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Background: To date, there are no studies regarding the Mrp 8/14 in predicting the occurrence of acute respiratory distress syndrome
(ARDS) induced by sepsis. Thus, the objective of this study was to investigate the expression of Myeloid-related proteins 8 and 14
(Mrp 8/14) and its role in ARDS induced by sepsis.

Methods: A total of 168 septic patients were enrolled in the observational study. The baseline information and clinical outcomes were
obtained retrospectively. Serum Mrp 8/14 level was determined by enzyme linked immunosorbent assay (ELISA). The patients were
categorized into sepsis and ARDS group based on whether they developed ARDS during the intensive care unit (ICU) hospitalization.
Results: There was significant difference in the level of Mrp 8/14 between the sepsis group and ARDS groups (P < 0.05). Mrp 8/14
correlated positively with procalcitonin (PCT), interleukin-6 (IL-6), acute physiology and chronic health evaluation II (APACHE II)
score, sequential organ failure assessment (SOFA) score on day 1, mechanical ventilation time, length of ICU stay and hospitalization
expenses in ICU (all P < 0.05). Logistic regression analysis showed Mrp 8/14 was the independent factor for forecasting the
occurrence of sepsis- induced ARDS (P < 0.05). The areas under receiver operating characteristic curves for Mrp 8/14 were higher
than that of PCT, APACHE II score and SOFA score on day 1 (P < 0.05).

Conclusion: The serum Mrp 8/14 level at admission may be a potential marker for predicting the occurrence of ARDS induced by
sepsis. Early detection of serum Mrp 8/14 could help clinicians to identify and evaluate the severity of ARDS induced by sepsis.
Keywords: sepsis, acute respiratory distress syndrome, Mrp 8/14, inflammation, intensive care unit

Introduction

Sepsis, one of the most prevalent complications in the intensive care unit (ICU), refers to a life-threatening organ dysfunction
caused by a dysregulated host response to infection.' The lung, being the primary organ for gas exchange and a reservoir for
pathogens in the body, is often the initial target organ susceptible to damage during sepsis and the compromised exchange of
oxygen and nutrients in the pulmonary micro-circulation is considered the most dreaded complication of septic lung damage.
Serious lung injury may lead to acute respiratory distress syndrome (ARDS) and ultimately respiratory failure.®> As
a consequence, the occurrence of ARDS is frequently considered a fatal consequence of sepsis, with sepsis accounting for

approximately 32% of its etiology.* Alarmingly, despite significant advancements in the diagnosis of ARDS, there is still an
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upward trend in the prevalence of ARDS associated with sepsis. The mortality rate of sepsis-related ARDS is approximately
40%, and in certain countries, it can even reach up to 50%.>° Additionally, although the majority of individuals who have
survived ARDS regain normal or near-normal pulmonary function, a significant number continues to experience functional
limitations attributed to muscle weakness, deconditioning, or psychological consequences resulting from the severity of their
illness.”® Therefore, the expeditious identification of ARDS induced by sepsis is an essential prerequisite for improving
patients’ survival.

Currently, the diagnosis of ARDS primarily relies on the oxygenation defect, such as PaO,/FiO, ratio, which is derived
predominantly from clinical data according to the definition provided by Berlin.” The PaO,/FiO, ratio, however, is highly
dependent on the ventilator settings, and the presence of pulmonary edema or dysfunction in the pulmonary vasculature can
also have a detrimental impact. The current challenge lies in the absence of sensitive biomarkers that can serve as quantitative
indicators, thus impeding accurate identification and prediction of ARDS occurrence and progression in septic patients.'”'! As
a result, it is of significant importance to explore reliable biomarkers that are easily detectable in the early diagnosis and
progression of ARDS induced by sepsis.

It is well established that the neutrophil activation and excessive inflammatory responses play a crucial role in the progression
of sepsis-induced lung injury and ARDS.'>"* The protein myeloid-related proteins 8 and 14 (Mrp 8/14), also known as
calprotectin or S100 calcium-binding protein A8 and A9 (S100 A8/A9), is a leukocyte calgranulin that constitutes 40% of the
cytosolic protein content in neutrophils and is present at lower levels in monocytes. 141t has been reported that S100A9 expression
was significantly increased in the lungs of lipopolysaccharide (LPS)-treated mice and inhibition of SI00A9 could effectively
attenuate the inflammatory responses and mitigate LPS-induced lung injury,'>'® indicating that S100A9 is closely related to lung
injury induced by sepsis. Furthermore, recent studies have also suggested that SI00A9 is associated with corona-virus disease
2019 (COVID-19)-induced pneumonia and ARDS,'”'® suggesting that SI00A9 may also exert a significant impact on lung
injury induced by COVID-19. However, whether serum Mrp 8/14 could be used as a potential marker for predicting the
occurrence of ARDS induced by sepsis has not been previously investigated. In addition, there is currently a lack of clinical
research investigating the potential correlation between serum Mrp 8/14 levels and the severity of ARDS.

Therefore, the aim of our exploratory study was to investigate whether neutrophil-derived plasma markers, Mrp 8/14,
can serve as a reliable biomarker for early detection of sepsis-associated ARDS, thereby enabling timely intervention by
clinicians and ultimately enhancing the overall quality of life.

Materials and Methods
Study Population

This single-center, retrospective cohort study was reviewed and approved by the Institutional Review Board of Nanjing First
Hospital, Nanjing Medical University (IRB no: KY20201102-03), and all procedures performed in studies involving human
participants were in accordance with the Declaration of Helsinki. Patients admitted to ICU of Nanjing First Hospital, Nanjing
Medical University from August 2021 to July 2023, were enrolled. All participants were over 18 years old and signed
informed consent; the patients were in the ICU for a duration exceeding over 24 hours. The patients diagnosed with sepsis
were screened at ICU admission based on the International Consensus on the Definition of Sepsis and Septic Shock 3.0
published in 2016."° The diagnosis of ARDS patients was confirmed by evaluating their clinical characteristics, conducting
arterial blood gas analysis, analyzing pathogenic factors and reviewing radiographic information by two bedside ICU
attending clinicians based on the Berlin definition.’ The specific criteria were as follows: (1) an acute onset of new or
worsening respiratory symptoms within 1 week and incubation for mechanical ventilation support; (2) PaO,/FiO, ratio
(arterial oxygen/fraction of inspired oxygen)<300 mmHg; (3) bilateral opacity on chest radiograph. Patients were excluded
from the study if they met the following exclusion criteria: (1) patients with less than 24 h stay or more than 30 days in ICU; (2)
patients with malignancies, immunodeficiency or pregnancy; (3) patients with history of asthma, chronic obstructive
pulmonary disease or interstitial lung disease; (4) age <18 years; (5) The patients with ARDS identified before ICU admission,
for whom the timing of ARDS diagnosis was uncertain. The enrolled septic patients were categorized into sepsis group and
ARDS group based on whether they developed ARDS during their stay in the ICU.

2940 e Journal of Inflammation Research 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Sun et al

Clinical Data

After enrolment, the following baseline information was collected from the electronic medical records (EMR), including
demographic data and laboratory indicators: age, sex, sequential organ failure assessment (SOFA) score (ICU
admission day one), acute physiology and chronic health evaluation II (APACHE II) score within the first 24 hours,
duration of mechanical ventilation, length of ICU stay, length of hospital stay, renal replacement therapy percentage, ICU
hospitalization expenses and mortality. All patients’ blood samples were collected on the first day of ICU admission,
prior to the occurrence of ARDS, for detection of the following laboratory indicators: white blood cell count (WBC),
neutrophil count, procalcitonin (PCT) level, C-reactive protein (CRP) level, interleukin-6 (IL-6), platelet, albumin,
creatinine and blood urea nitrogen (Bun).

Mrp 8/14 Assay

The peripheral venous blood was collected from all enrolled patients on the first day of ICU admission, prior to the onset
of ARDS, for detection of Mrp 8/14. All blood samples were allowed to clot for 2 hours at room temperature before
centrifugation (20 min, 2000rpm, 4°C) and stored at —80 °C until analyzed. Mrp 8/14 was measured using an enzyme
linked immunosorbent assay (ELISA) with Human S100 Calcium-Binding Protein A8/A9 Complex (Mrp 8/14) ELISA
Kit on serum samples (catalogue number. CSB-E12149h) (cusabio, China). All procedures were executed in accordance
with the manufacturer’s instructions. The ELISA assay demonstrated an acceptable range of inter-assay variability
(coefficient of variability < 10%). The blood samples were collected within 24 hours following admission to the ICU.

Statistical Analysis

All data were analyzed using SPSS 22.0. Continuous variables were tested for normal distribution using the
Kolmogorov—Smirnov test. Continuous data were expressed as means + standard deviation (SD) if they met the normal
distribution, and the independent-sample z-test was used for inter-group comparison. Non-normally distributed contin-
uous data were expressed as the median and interquartile range (IQR). The Mann—Whitney U-test was used for
comparison. Qualitative/categorical variables were compared between groups using the chi-square test or Fisher’s
exact test, and the results are shown as numbers and percentages. Spearman correlation analysis was used for correlation
analysis. Univariate analysis and multiple logistic regression analysis were conducted to determine independent risk
factors for ARDS occurrence. The ORs and corresponding 95% confidence interval (CI) were calculated for all variables.
The diagnostic value was determined by receiver operating characteristic (ROC) curve analysis. A P value of <0.05 was

considered statistically significant.

Results

Baseline of Patients’ Characteristics

There were 237 patients who met the sepsis definition by Sepsis-3. A total of 69 patients were excluded according to the
following criteria: lack of data (n = 12), age <18 years (n =4), less than 24 h stay or more than 30 days (n = 23), malignancies,
immunodeficiency or pregnancy (n = 11) and history of asthma, COPD or interstitial lung disease (n = 19). One hundred and
sixty-eight patients met the inclusion criteria, including 118 patients in ARDS group and 50 patients in sepsis group (Figure 1).
The comorbid conditions of septic patients enrolled in the study, such as coronary heart disease (30.36%, 51/168), hyperten-
sion (60.10%, 106/168), diabetes mellitus (50.60%, 85/168) and cerebrovascular disease (33.33%, 56/168), were documented.
The sites of infection in septic patients leading to ICU admission such as respiratory infection (50.60%, 85/168), urinary tract
infection (11.31%, 19/168), bloodstream infection (9.52%, 16/168), abdominal cavity infection (20.83%, 35/168) and so on
(7.74%, 13/168) were recorded. The median age in the sepsis group was 69.28 + 9.39 years, with 48.00% being men, and the
ARDS group was 71.01 + 8.69 years, with 62.71% being men. Compared to sepsis group, the patients in ARDS group had
a higher APACHE 11 score, SOFA score on day 1, PCT and IL-6 level (P < 0.05, Table 1). In addition, no significant difference
was found in other baseline characteristics between the two groups (P > 0.05, Table 1).
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237 sepsis patients in Sepsis 3.0 Definition

Exclusion:
Age <18 years n=4

Less than 24 h stay or more than 30 days n =23

Malignancies, immunodeficiency or pregnancy n =11
History of asthma, COPD or interstitial lung disease n =19

Lack of data n=12

Included 168 sepsis patients

50 sepsis patients 118 ARDS patients

Figure | Flow chart of the study patients to illustrate study screening and recruitment.
Abbreviations: COPD, chronic obstructive pulmonary disease; ARDS, Acute respiratory distress syndrome.

Level of Serum Mrp 8/14 in ICU Sepsis and ARDS Patients

The expression of serum Mrp 8/14 was detected in all enrolled subjects, including patients with sepsis and ARDS
induced by sepsis. The mean level of serum Mrp 8/14 in ARDS group was 15.61 (9.67, 24.34)ug/mL, which was
significantly exceeded the mean level of Mrp 8/14 in sepsis group at 3.94 (2.06, 10.77)ug/mL (P = 0.000) (Table 1).

Table | Baseline and Clinical Characteristics of the Study Population

Patients Characteristics Sepsis (n = 50) ARDS (n=118) AlzZit P
Sex [male, n (%)] 24 (48.00) 74 (62.71) 3.127 | 0.077
Age, years, mean + SD 69.28 + 9.39 71.01 £ 8.69 —=1.151 | 0.327
Infection sites leading to ICU admission, n(%) 3.307 | 0.508
Respiratory infection 20 (40.00) 65 (55.08) 3.197 | 0.074
Urinary tract infection 7 (14.00) 12 (10.17) 0514 | 0474
Bloodstream infections 6 (12.00) 10 (8.47) 0.180 | 0.674
Abdominal cavity infection 12 (24.00) 23 (19.49) 0.433 | 0511
Others 5 (10.00) 8 (6.78) 0.159 | 0.690
Past medical history, n (%) 3.042 | 0.385
Coronary heart disease 16 (32.00) 35 (29.66) 0.091 | 0.763
Hypertension 26 (52.00) 80 (67.80) 3.763 | 0.052
Diabetes mellitus 29 (58.00) 56 (47.46) 1.561 | 0.211
Cerebrovascular disease 20 (40.00) 36 (30.51) 1.424 | 0.233
Laboratory indicators
WBC, x 10%/L, mean * SD 15.18 + 7.25 13.38 + 6.06 1.655 | 0.100
Neutrophil, x 10°/L, mean + SD 12.94 + 6.40 11.06 + 6.30 1.762 | 0.080
CRP, mg/L, mean * SD 132.24 + 82.31 118.04 + 80.05 1.043 | 0.299
PCT, ng/mL, median (IQR) 12.60 (2.38,24.68) 23.36 (8.34, 44.77) —2.545 | 0.011
(Continued)
2942 e Journal of Inflammation Research 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove

Sun et al

Table | (Continued).

Patients Characteristics Sepsis (n = 50) ARDS (n=118) Fa4L: P

IL-6, pg/mL, median (IQR) 129.41 (42.05, 1888.24) | 1827.28 (210.70, 9904.21) | —3.556 | 0.000
Platelet, x10° /L, mean % SD 163.56 = 104.94 160.88 + 90.40 —0.034 | 0.515
Albumin, g/L, mean * SD 30.93 £ 5.24 30.06 = 4.71 0511 | 0977
Creatinine, umol/L, median (IQR) 157.95 (94.80, 231.43) 123.95 (77.08, 227.73) —1.431 | 0.152
Bun, mmol/L, median (IQR) 14.03 (10.29, 20.30) 13.48 (7.31, 23.25) —1.003 | 0.316
APACHE Il score, median (IQR) 21.00 (17.00, 26.00) 27.00 (19.00,32.00) —3.755 | 0.000
SOFA score on day |, median (IQR) 7.00 (5.00, 10.00) 11.00 (8.00, 15.00) —=5.193 | 0.000
Calcium, mmol/L, median (IQR) 1.14 (1.06, 1.26) 1.15 (1.07,1.23) —0.049 | 0.961
Sodium, mmol/L, mean * SD 140.83 + 6.86 138.88 + 8.73 0.886 | 0.435
Mrp 8/14, ug/mL, median (IQR) 3.94 (2.06, 10.77) 15.61 (9.67,24.34) —6.697 | 0.000

Notes: P value below 0.05 indicate statistical significance.

Abbreviations: APACHE Il score, Acute physiology and chronic health evaluation Il score; WBC, White blood cell; CRP, C-reactive protein;
PCT, Procalcitonin; SOFA score, Sequential Organ Failure Assessment score; IL-6, Interleukin-6; Bun, Blood urea nitrogen; Mrp 8/14, Myeloid-
related proteins 8 and 14; ICU, Intensive care unit; IQR, Inter quartile range; SD, Standard deviation.

Comparison of Clinical Outcomes

As illustrated in Table 2, the clinical outcome of patients with sepsis or ARDS was assessed based on the following
parameters, including the mechanical ventilation rate, duration of mechanical ventilation, renal replacement therapy, shock
rate, length of ICU stay, hospitalization expenses in ICU and ICU mortality. We found that mechanical ventilation rate,
duration of mechanical ventilation, length of ICU stay, hospitalization expenses in ICU and ICU mortality were higher in
ARDS group than that in sepsis group [x* = 20.885, P = 0.000; 3.00 (5.00, 8.00) vs 2.00 (0.00, 6.00), P = 0.000; 10.00 (6.00,
15.00) vs 7.00 (5.00, 11.00), P = 0.005; 8.47 (6.93, 14.30) vs 5.77 (4.69, 8.10), P = 0.000; x> = 5.721, P = 0.017)]. However,
there were no significant differences in renal replacement therapy and shock rate between the two groups (all P > 0.05).

Mrp 8/14 Correlation with Laboratory Parameters of Infection and PaO,/FiO,

We further analyzed the association between serum Mrp 8/14 level and infection-related laboratory parameters, including WBC,
neutrophil, CRP, PCT and IL-6. Mrp 8/14 displayed a positive correlation with the serum level of PCT and IL-6 (Spearman
correlation coefficient 0.541 and 0.512, respectively, all P = 0.000) but no correlation with WBC, neutrophil and CRP (Spearman
correlation coefficient 0.113, 0.003 and 0.018, respectively, all P > 0.05). In addition, the Mrp 8/14 exhibited a significant
negative correlation with PaO,/FiO, (Spearman correlation coefficient —0.547, P = 0.000) (more details seen in Figure 2).

Mrp 8/14 Correlation with Severity and Prognosis

There was a positive correlation between serum Mrp 8/14 level and the APACHE II score, SOFA score on day 1,
mechanical ventilation time, length of ICU stay and hospitalization expenses in ICU (Spearman correlation coefficient
0.518, 0.643, 0.538, 0.324, and 0.470, respectively, all P = 0.000) (more details depicted in Figure 3).

Table 2 Clinical Outcomes of the Two Groups

Outcomes Sepsis (n = 50) | ARDS (n=118) Va4 P

Renal replacement therapy, n (%) 5 (10.00) 27 (22.88) 3.779 | 0.052
Shock rate, n (%) 37 (74.00) 87 (73.73) 0.001 | 0.971
Mechanical ventilation rate, n (%) 29 (58.00) 105 (88.98) 20.885 | 0.000
Duration of Mechanical ventilation, days, median (IQR) 2.00 (0.00-6.00) 3.00 (5.00, 8.00) —3.507 | 0.000
Length of ICU stay, days, median (IQR) 7.00 (5.00, 11.00) | 10.00 (6.00, 15.00) | —2.791 | 0.005
Hospitalization expenses in ICU, median (IQR), (10,000 yuan) | 5.77 (4.69, 8.10) | 8.47 (6.93, 14.30) | —4.279 | 0.000
ICU mortality, n (%) 37 (74.00) 64 (54.24) 5.721 | 0.017

Notes: P value below 0.05 indicate statistical significance.
Abbreviations: ICU, Intensive care unit; ARDS, Acute respiratory distress syndrome; IQR, Inter quartile range.
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Figure 2 Mrp 8/14 correlation with infectious laboratory parameters and PaO,/FiO,. Mrp 8/14 has a positive correlation with the serum level of PCT and IL-6 (Spearman
correlation coefficient 0.541 and 0.512 respectively, all P = 0.000) and has a negative correlation with PaO2/FiO2 (Spearman correlation coefficient —0.547, P = 0.000).
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Figure 3 Mrp 8/14 correlation with severity and prognosis of sepsis-induced ARDS. Mrp 8/14 has a positive correlation with the APACHE Il score, SOFA score on day |,
mechanical ventilation time, length of ICU stay and hospitalization expenses in ICU (Spearman correlation coefficient 0.518, 0.643, 0.538, 0.324 and 0.470 respectively, all P = 0.000).
Abbreviations: APACHE |Il, Acute physiology and chronic health evaluation Il score; ICU, intensive care unit; SOFA, Sequential Organ Failure Assessment; Mrp 8/14,
Myeloid-related proteins 8 and 14; ARDS, Acute respiratory distress syndrome. P value below 0.05 indicates statistical significance.

Factors Associated with the Occurrence of ARDS in Patients with Sepsis
The Forest plot of logistic regression analysis showed Mrp 8/14 was the independent factor for forecasting the occurrence
of ARDS induced by sepsis during ICU stay [OR = 1.165, 95% CI = (1.077, 1.260), P = 0.000], as shown in Figure 4.

Predictive Value of Mrp 8/14 for the Occurrence of ARDS in Patients with Sepsis
To investigate the potential applicability of Mrp 8/14 as a predictive marker for the occurrence of ARDS in septic patients
during ICU stay, the ROC analysis was conducted using clinical and laboratory indicators. As documented in Figure 5 and
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OR (95% CI) P value

Mrp 8/14 ® 1.165(1.077, 1.260) 0.000
IL-6 1.000(1.000, 1.000) 0.964
PCT —e— 0.992(0.968, 1.016) 0.992
SOFA ¢ o " 1.072(0.935, 1.228) 0.319
APACHE I 0.992(0.968, 1.016) 0.497

I T T 1
0.9 1.0 1.1 1.2 1.3
Odds ratio (OR)

Figure 4 Forest plot of logistic regression analysis for ARDS in patients with sepsis. Adjusted for age, gender, baseline APACHE Il score and SOFA score. The logistic
regression analysis showed Mrp 8/14 was the independent factor for forecasting the occurrence of ARDS induced by sepsis [OR = 1.165, 95% CI = (1.077, 1.260), P = 0.000].
Abbreviations: APACHE Il, Acute physiology and chronic health evaluation Il score; ICU, Intensive care unit; SOFA, Sequential Organ Failure Assessment; Mrp 8/14,
Myeloid-related proteins 8 and 14; ARDS, Acute respiratory distress syndrome; IL-6, Interleukin-6; PCT, Procalcitonin; OR, odds ratio; Cl, confidence interval. P value below
0.05 indicates statistical significance.
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Figure 5 Receiver operating characteristic (ROC) curve analysis of Mrp 8/14, APACHE Il score, SOFA score, PCT and IL-6 for predicting the occurrence of ARDS in septic
patients.

Abbreviations: APACHE Il score, Acute physiology and chronic health evaluation Il score; SOFA score, Sequential Organ Failure Assessment score; Mrp 8/14, Myeloid-
related proteins 8 and 14; PCT, Procalcitonin; IL-6, Interleukin-6; ARDS, Acute respiratory distress syndrome; OR, odds ratio; Cl, confidence interval. P value below 0.05
indicates statistical significance.

Table 3, among the SOFA score on day 1, APACHE II score, PCT, IL-6 and Mrp 8/14, AUC for Mrp 8/14 (AUC 0.827, 95%
CI 0.758-0.896, P = 0.000) was higher than the AUC for PCT (AUC 0.624, 95% CI 0.536-0.713, P = 0.011), IL-6 (AUC
0.674, 95% CI 0.583-0.764, P = 0.000), APACHE II score (AUC 0.683, 95% CI 0.600-0.767, P = 0.000) and SOFA score
on day 1 (AUC 0.753, 95% CI 0.671-0.835, P = 0.000).

Discussion

In this retrospective cohort study, we initially observed differential expression of serum Mrp 8/14 in peripheral blood
samples from patients with sepsis and sepsis-induced ARDS, suggesting that Mrp 8/14 is involved in the pathophysio-
logic process of sepsis-induced ARDS. Furthermore, this study represents the first clinical investigation into the

correlation between serum Mrp 8/14 levels and sepsis-induced ARDS. Importantly, our study also demonstrates that
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Table 3 The Performance of Mrp 8/14 Upon Admission for Predicting the Occurrence of
ARDS in Septic Patients

Indicators | Cut-off AUC (95% CI) Sensitivity | Specificity | Youden P

Mrp 8/14 11.23 | 0.827 (0.758, 0.896) 0.686 0.820 0.506 0.000
SOFA 6.50 0.753 (0.671, 0.835) 0.856 0.480 0.336 0.000
APACHE I 24.50 | 0.683 (0.600, 0.767) 0.627 0.700 0.327 0.000
PCT 2551 0.624 (0.536, 0.713) 0.466 0.800 0.266 0.011
IL-6 169.90 | 0.674 (0.583, 0.764) 0.800 0.560 0.357 0.000

Notes: P value below 0.05 indicate statistical significance.

Abbreviations: APACHE Il score, Acute physiology and chronic health evaluation Il score; SOFA score, Sequential
Organ Failure Assessment score; PCT, Procalcitonin; IL-6, Interleukin-6; Mrp 8/14, Myeloid-related proteins 8 and
14; ARDS, Acute respiratory distress syndrome; AUC, Area under the curve; Cl, Confidence interval.

serum Mrp 8/14 levels correlate significantly with the severity and prognosis of patients with ARDS induced by sepsis
and can predict the occurrence of ARDS in septic patients.

Studies have demonstrated that neutrophils are considered as the primary inflammatory cells in the pathogenesis of lung
injury induced by LPS**?! due to their rapid activation and recruitment into the injury sites following exposure to injury
stimuli.”? Mrp 8/14, a protein linked to inflammatory responses, is released abundantly and actively participates in the
recruitment of leukocytes and cytokine secretion upon infection, thereby exacerbating inflammatory responses and tissue
damage.”**° In our study, we performed a preliminary experiment exploration and observed a clear detectable difference in
the expression level of Mrp 8/14 between septic patients and ARDS patients, which is consistent with the previous study that
serum Mrp 8/14 was significantly higher in ARDS and mechanical ventilation patients.'® However, the higher expression level
of Mrp 8/14 observed in our study may be attributed to the inclusion of ARDS patients with not only viral infections but also
disease-causing microorganisms such as bacteria compared to the previous one.'® In addition, as is seen in Table 2 and
Figure 3, we found that the clinical outcomes of the patients in ARDS group were worse than that of those in sepsis group.
Further analysis shows that serum Mrp 8/14 levels exhibit a significant positive correlation with the APACHE II score, SOFA
score on day 1, length of ICU stay, mechanical ventilation time and hospitalization expenses in ICU, suggesting that Mrp 8/14
may serve as an independent serum marker that accurately reflects the severity and prognosis of ARDS induced by sepsis.

As an acute-phase reactant protein, CRP is extensively utilized and investigated as a biomarker.”**” PCT is one of the most
extensively researched biomarkers and enables early diagnosis and effective therapy management of sepsis.”**° IL-6 plays
a crucial role as a mediator in the acute phase of response to inflammation during sepsis, and its clinical significance has been
evaluated in various septic conditions through multiple studies.**' We also observed that the levels of PCT, IL-6, and CRP are
commonly utilized in clinical practice to evaluate the severity of infection in patients. Therefore, we conducted an integrated
analysis of clinical infectious laboratory indicators, revealing a significant elevation in PCT and IL-6 levels among patients
with ARDS compared to those with sepsis.

To further validate the relationship between serum Mrp 8/14 with infection, we conducted a comparative analysis of
serum Mrp 8/14 expression with clinical biomarkers associated with infection parameter, such as WBC count, neutrophil
count, IL-6 levels, PCT levels and CRP levels. The findings demonstrated a close correlation between serum Mrp 8/14
levels and both PCT (Spearman correlation coefficient = 0.541, P = 0.000) and IL-6 (Spearman correlation coefficient =
0.512, P = 0.000). In conjunction with our findings, it is reasonable to deduce a significant correlation between serum
Mrp 8/14 levels and infection. However, the present study did not observe a direct correlation between serum Mrp 8/14
levels and WBC and neutrophil. In fact, the existing study has revealed that the diagnostic value of WBC and neutrophil
levels in identifying infection and sepsis remains limited due to its susceptibility to various non-infectious factors when
administered with corticosteroids, catecholamines and critical illness stress*> and may even markedly decrease in the
context of severe infection, particularly if the patients have compromised immune function.”® Additionally, we also
observed that CRP, not PCT, had no correlation with the serum Mrp 8/14, which may be attributed that the subjects in
present study included partial trauma patients which experience various degrees of stress that elicits an inflammatory

response and ultimately causes an elevation in PCT concentrations.** Simultaneously, the finding was consistent with the
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study that PCT exhibits superior sensitivity compared to CRP in distinguishing between bacterial and non-bacterial
infections.*

The multivariable analysis indicated that the occurrence of ARDS in septic patients admitted to ICU was closely
associated with the detection of serum Mrp 8/14 on the first day. ROC analysis demonstrated that serum Mrp 8/14, as
a single indicator, exhibited a higher specificity of 82.0% compared to PCT, IL-6, APACHE II and SOFA score. In
clinical practice, serum Mrp 8/14 might provide more information about the prediction of ARDS in patients with sepsis
quickly and objectively. In addition, the present study also showed that the IL-6 and PCT had the similar prediction value
of ARDS in septic patients, which is in line with the previous study that IL-6 has diagnostic value that is comparable, but
not superior, to PCT in patients with sepsis and septic shock.***¢

It is worth noting that the diagnosis of ARDS patients included in the present study was still confirmed based on the
Berlin definition” rather than the latest New Global Definition.>” It is known that the New Global Definition is recognized
as an extension of the Berlin definition of ARDS, aiming primarily to enhance the diagnostic feasibility of ARDS,
particularly in resource-limited settings. However, as an tertiary teaching hospital, the diagnosis of ARDS patients
admitted to the ICU of our hospital primarily relies on the clinical presentation, PaO,/FiO, ratio and identification of
bilateral opacity on chest radiograph, which still persists in the New Global Definition. Therefore, the latest diagnostic
criteria for ARDS did not affect the results of the present study based on the Berlin definition.

To the best of our knowledge, this study represents the first attempt to assess serum Mrp 8/14 as a potential biomarker
for predicting the development of sepsis-induced ARDS. However, we could not ignore that there were several
limitations in the present study. First, the present study was limited by its single-center design, which may introduce
several inherent biases. Given the constraints imposed by the sample size, it is important to interpret the findings with
caution and consider them as preliminary conclusions. Therefore, further investigations involving larger sample sizes and
multiple centers are warranted to validate our results. Second, a portion of the septic patients enrolled in our institution
had been transferred with prior management for sepsis, including administration of antibiotics, fluids, or vasopressors,
which could potentially impact the progression from sepsis to ARDS. Furthermore, due to the inability to continuously
monitor PaO2/FiO2 ratio and chest imaging in septic patients, we could not obtain the specific time information on the
occurrence of ARDS. Therefore, the relationship between the collection time of Mrp 8/14 samples and the development
of ARDS was not analyzed, despite the fact that Mrp8/14 blood samples were collected on the first day of ICU
admission, prior to the occurrence of ARDS. Finally, the clinical findings could not provide direct evidence demonstrat-
ing the involvement of serum Mrp 8/14 in the regulation of sepsis-induced ARDS, and the molecular mechanisms
regarding the serum Mrp 8/14 in the development of ARDS induced by sepsis should be further explored.

In conclusion, the data presented in this study demonstrate a good performance of serum Mrp 8/14 in predicting the
occurrence of ARDS induced by sepsis. In addition, the presence of serum Mrp 8/14 may serve as an indicator for both
the severity of sepsis-induced ARDS and the presence of infection. Of course, the present study has given some insight
into the issue, and further multicentric investigations with a larger cohort will be needed to corroborate these findings. On

all accounts, the serum Mrp 8/14 level of septic patients upon admission to the ICU deserves increased attention.
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