Levene J7 2
FErERT I, BN 27 25550 ORI IE S A1, DA
xs R, EBAT A 50, O7 2SI ATREE e K 565 71
BOGERHMI (%) Fom , AT K5 5 LA Pearson AH G
BT AR OGHME 2 BT s Z2 I 2R logistie [R1H 53471 7™ 5 g
SMIE IE TWL B TS RS20 R 3R 5 52008 TR
fEMIZE (ROC) Z3#Hr PVRI LY SP-D . CCL25 % 7™ 5 ik
S JF TWL S Bl 4 R BE 100 f5 A 3P4l A 4
K55 7K Ea=0.05

2 # B

2.1 RE R4S A2 TWL & % PVRI, f7% SP-D.,
CCL25 & LIS+ 4 tbdx 2P EE4] PVRILIMLTE SP-D .,
CCL25 J LISTFAr MR THEAEZH (P <0.01), W1,
2.2 PVRI, f27% SP-D.CCL25 5 LIS #F 4% 49 48 % t& o
Hr Pearson A1 ¢ R BUE ST 7k, PVRILL LY SP-D
CCL25 5 LIS P43 ¥ 2 IEAH K (7.=0.707.,0.776 .0.779,
P<0.05),

2.3 PVRI. 2% SP-D,CCL25 3+ TWL # & A 35 45 42
JERIRAEMAL D E M SMA A IF TWL B i 4
FREE RS A i, F AR BRI erh B A
A MBATEREA, L PVRI LG SP-D ,CCL25 Jy #6556
e, 2 ROC 4k, 45 2% .78 PVRIL LT SP-D
CCL25 BRA PPl £ 5 T B M43 4% 11 ROC 4 T i A7
(AUC) 4 0.920 (95% CI: 0.866~0.957) , f# J& J&
85.87% , 155 JE H 85.29%, W2 K1,

F1 AR 4L PVRI L ML SP-D .CCL25 K&
LISPRIFHLER  (xas)

Tab.1 Comparison of PVRI, serum SP-D, CCL25 and LIS
scores at different levels of lung injury groups — (x+s)
PVRI SP-D CCL25 LISTFS3

[ (kPa-s)/L] (pg/L) (ng/L) 4)

R fEd] 68 27.18+3.57 123.05£27.56 197.66+54.71 2.11x0.15

411 %k

G| 92 30.25+£3.63 164.57+42.74 236.28+61.49 3.16+0.23
tff 5.325 7.004 4.113 32.825
P <0.001 <0.001 <0.001 <0.001

%2 PVRI. I SP-D .CCL25 XF TWL (Ml {4 B 11
PG HE
Tab.2 Value of PVRI, serum SP-D, and CCL25 in assessing
the degree of lung injury in TWL patients
WU R
(%) (%)
PVRI  0.758 0.684 ~0.822 26.80 (kPa-s)/L. 6522  80.88
SP-D 0.748 0.674 ~0.813 149.09 pg/L 60.87  83.82
CCL25 0.775 0.702 ~ 0.837 176.33 ng/L. 81.52  67.65
A 0.920 0.866 ~ 0.957 - 85.87  85.29

Bt AUC 95%CI AR R

24 RREFUE &F e R ITAA 160 1] 8 3 H AT
6 11461 95T 46 B, 20 BT E AFFIG AL T4l W
L AF IS BMLL A CFE R e i IE 2 1
JE G0 ) NS R RSz 5 ) LA 25 S A oS
P2 (P> 0.05) , /71541 APACHE I ¥¥4) \PVRI.
7% SP-D .CCL25 IR TR 1241 (P < 0.01) . WM& 3,

25 EEMIMIAFTWLEETGEHHaRAE LU
JEE I AM G T TWL B E UG AR AR & (G T2=1,

100
80
¥ 60
=
& 40 — PVRI
—SP-D
20 —CCL25

— kG

0.2IO.4E).62).SI0.10IO
100-4552 1% (%)
B 1 PVRI I SP-D.CCL25 PPl TWL S & i i
FREE I ROC 2k
Fig.1 ROC curves of PVRI, serum SP-D, and CCL25 in
assessing the degree of lung injury in TWL patients

R3 AFBUSBH RGO L

Tab.3 Comparison of clinical data of patients with different

prognoses
PRI 1(%) ]

% 64(56.14)  25(54.35)

% 50(43.86)  21(45.65) 0043 0836
AEIE (% xts) 53.64+8.11  54.30+7.89  0.469 0.639
BMI(kg/m®, %s) 2322+1.06 2341113 1.007 0316
WEPRIE L1 (%) ] 31(27.19)  10(21.74) 0512 0474
AR AE [ 1 (%) ] 18(15.79) 9(19.57) 0333 0.564
R L (A1 (%) ] 34(29.82)  12(26.09) 0224 0.636
S (%) ] 13(11.40) 7(15.22) 0436  0.509
W S5 IR [ 451 ( %) ]

pSELi] 73(64.04)  27(58.70)

g 22(19.30)  11(23.91) 0498 0.780

AL B VE A 19(16.67) 8(17.39)

ZAMA (%) ]
i) 88(77.19)  32(69.57)
il 26(22.81)  14(30.43) HOI7 0313

APACHE #5343, x+s)  18.96+5.02  24.51+4.88  6.380 <0.001
PVRI[(kPa-s)/L,x+s]  27.91%£3.71  31.53%3.29  5.764 <0.001
SP-D(pg/L, x=+s) 134.60+30.57 177.46241.15 6.389 <0.001
CCL25(ng/L,xs) 206.85+55.23 252.14+61.18  4.550 < 0.001
W[ 5] (% ) ] 23(20.18)  11(23.91) 0274 0.601
LB (%) ] 27(23.68)  12(26.09)  0.103 0.749
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1735 =0) , ¥ APACHE I ¥4 . PVRI . IfiL & SP-D .
CCL251FN AAS & (¥ s Ar &, AR, 617
logistic [ 43477 , 45 5 &7~ APACHE 11 #7-43 \PVRI,
Il SP-D . CCL25 ¥ ™ fig M5 & I TWL 35
TS 2R 2R (P < 0.05) . W34,

2.6 PVRI. f27% SP-D.CCL25 *F /= & f 945 45 TWL
BHETUG G FAEME LU EIMG ST TWL B E
TG A RASAS & T AR N BHEERR AR fE TG 4R
FONBAMEREA, L PVRI, L% SP-D . CCL25 WA 5678
i, 2z il ROC 26, 45 2R %78 PVRIL 1L SP-D.
CCL25 k& 1PAh (35 15 19 AUC 24 0.939(95%CI :
0.890 ~ 0.970) , fHUESE 1 91.30% , $5- 571 1y 84.21%
s 2,

F4  CENIMITEIT TWL R E TS 52 m B 2 5047
Tab.4 Analysis of influencing factors of prognoses in patients

with severe thoracic trauma combined with TWL

95%CI

[H# B Waldy SE P ORfH

TR R
APACHE 194> 0.098 9.912 0.031 <0.05 1.103 1.031 1.179
PVRI 0.095 11.521 0.028 <0.05 1.100 1.012 1.195
SP-D 0.101 8.837 0.034 <0.05 1.106 1.026 1.193

CCL25 0.059 9.604 0.019 <0.05 1.061 1.019 1.104

%5 PVRILILE SP-D . CCL25 M = E Mg M5 T TWL 5
TG AL (E
Tab.5 Prognostic value of PVRI, serum SP-D, and CCL25
in the assessment of patients with severe thoracic trauma

combined with TWL

HWUREE R
(%) (%)

PVRI 0.745 0.670~0.811 29.11(kPa-s)/L.  80.43 60.53

SP-D 0.787 0.716 ~ 0.848 152.94 wg/L 73.91 69.30

CCL25 0.751 0.677 ~0.816 207.10 ng/LL 78.26 67.54

A 0.939 0.890 ~ 0.970 - 91.30 84.21

i&FE AUC 95%CI HRWHA

100
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UL (%)

40
— PVRI

—SP-D
—CCL25
— A
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0.20.40.60.80.100
100-4#5+ 13 (%)

B2 PVRI. I SP-D . CCL25 PP & TR 9 ROC ik

Fig.2 ROC curves of PVRI, serum SP-D, and CCL25 to

assess prognosis of patient
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