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Abstract

:

(1) Background: Current findings emphasize the potential contribution of platelets to the immunological response after severe trauma. As clinical relevance remains unclear, this study aims to analyze the correlation between platelets and lung dysfunction in severely injured patients. (2) Methods: We retrospectively enrolled all multiple trauma patients presenting to our level 1 trauma center from 2015 to 2016 with an Injury-Severity Score (ISS) ≥ 16. Apart from demographic data, platelet counts and PaO2/FiO2 as an approximate indicator for lung physiology were analyzed and correlated on subsequent days after admission. (3) Results: 83 patients with a median ISS of 22 (IQR 18–36) were included. Compared to day 1, platelet counts were decreased on day 3 (p ≤ 0.001). Platelet counts were significantly lower on day 3 in patients with an ISS ≥ 35 (p = 0.011). There were no differences regarding PaO2/FiO2 index. Correlation analysis revealed a positive link between increased platelet counts and PaO2/FiO2 index on day 1 only in severely injured patients (p = 0.007). (4) Conclusions: This work supports the concept of platelets modulating the posttraumatic immune response by affecting lung dysfunction in the early phase after multiple trauma in dependence of injury severity. Our findings contribute to the understanding of the impact of platelets on systemic processes in multiple trauma patients.
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1. Introduction


Trauma-induced injury is the leading cause of death among people until 44 years of age in the United States as well as one of the leading global causes of death and disability [1,2]. Late posttraumatic mortality is caused by systemic hyperinflammation, leading to multiple organ failure (MOF) with high lethality rates up to 50% [3,4,5,6].



Multifactorial pathophysiological mechanisms contribute to increased sensitivity and risk of MOF in the early stages of multiple trauma. The primary components are the pro-inflammatory systemic inflammatory response syndrome (SIRS) and compensatory anti-inflammatory response syndrome (CARS). High intensity and disbalance of these conflicting trauma-induced inflammatory responses trigger the progress of inflammation and development of organ dysfunction and MOF [7,8,9,10,11,12].



Lung injury is frequently observed after multiple trauma and is either caused directly (e.g., thoracic trauma) or indirectly in the context of posttraumatic hyperinflammation or sepsis [13,14,15]. Triggered by SIRS, activated leukocytes migrate into the pulmonary interstitium. Complex intercellular pathways and various cytokines lead to increased endothelial permeability with consecutive alveolar edema and impaired gas exchange. This is followed by a local inflammation, which further contributes to cytokine release and promotes systemic inflammation leading to MOF [16,17,18]. Lung injury clinically manifests as acute respiratory distress syndrome (ARDS), which, according to the latest definition, consists of acute hypoxemia, conspicuous radiological investigations, and exclusion of hydrostatic edema due to cardiac failure [19].



Recently, the impact of platelets on the posttraumatic immune disturbance gained increasing interest. It is well known that platelets serve as immunological mediators besides their distinctive function during hemostasis [20,21,22,23,24,25,26].



Several findings from animal studies indicate that especially in the pathophysiology of lung injury, platelet–neutrophil interactions seem to play a crucial role [27,28,29,30,31]. Driven by pro-inflammatory mediators, platelets adhere to lung capillary endothelial cells, become activated, and release chemokines and lipid mediators [27,28,32,33]. This is followed by activation of attached neutrophils, additional capturing of circulating leukocytes from the blood flow, and further release of pro-inflammatory mediators by endothelial cells [32,34]. Currently, our understanding of the pro- and anti-inflammatory impact of platelets is limited and the subject of ongoing studies.



Several registry studies focused on risk factors for the development of either MOF or ARDS after multiple trauma [35,36,37,38,39]. However, studies reflecting the direct clinical influence of platelets on injury-induced lung impairment are limited. Thus, the present work investigates the correlation between platelet count and lung dysfunction in multiple injury patients. As recent findings revealed a demographic influence on posttraumatic platelet counts [37,40] as well as on MOF and ARDS [35,39,41], we hypothesized that a potential correlation between platelet count and PaO2/FiO2 index would differ in varying subgroups of gender, age, and injury severity. We aim for a transfer of gaining molecular understanding of platelet interaction to a clinical setting to improve the overall understanding of the immunoinflammatory impact of platelets during posttraumatic hyperinflammation.




2. Materials and Methods


The key objective of this study is the clinical investigation of the influence of posttraumatic platelet counts on PaO2/FiO2 index as approximate measure of pulmonary end-organ failure in multiple trauma patients. For comprehensive evaluation, the posttraumatic dynamics of platelet counts and PaO2/FiO2 index were additionally analyzed.



We included all multiple trauma patients from our level 1 trauma center in this retrospective analysis from 2015 to 2016. Inclusion was prompted by an injury-severity score (ISS) of 16 or above. The study protocol was approved by the ethics committee of the Technical University of Munich (vote No. 129/17 S). The study was registered in the German Clinical Trial Registry (www.drks.de (accessed on 1 December 2021), trial number: DRKS00027235) and linked to the international Clinical Trials Registry Platform of the World Health Organization (https://trialsearch.who.int (accessed on 1 December 2021)).



2.1. Descriptive Analysis


Patient data were analyzed for demographic information (gender, age), cause of injury (blunt vs. penetrating), injury patterns, platelet count (G/l), PaO2/FiO2 index (mmHg), ICU stay, and outcome (survival vs. non-survival). For assessment of trauma severity, the ISS was calculated as per definition using the Abbreviated Injury Scale (AIS) [42]. This anatomical grading method provides an overall score for patients suffering from multiple injuries. Several body regions are scored from 0–6 (no injury up to non-survivable injury). The top three severity scores are squared and added. The range of the ISS is given from 0–75 [43]. Platelet count and PaO2/FiO2 index (also called Horovitz quotient or oxygenation index) as approximate measure of posttraumatic lung dysfunction were assessed in the early posttraumatic phase on day 1 and day 3 after admission to our trauma bay. For assessment of dynamic changes, platelet counts and PaO2/FiO2 index on day 3 were compared to base values on day 1. Statistical testing was performed by use of paired t-test after testing for normal distribution (D’Agostino and Pearson test). Testing for differences within the subgroups was performed by t-test and Mann–Whitney U test. Descriptive analysis was performed by use of mean and standard deviation in case of normal distribution or median and interquartile range in case of non-normally distributed parameters.




2.2. Correlation Analysis


As descriptive analysis only allows for interpretation of the kinetics and comparison between the respective subgroups, additional correlation analysis was performed to investigate a potential relationship between platelet count and PaO2/FiO2 index.



Correlation between PaO2/FiO2 index and platelet count for the entire study population and for patients in dependence of thoracic trauma—assessed for each day—was performed by use of Pearson (in case of normal distribution and linear relationship) or Spearman’s correlation coefficient. The identic correlation as named above was performed after dividing the study population into three subgroups (gender: male/female; ISS: <35/≥35; age: <60 years/≥60 years). Correlation coefficients of PaO2/FiO2 index and platelet count of the respective subgroups were compared. A Z-test was performed to compare correlation coefficients from independent samples. For application of the Z-test, Fisher’s Z-transformation was considered.



The level of significance was set as p < 0.05. Statistical testing was performed by use of GraphPad PRISM Software (San Diego, CA, USA).





3. Results


3.1. Descriptive Data


For this study, data from 189 patients hospitalized to our trauma center were screened. With an ISS higher than 16 and full datasets for the measurement of PaO2/FiO2 index and platelet count on subsequent days, 83 individuals were found to be appropriate for inclusion in this research.



The leading cause of injury was a blunt trauma mechanism. The largest proportion was diagnosed with head/neck or extremities/pelvic trauma. Almost half of the patients presented thoracic trauma. The majority suffered a severe trauma expressed by a median ISS of 22 (IQR 18–36). The majority of the patients were admitted to ICU with an average stay of 8 days. Lethal outcome was observed in 10% of the cases. For further details, please see Table 1.




3.2. Dynamics of Platelet Counts and PaO2/FiO2 Index


Platelet counts were gathered in the early phase after admission and analyzed for differences between day 1 and day 3 after trauma (Table 2, Figure 1).



In relation to day 1 as base value, platelet counts decreased significantly on day 3 (D1: mean 185.5 G/l ± 69.6 G/l vs. D3: mean 139.9 G/l ± 53.5 G/l; p ≤ 0.001).



Platelet counts were also analyzed within subgroups in dependence of age, gender, and injury severity (Table 3, Figure 2). Age and gender did not affect platelet counts on day 1 and day 3 after trauma. No significant differences between patients younger/older than 60 years and male/female patients were detected on day 1 and day 3 after admission for multiple trauma. In severely injured patients (ISS ≥ 35), platelet counts were significantly decreased on day 1 (ISS < 35: mean 197.7 ± 65.5 G/l vs. ISS ≥ 35: mean 150.6 ± 70.9 G/l; p = 0.012 *) and day 3 (ISS < 35: mean 149.0 ± 52.2 G/l vs. ISS ≥ 35: mean 113.2 ± 49.4 G/l; p = 0.011 *).



In analogy to platelet counts, PaO2/FiO2 index was determined on day 1 and day 3 after admission (Table 2, Figure 1) and additionally analyzed within the subgroups (Table 4, Figure 2). There were no significant differences.




3.3. Correlation Analysis


In a first step, correlation analysis of the entire study population was performed on day 1 and day 3 after multiple trauma (Figure 3). Correlation coefficients revealed a trend that increased platelet counts tend to be associated with increased PaO2/FiO2 index without reaching level of significance (D1: r = 0.23, p = 0.068; D3: r = 0.149, p = 0.306). To account for the potential impact of thoracic trauma, we performed correlation analysis after dividing the study population in dependence of diagnosed thoracic trauma. There was no significant correlation in patients with or without thoracic trauma between platelet count and PaO2/FiO2 index on day 1 (thoracic trauma: r = 0.19, p = 0.258; no thoracic trauma: r = 0.32, p = 0.109) and day 3 (thoracic trauma: r = 0.07, p = 0.723; no thoracic trauma: r = 0.287, p = 0.248).



The same analysis was performed in the respective subgroups to account for a potential influence of age, gender, and injury severity.



In patients younger than 60 years, a trend was detected that increased platelet counts seem to correlate with high PaO2/FiO2 index on day 1 after multiple trauma (r = 0.263, p = 0.092) (Figure 4, D1). The observations did not reach level of significance.



In dependence of gender, there also was a pronounced positive correlation in male patients on day 1 after multiple trauma (D1: r = 0.249, p = 0.091) (Figure 5, D1). However, a significant correlation was not observed.



In severely injured patients presenting an ISS ≥ 35, we detected a significant positive correlation indicating that increased platelet counts might correlate with increased PaO2/FiO2 index on day 1 after multiple trauma (D1: r = 0.609, p = 0.007 **). The effect was neither present in less severely injured patients (ISS < 35 D1: r = 0.096, p = 0.531; D3: r = 0.13, p = 0.457), nor did it last until day 3 (r = 0.293, p = 0.307) (Figure 6).



Subgroup analysis, which took into account the effects of age, gender, and injury severity, revealed various association patterns as shown in Figure 2, Figure 3, Figure 4, Figure 5 and Figure 6. The level of significance was calculated as part of the statistical workup as shown in the legends of Figure 2, Figure 3, Figure 4, Figure 5 and Figure 6. Table 5 allows for direct comparison of the given correlations, including the detailed indication of the patients included for each subgroup. For statistical comparison of the correlation coefficients, the Z-test was utilized.





4. Discussion


In the setting of posttraumatic hyperinflammation, activated leukocytes migrate into the pulmonary microcirculation, leading to endothelial permeability and tissue edema formation with consecutive impaired gas exchange in the pulmonary alveoli [16,17,18]. Release of inflammatory mediators from the injured lung further contributes to additional end organ damage. Therefore, lung injury is an obligate early step and pacemaker in the development of MOF [38].



The assumption that platelets merely are a key player in hemostasis is outdated. Platelets contribute to inflammation as they release granules with pro-inflammatory cytokines, interact with neutrophils, and amplify endothelial-mediated inflammation and tissue injury [34,44].



In this study, our aim was to transfer increasing molecular understanding to a clinical setting. We performed a descriptive and correlation analysis of 83 multiple trauma patients (median ISS 22, IQR 18–36) to investigate the direct influence of platelet counts on PaO2/FiO2 index as a parameter for lung dysfunction.



4.1. Descriptive Analysis


Dynamics of Platelet Counts and PaO2/FiO2 Index after Multiple Trauma


Facing the entire study population, we detected a significant decrease of platelets on day 3 compared to day 1. There was no difference of PaO2/FiO2 index within the first days after trauma (Figure 1, Table 2). Subgroup analysis revealed significantly decreased platelet counts on day 1 in severely injured patients compared to less severely injured patients. There were no differences regarding PaO2/FiO2 index in dependence of age, gender, and injury severity (Figure 2, Table 3 and Table 4).



Thrombocytopenia in the initial phase after trauma was also detected by Nydam and coworkers. In line with our results, low platelet counts were associated with increased injury severity. In addition, they were able to identify low post-injury platelet counts as a major independent risk factor for MOF and death, whereas higher platelet counts showed a protective effect several days after trauma [37]. Hefele and coworkers investigated post-injury dynamics of platelet counts and described low concentrations in the early phase and a recovery around ten days after multiple trauma with impaired function in thrombelastometry. Analogous to our findings, they detected decreased platelet counts in severely injured patients [40].



Thrombocytopenia in the early critical phase might be caused by dilution effects due to high-volume substitution in heavily injured patients. Furthermore, thrombocytopenia is associated with platelet sequestration in damaged pulmonary tissue by interactions with neutrophils promoted by adhesion molecule P-selectin [27,30,45,46]. We were surprised not to detect any differences in dynamics of PaO2/FiO2 index within the first 72 h after trauma. Several studies identified the lung to be the first affected organ in the cascade of MOF [13,14,15,38]. The large pulmonary capillary system filters the entire cardiac output, which is loaded with cytokines and inflammatory cells, such as neutrophils and macrophages. Ciesla and coworkers investigated a large multiple trauma collective for characterization of the onset of respective organ system impairment in the development of MOF. They detected lung dysfunction with decreased PaO2/FiO2 index to occur 1.6 days after trauma, followed by heart, liver, and kidney failure. The severity of lung dysfunction correlated with the extent of damage to other organ systems [38]. According to Sauaia and coworkers, almost every severe multiple trauma patient develops lung dysfunction, with the lowest influence on mortality. Mortality is believed to be highest for cardiovascular dysfunction, followed by acute kidney failure, liver injury, and lung dysfunction [7,47]. As several studies describe that age, gender, and injury severity influence MOF and lung dysfunction, we would have expected differences in the respected subgroups regarding PaO2/FiO2 index [7,35,36].





4.2. Correlation between Platelet Count and PaO2/FiO2 Index


We did not detect a significant correlation between platelet count and PaO2/FiO2 index facing the entire study population after multiple trauma (Figure 3). Correlation analysis within the subgroups showed no effect for age and gender (Figure 4 and Figure 5, Table 5), but we detected a significantly positive correlation for severely injured patients on day 1 after multiple trauma. On day 3, there still is a tendency without reaching level of significance (Figure 6, Table 5). This indicates that decreased platelet count could be associated with decreased PaO2/FiO2 index as a parameter for impaired lung physiology within 48 h after severe multiple trauma (ISS ≥ 35).



We hypothesize that low platelet counts are caused by sequestration into the lungs as mentioned above [30]. This is followed by local inflammation leading to epithelial damage and fluid infiltration, which reduces alveolar integrity with dysfunctional gas exchange as a consequence [48,49,50]. High platelet counts might predict a less severe posttraumatic course.



Platelets are involved in the pathophysiology of acute lung injury merely by recruitment of neutrophils [34]. After activation, platelets release the content of their granules (procoagulant and fibrinolytic factors, pyrophosphate, calcium, and adhesion molecules) undergo change of shape and upregulate the expression of adhesion molecules (P-selectin, PECAM-1, Glycoprotein IIb/IIIa, fibronectin, and thrombospondin) [34,44,51]. Platelet attachment to pulmonary capillary endothelium is mainly mediated by P-selectin [28]. Subsequent attachment of neutrophils then leads to platelet–neutrophil interactions inducing local tissue injury [34]. Blockade of P-selectin in a rodent animal model for acute lung injury showed superior outcomes due to reduced platelet–neutrophil aggregates making this a potential therapeutic target [27].



Kasotakis and coworkers investigated the effect of platelet transfusions in multiple trauma patients. According to their results, high-volume platelet transfusions are associated with the development of ARDS [52]. This supports the theory of a detrimental effect of platelets on lung physiology. In contradiction to their findings, we detected that increasing platelet counts (without supplementation) are associated with improved lung function. The impact of transfused platelet units could potentially be amplified by HLA antibodies responsible for transfusion-related acute lung injury (TRALI) [52].



Several studies additionally reported that prehospital antiplatelet therapy was associated with lower incidence of lung dysfunction [53,54]. However, a large prospective, randomized, placebo-controlled clinical trial investigating the effect of aspirin on the development of ARDS in patients at risk ruled out a potential benefit [55]. Recent results from a multiple trauma animal model showed promising therapeutic results by use of tranexamic acid as an additional example of potential involvement of the coagulation system in lung dysfunction development. After administration of tranexamic acid, Wu and coworkers detected a decreased pulmonary platelet–neutrophil infiltration with reduced edema formation by increased integrity of epithelial barrier function [56].



In summary, our findings are in line with the existing literature and contribute to the understanding that platelets are involved in the pathophysiology of posttraumatic lung dysfunction. Precise pathways are still not understood and remain to be elucidated.




4.3. Limitations


The study’s design, data processing, and data interpretation imply limitations that must be taken into account. The retrospective character of the study limits the control of data quality and data completeness although all efforts were made to ensure for best possible accuracy.



PaO2/FiO2 index is frequently used to sufficiently describe hypoxemia and lung dysfunction [37,38,52]. However, the current definition of ARDS additionally requires chest radiographs and assessment of right heart function, which are not routinely assessed in our clinic [19].



In addition, injury patterns (e.g., severity of thoracic trauma) and individual therapy (e.g., platelet transfusions) of multiple trauma patients vary significantly. Therefore, the heterogeneity of the patient population has the potential to bias the results. We are aware that direct thoracic trauma in severely injured individuals might have an impact on early PaO2/FiO2 index and potentially influences our results. However, there was no difference for the entire study population in dependence of thoracic trauma. Due to the rather small sample size, we waived additional subgroup analysis in dependence of thoracic trauma. Unfortunately, we were unable to assess platelet transfusions in patients’ medical records, which could further bias our results due to the association with ARDS in multiple trauma patients [52]. We further point out that a study population of 83 individuals is underpowered to derive clear clinical conclusions yet sufficient enough for findings as basis for future studies with larger data sets (e.g., registry studies including the impact of direct thoracic trauma).



Finally, all attempts have been made to discuss the results of the present study with the highest degree of caution. Strong correlation, even reaching level of significance, does not imply causation. Therefore, further studies are needed to support our results.





5. Conclusions


In conclusion, the present retrospective clinical study is the first to investigate the clinical relevance of posttraumatic platelet count, highlighting the correlation between platelets and injury-induced respiratory organ failure.



We were able to present alterations in the dynamics of posttraumatic platelet counts. Severity of injury seems to have a pronounced impact within the first 72 h after trauma, whereas gender and age did not present a modulating influence. Dynamics of PaO2/FiO2 index as a parameter for lung injury remained stable without being influenced by gender, age, or trauma severity. Correlation analysis revealed that low platelet counts tend to be associated with impaired lung physiology only in severely injured patients. Being aware that correlation does not imply causation, our data resonate with previous findings supporting the theory that platelets tend to contribute to the development of posttraumatic lung dysfunction. Our clinical data cannot determine the exact mechanisms but can add further knowledge to the overall understanding of the complex posttraumatic immunological processes and build a basis for future studies.
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Figure 1. Mean and standard deviation of platelet count (A) and PaO2/FiO2 index (B) on D1 and D3 after trauma. Mean platelet count on D3 was significantly decreased compared to D1 (D1: mean 185.5 ± 69.7 G/l vs. D3: mean 139.9 ± 53.5 G/l; p ≤ 0.001). There was no significant difference of the PaO2/FiO2 index between D1 and D3 (D1: mean 325 ± 181.6 mmHg vs. D3: mean 336.8 ± 172.8 mmHg; p = 0.755). D, day. 
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Figure 2. Descriptive subgroup analysis according to age, gender, and injury severity. Mean and standard deviation of platelet count (A) and PaO2/FiO2 index (B) on D1 and D3 after trauma. Comparison of platelet count and PaO2/FiO2, index in dependence of age and gender did not show any significant difference. Platelet count was significantly increased in patients with less severe injury (ISS < 35) compared to severely injured patients (ISS ≥ 35) on D1 (ISS < 35: mean 197.7 ± 65.5 G/l vs. ISS ≥ 35: mean 150.6 ± 70.9 G/l; p = 0.012) and D3 (ISS < 35: mean 149.0 ± 52.2 G/l vs. ISS ≥ 35: mean 113.2 ± 49.4 G/l; p = 0.011). There was no significant difference regarding PaO2/FiO2 index. D, day. 






Figure 2. Descriptive subgroup analysis according to age, gender, and injury severity. Mean and standard deviation of platelet count (A) and PaO2/FiO2 index (B) on D1 and D3 after trauma. Comparison of platelet count and PaO2/FiO2, index in dependence of age and gender did not show any significant difference. Platelet count was significantly increased in patients with less severe injury (ISS < 35) compared to severely injured patients (ISS ≥ 35) on D1 (ISS < 35: mean 197.7 ± 65.5 G/l vs. ISS ≥ 35: mean 150.6 ± 70.9 G/l; p = 0.012) and D3 (ISS < 35: mean 149.0 ± 52.2 G/l vs. ISS ≥ 35: mean 113.2 ± 49.4 G/l; p = 0.011). There was no significant difference regarding PaO2/FiO2 index. D, day.



[image: Jcm 11 01400 g002]







[image: Jcm 11 01400 g003 550] 





Figure 3. Correlation analysis of the entire study population on D1 and D3 after multiple trauma. Correlation analysis showed a slight positive correlation of platelet count and PaO2/FiO2 without reaching level of significance. The effect tends to be more pronounced on D1 (r = 0.231, p = 0.068). D, day; r, Spearman/Pearson correlation coefficient; p, level of significance. 
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Figure 4. Correlation between platelet count and PaO2/FiO2 index following injury in dependence of age. There is no significant correlation between platelet count and PaO2/FiO2 index on D1 and D3 in dependence of age after trauma. Correlation coefficients show a slight positive correlation of platelet counts and PaO2/FiO2 index in younger and older patients. In younger patients, the effect seems to be more pronounced (D1: r = 0.26, p = 0.092; D3: r = 0.119, p = 0.503). D, day; r, Spearman/Pearson correlation coefficient; p, level of significance. 
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Figure 5. Correlation between platelet count and PaO2/FiO2 index following injury in dependence of gender. There is no significant correlation between platelet count and PaO2/FiO2 index on D1 and D3 in dependence of gender after trauma. Correlation coefficients in male patients on D1 (r = 0.249, p = 0.091) and D3 (r = 0.179, p = 0.288) indicate a pronounced effect that increased platelet counts tend to be associated with higher values of PaO2/FiO2 index. D, day; r, Spearman/Pearson correlation coefficient; p, level of significance. 
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Figure 6. Correlation between platelet count and PaO2/FiO2 index following injury in dependence of injury severity (ISS). Correlation coefficients reveal a significantly positive correlation on D1 in severely injured patients (r = 0.609, p = 0.007). Increased platelet count seems to be associated with higher values of PaO2/FiO2 index. On D3, there is a pronounced positive correlation in severely injured patients without reaching level of significance. (r = 0.293, p = 0.307). D, day; r, Spearman/Pearson correlation coefficient; p, level of significance. 
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Table 1. Demographic patient data of the study population.
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	Demography
	Number n (%)
	Median (IQR Q25–Q75)/Mean ± SD





	Included patients
	83 (100%)
	-



	Age
	
	Median 51 years (34–64 years)



	 <60 years
	57 (68.7%)
	Median 43 years (29–51 years)



	 ≥60 years
	26 (31.3%)
	Median 73 years (66–76 years)



	Gender
	
	



	 Male
	62 (74.7%)
	-



	 Female
	21 (25.3%)
	-



	Mechanisms of injury
	
	



	 Blunt trauma
	76 (91.6%)
	-



	 Penetrating trauma
	7 (8.4%)
	-



	AIS
	
	



	 Head/neck
	59 (71.1%)
	Median 3 (0–4)



	 Face
	28 (33.7%)
	Median 0 (0–2)



	 Thorax
	45 (54.2%)
	Median 2 (0–3)



	 Abdomen
	28 (33.7%)
	Median 0 (0–3)



	 Extremities/pelvis
	62 (74.7%)
	Median 3 (0–4)



	 Other
	25 (30.1%)
	Median 0 (0–1)



	ISS
	-
	Median 22 (18–36)



	 <35
	62 (74.7%)
	Median 19 (17–25)



	 ≥35
	21 (25.3%)
	Median 41 (38–57)



	ICU stay
	
	



	 Days on ICU
	1–56 days
	Mean 8.3 ± 13.0 days



	 Patients without ICU stay
	16 (19%)
	Mean 15.1 ± 5.8 days



	 Patients with ICU stay
	67 (81%)
	Mean 10.1 ± 13.7 days



	Mortality
	
	



	 Deaths
	10 (12%)
	-



	 Survivors
	73 (88%)
	-







SD, standard deviation; IQR, interquartile range; AIS, abbreviated injury scale; ISS, injury-severity score; ICU, intensive care unit.
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Table 2. Platelet counts and PaO2/FiO2 on day (D) 1 and 3 of the entire study population.
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	Platelet Count (G/L)

(Mean ± SD)
	p
	PaO2/FiO2 (mmHg)

(Mean ± SD)
	p





	D1
	185.5 ± 69.6
	-
	325 ± 181.6
	



	D3
	139.9 ± 53.5
	≤0.001 ***
	336.8 ± 172.8
	0.755







Testing for statistical significance was performed between D3 and D1 as base value during admission in the trauma bay. SD, standard deviation; *** = p ≤ 0.001; level of significance was set as p < 0.05.
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Table 3. Platelet counts on day (D) 1 and 3 in dependence of age, gender and injury severity.
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	Platelet Count

(G/l)
	<60 Years

(Mean ± SD)
	≥60 Years

(Mean ± SD)
	p





	D1
	189.4 ± 71.7
	176.7 ± 65.3
	0.437



	D3
	140.5 ± 50.5
	138.7 ± 60.2
	0.895



	
	Female
	Male
	p



	D1
	176.4 ± 76.0
	188.6 ± 67.7
	0.518



	D3
	129.8 ± 63.6
	143.3 ± 49.8
	0.408



	
	ISS < 35
	ISS ≥ 35
	p



	D1
	197.7 ± 65.5
	150.6 ± 70.9
	0.012 *



	D3
	149.0 ± 52.2
	113.2 ± 49.4
	0.011 *







SD, standard deviation; ISS, injury-severity score; * = p < 0.05; level of significance was set as p < 0.05.
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Table 4. PaO2/FiO2 index on day (D) 1 and 3 in dependence of age, gender, and injury severity.
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	PaO2/FiO2 Index (mmHg)
	<60 Years

(Mean ± SD)
	≥60 Years

(Mean ± SD)
	p





	D1
	353.3 ± 194.6
	302.8 ± 151.3
	0.672



	D3
	307.3 ± 169.1
	378.5 ± 190.7
	0.236



	
	Female
	Male
	p



	D1
	288.4 ± 148.8
	337.4 ± 191.1
	0.411



	D3
	297.9 ± 114.4
	340.2 ± 193.9
	0.881



	
	ISS < 35
	ISS ≥ 35
	p



	D1
	328.9 ± 190.7
	315.5 ± 160.7
	>0.999



	D3
	355.8 ± 192.9
	263.8 ± 109.8
	0.117







SD, standard deviation; ISS, injury-severity score; level of significance was set as p < 0.05.
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Table 5. Correlation coefficients between platelet count and PaO2/FiO2 index in dependence of age, gender, and injury severity and comparison between correlation coefficients (Z-test).
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Age

	
<60

	
≥60

	
Comparison of Correlation Coefficients




	

	
r

	
p

	
n

	
r

	
p

	
n

	
Z-test

	
p






	
D1

	
0.260

	
0.092

	
ns

	
43

	
0.148

	
0.535

	
ns

	
20

	
0.404

	
0.686




	
D3

	
0.119

	
0.503

	
ns

	
33

	
−0.027

	
0.924

	
ns

	
16

	
0.441

	
0.658




	
Gender

	
Female

	
Male

	
Comparison of Correlation Coefficients




	

	
r

	
p

	
n

	
r

	
p

	
n

	
Z-test

	
p




	
D1

	
0.125

	
0.644

	
ns

	
16

	
0.249

	
0.091

	
ns

	
47

	
–0.408

	
0.684




	
D3

	
0.154

	
0.629

	
ns

	
12

	
0.179

	
0.288

	
ns

	
37

	
–0.069

	
0.946




	
ISS

	
<35

	
≥35

	
Comparison of Correlation Coefficients




	

	
r

	
p

	
n

	
r

	
p

	
n

	
Z-test

	
p




	
D1

	
0.096

	
0.531

	
ns

	
45

	
0.609

	
0.007

	
**

	
18

	
–2.031

	
0.042 *




	
D3

	
0.130

	
0.457

	
ns

	
35

	
−0.293

	
0.307

	
ns

	
14

	
1.238

	
0.216








r, Spearman/Pearson correlation coefficient; p, level of significance; n, number of correlated pairs; ns, not significant; * p < 0.05; ** p < 0.01; level of significance was set as p < 0.05.
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