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Rationale: Abnormal values of hypercoagulability biomarkers, such as D-dimer, have been described in Coronavirus Disease 2019 (COVID-19), which has also been associated with disease severity and in-hospital mortality. COVID-19 patients with pneumonia are at greater risk of pulmonary embolism (PE). However, the real incidence of PE is not yet clear, since studies have been limited in size, mostly retrospective, and PE diagnostic procedures were only performed when PE was clinically suspected.

Objectives: (1) To determine the incidence, clinical, radiological, and biological characteristics, and clinical outcomes of PE among patients hospitalized for COVID-19 pneumonia with D-dimer > 1,000 ng/mL. (2) To develop a prognostic model to predict PE in these patients.

Methods: Single-center prospective cohort study. Consecutive confirmed cases of COVID-19 pneumonia with D-dimer > 1,000 ng/mL underwent computed tomography pulmonary angiography (CTPA). Demographic and laboratory data, comorbidities, CTPA scores, treatments administered, and clinical outcomes were analyzed and compared between patients with and without PE. A risk score was constructed from all these variables.

Results: Between 6 April 2020 and 2 February 2021, 179 consecutive patients were included. The overall incidence of PE was 39.7% (71 patients) (CI 95%, 32–47%). In patients with PE, emboli were located mainly in segmental/subsegmental arteries (67%). Patients with PE did not differ from the non-PE group in sex, age, or risk factors for thromboembolic disease. Higher urea, D-Dimer, D-dimer-to-ferritin and D-dimer-to-lactate dehydrogenase (LDH) ratios, platelet distribution width (PDW), and neutrophil-to-lymphocyte ratio (NLR) values were found in patients with PE when compared to patients with non-PE. Besides, lymphocyte counts turned out to be lower in patients with PE. A score for PE prediction was constructed with excellent overall performance [area under the ROC curve-receiver operating characteristic (AUC-ROC) 0.81 (95% CI: 0.73–0.89)]. The PATCOM score stands for Pulmonary Artery Thrombosis in COVID-19 Mallorca and includes platelet count, PDW, urea concentration, and D-dimer-to-ferritin ratio.

Conclusion: COVID-19 patients with pneumonia and D-dimer values > 1,000 ng/mL were presented with a very high incidence of PE, regardless of clinical suspicion. Significant differences in urea, D-dimer, PDW, NLR, and lymphocyte count were found between patients with PE and non-PE. The PATCOM score is presented in this study as a promising PE prediction rule, although validation in further studies is required.
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INTRODUCTION

The disease caused by the novel severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) presents heterogeneous clinical features, from asymptomatic infection to acute respiratory distress syndrome, with mortality rates ranging from 0.15 to 5%, and substantial variability by location and certain underlying medical comorbidities (1, 2). Further, fatality rates are higher when D-dimer is > 1,000 ng/mL among hospitalized patients and increase exponentially with age (2–5). Likewise, severe Coronavirus Disease-19 (COVID-19) may show systemic hyper-inflammation (6) and complex coagulation abnormalities that generate a hypercoagulable state (5). Previous studies suggest a possible association between COVID-19 and pulmonary embolism (PE) (7–12). Some risk factors for severe COVID-19 and death, including obesity, increasing age, and a hypercoagulable state, are the same as those for PE. Moreover, patients with COVID-19 are usually bedridden for many days during the acute phase. Rates of PE complications in COVID-19 are low in non-hospitalized patients with asymptomatic or mild diseases but higher with increasing severity of the infection, with those in the intensive care unit (ICU) being at the greatest risk (13, 14). Furthermore, PE has been associated with higher mortality rates (8, 13), and recent data suggest that intermediate-dose thromboprophylaxis is not superior to standard thromboprophylaxis in critically ill patients (14). Nevertheless, elsewhere, a much lower incidence of PE was found among hospitalized patients with COVID-19 (15, 16).

Although the etiopathogenesis of PE in COVID-19 is poorly understood, factors related to the acute inflammatory response to the disease may be contributing to a dysregulation of the equilibrium of procoagulant and anticoagulant mechanisms (2, 6, 17).

Pulmonary embolism diagnosis is a challenging task in COVID-19 hospitalized patients, mainly due to its non-specific clinical presentation and also because symptoms of PE overlap with COVID-19. Nevertheless, early PE diagnosis is essential, as well-timed treatment is highly effective and proven to significantly influence clinical outcomes (18). D-dimer values > 1,000 ng/mL are relatively common in patients with COVID-19, ranging from 40 to 70% (5, 19), with a more pronounced increase among severe cases (3, 20).

In a preliminary study, we prospectively evaluated the incidence of PE in 30 hospitalized patients with COVID-19 pneumonia and D-dimer > 1,000 ng/mL and found an incidence of 50%, regardless of clinical suspicion (12). However, this incidence may have been conditioned by the limited sample size. Additionally, other studies that analyzed the incidence of PE in COVID-19 were of a retrospective nature; diagnostic procedures were only performed when thrombotic complications were suspected, so the reported incidence may not be considered definitive either (7, 8, 21–25). Overall, all the above seem to indicate that high D-dimer values are common in patients with severe forms of COVID-19 and, as such, it is, therefore, reasonable to believe that patients with COVID-19 are at high risk of PE. Accordingly, we aimed to prospectively evaluate the incidence of PE in patients admitted with COVID-19 pneumonia and D-dimer > 1,000 ng/mL, regardless of clinical suspicion. As secondary objectives, we evaluated clinical, radiological, and biochemical variables that could be potentially related to this event; determined whether patients with PE had worse clinical outcomes; and developed a prognostic model to predict PE in this cohort of hospitalized patients with COVID-19.



MATERIALS AND METHODS


Study Design and Participants

A single-center prospective cohort study was performed (Hospital Universitari Son Espases, Palma, Spain). All consecutive adult patients with confirmed COVID-19 pneumonia admitted to the hospital and with at least one D-dimer measurement > 1,000 ng/mL during hospitalization were selected. COVID-19 was confirmed by a positive result on polymerase chain reaction (PCR) testing of a nasopharyngeal sample.

Patients were excluded if they were on anticoagulant treatment for 3 months before admission or were unable to undergo a computed tomography pulmonary angiography (CTPA) for any of the following reasons: unwillingness or inability to participate in the study; allergy to iodinated contrast; or any other concurrent clinical condition which, in the researcher’s opinion, would contraindicate their participation in the study.

All patients were followed up throughout the hospital admission period until hospital discharge or death. The strengthening the reporting of observational studies in epidemiology (STROBE) statement was followed (26).

The sample size was calculated to analyze the estimated incidence of PE in hospitalized patients because of COVID-19 pneumonia with a D-dimer value > 1,000 ng/mL in a previous study, revealing a 50% incidence of PE (12). Assuming a calculation error of 3% and a confidence level of 90%, 179 patients with a valid CTPA scan were needed. The study was completed when the sample size was reached.



Description of Investigations Undertaken

Epidemiological, demographic, clinical, and laboratory examinations were collected from all subjects at the time of admission. The data recorded included time from symptom onset to hospital admission and to CTPA, medical treatment during hospitalization, thromboprophylaxis, respiratory support, clinical outcomes (acute respiratory failure, arrhythmia, ICU admission, or death), and strong-moderate PE risk factors. The CURB-65 score was calculated (27).

Laboratory data included complete blood count (Cell-Dyn Sapphire platform, Abbott Diagnostics, United States), coagulation, and kidney and liver function tests collected upon admission. In addition, baseline, peak, and prior-to-CTPA values of the following biomarkers were analyzed in each patient: fibrinogen, D-dimer (reported as D-dimer units (DDUs), ACL TOP 700, Instrumentation Laboratory), C-reactive protein (CRP), lactate dehydrogenase (LDH), erythrocyte sedimentation rate (ESR), and ferritin. In addition, high sensitive troponin I, interleukin-6 (IL-6), interleukin-10 (IL-10) (ELISA, R&D systems), N-terminal pro hormone B-type natriuretic peptide (NT pro-BNP) (Test 1 THL Module, ALI FAX; Architect platform, Abbott Diagnostics), and fibrinogen were also measured. Blood gas analyses were performed on the GEM 4000 platform (Werfen, Spain). D-dimer-to-ferritin, D-dimer-to-LDH, and D-dimer-to-CRP ratios were calculated.



Computed Tomography Pulmonary Angiography

Computed tomography pulmonary angiography was requested per protocol only when the D-dimer determination was > 1,000 ng/mL, regardless of symptoms. Diagnosis of PE was performed by an expert radiologist based on direct visualization of the endoluminal thrombus in the pulmonary arteries. A quantitative assessment of the magnitude of the embolism was calculated with the pulmonary artery obstruction index (PAOI) (28). COVID-19 total lung involvement was automatically calculated by artificial intelligence analysis performed using InferRead™ CT Lung (COVID-19) (Infervision, Europe GmbH, Germany) (29). The right ventricle to left ventricle diameter ratio (RV/LV) was measured as an indicator of RV dysfunction (18).



Ethics Statement

The Institutional Ethics Committee of the Balearic Islands approved the study (IB 4197/20 PI), and all subjects gave their written informed consent. Only patients with a critical clinical condition gave verbal consent instead, in front of at least two witnesses.



Statistical Analysis

Descriptive statistics included frequencies and percentages for categorical variables and medians and interquartile ranges (IQRs) for continuous variables. Comparisons were determined by the Mann-Whitney U-test for continuous variables, and by the χ2-test or Fisher’s exact test for categorical variables. Spearman’s correlation was used to assess relationships between PAOI and biomarkers.

The total population of the study was divided into two groups: patients who either did not require ICU-level care or underwent CTPA before their ICU admission (Group A) and ICU patients who underwent CTPA during or after ICU admission (Group B). Baseline variables related to the presence of PE in the regression analysis were dichotomized to construct predictive scores for PE with patients from Group A. Youden’s index criteria were used to determine the cut-off point for each variable. After dichotomization, these variables were included in a logistic regression model. The beta coefficient of each variable was divided by the smallest absolute value of the regression coefficient and rounded to the nearest integer to calculate the relative weight of each variable. The sum of the relative weight of all the variables included in the score corresponded to its total value. The discriminatory capacity of the score was evaluated by a receiver operating characteristic (ROC) curve analysis, and the sensitivity, specificity, and positive and negative predictive values of different cut-off points were calculated. The calibration and overall performance of the model were evaluated using the Hosmer-Lemeshow goodness-of-fit test (HL) and the Nagelkerke R2 score, respectively. Differences were considered statistically significant at a 2-tailed p-value of < 0.05. The statistical software used was SPSS v.26 (IBM Corporation, United States).




RESULTS


COVID-19 Pneumonia Population

A total of 1,798 patients with COVID-19 were hospitalized during the study period (6 April 2020 to 2 February 2021). Overall, 324 of those patients had pneumonia with D-dimer > 1,000 ng/mL during hospitalization, and 142 of them presented at least one exclusion criterion. Ultimately, CTPA was performed on 182 patients, three of whom were excluded due to invalid CTPA (Figure 1).
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FIGURE 1. Flow chart. CTPA, computed tomography pulmonary angiography; PE, pulmonary embolism.


In total, 179 patients were included in the analysis. Anthropometric and clinical characteristics are described in Table 1. The median age was 64.5 (55–74) years, and 66.5% of patients were men. The median time from symptom onset to hospital admission was 8 (4–10) days. The median CURB-65 score was 1 in the emergency department. Totally, 61 patients (34.3%) were admitted to the ICU.


TABLE 1. Baseline anthropometric and clinical characteristics of patients admitted because of COVID-19 pneumonia (all patients) and according to outcome (with and without pulmonary embolism).
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Most patients were on thromboprophylaxis with enoxaparin (154 with 40 mg per day and 20 with at least 1 mg/kg daily) before CTPA. The remaining five subjects were not on thromboprophylaxis before CTPA.



Pulmonary Embolism Incidence Among COVID-19 Patients With Pneumonia

The overall incidence of PE was 39.7% (71 patients) (CI 95%, 32.4–47%). There were more patients with previous cardiovascular disease in the PE group when compared with those without. No significant differences were found in PE incidence according to age, sex, obesity, ICU admission, or type of specific treatment (hydroxychloroquine, remdesivir, tocilizumab, or systemic steroids) (Supplementary Table 1).

Totally, 20 patients presented at least one strong-moderate risk factor for PE (9 in the PE group and 11 in the non-PE group). Even when excluded from the analysis, the incidence of PE in the remaining population was still 39%.

There was a median 19-day interval between time from hospital admission and CTPA in Group B (n = 58), which was significantly longer than in the 121 patients in Group A (1; CI: 0–7 days). Furthermore, significant clinical and relevant differences were found between groups (Supplementary Tables 2–4).



Comparison Between Patients With Pulmonary Embolism and Non-pulmonary Embolism

Age, sex, anthropometric, and clinical characteristics, physical examination, PE risk factors, and treatment during hospitalization were not significantly different between PE and non-PE individuals (Table 1). Moreover, no differences were found in the time from admission to CTPA [6.5 (1–19) vs. 7 (0–13) days, respectively].

Patients with PE required higher fractional inspired oxygen (FiO2), but no differences were found in the number of subjects requiring invasive/non-invasive ventilatory support or oxygen by high flow nasal cannula (Table 1). In addition, pharmacological therapy was similar during hospitalization (Table 1).

In total, 10 patients died during hospitalization (4 non-PE vs. 6 PE, p = 0.20). The main cause of death was respiratory failure. The time from admission to death was 17 days (10–33), with no significant differences between the two groups. Eight patients were readmitted in the follow-up, 50% of them in the PE group. No differences in ICU admission, acute respiratory failure, or arrhythmia were found between both groups during hospitalization (Table 1).



Radiological Findings

The total lung involvement of COVID-19 was 16.7% in all patients. No differences were detected between the two groups [PE 19.9% (4.6–35.2)]; non-PE 15.5% (4.1–31); p = 0.75). PE showed a predominantly peripheral distribution, affecting at least one lobar, segmental, or subsegmental artery to 31, 42.3, and 26.8%, respectively. The overall PAOI and RV/LV ratios were 10% (5–22.5) and 0.9 (0.9–1.0), respectively. No difference in RV/LV ratio was found between groups.



Laboratory Findings

Baseline laboratory findings, inflammatory, and PE biomarkers are shown in Tables 2, 3. Patients with PE showed higher neutrophil count and urea values when compared to patients with non-PE (p < 0.05). However, there were no significant differences in baseline coagulation function or arterial blood gas tests.


TABLE 2. Baseline laboratory data.
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TABLE 3. Inflammatory profile and pulmonary embolism biomarkers of patients admitted because of COVID-19 pneumonia with and without pulmonary embolism.

[image: Table 3]
Higher baseline, peak and prior-to-CTPA D-Dimer, D-dimer-to-ferritin and D-dimer-to-LDH ratios, platelet distribution width (PDW), and neutrophil-to-lymphocyte ratio (NLR) values were found in patients with PE when compared to patients with non-PE (p < 0.05 all variables). Moreover, baseline, minimum, and prior-to-CTPA lymphocyte counts were found to be lower in patients with PE, while no differences were detected in platelet count, ESR, CRP, LDH, ferritin, IL-6, NT-proBNP, troponin, or fibrinogen values. In contrast, IL-10 concentration was lower in patients with PE (Table 3).

In patients with PE, bivariate analysis revealed significant correlations between the PAOI and baseline (rho = 0.24, p = 0.045), prior to CTPA (rho = 0.25, p = 0.04), peak (rho = 0.27, p = 0.02) D-dimer values, D-dimer-to-LDH ratio (rho = 0.28, p = 0.04) on admission, and peak IL-10 levels (rho = −0.31, p = 0.03).



Pulmonary Embolism Predictive Score

A total of 11 variables related to the presence of PE in the regression analysis were dichotomized in order to construct a PE predictive score with Group A patients. After dichotomization, multivariable logistic regression analysis led to a selection of four variables (Supplementary Table 5). Table 4 shows the constructed prediction score with the calculated weight and cut-off points of the variables. The PATCOM score stands for Pulmonary Artery Thrombosis in COVID-19 Mallorca and included the platelet count, PDW, urea concentration, and D-dimer-to-ferritin ratio. The AUC-ROC of the PATCOM score was 0.81 (95% CI: 0.73–0.89). The suggested score ranged from 0 to 4 points. The probability of PE during the hospitalization was low (5.6%) at 0 points, moderate (25%) at 1–2 points, and high (77.1%) at 3–4 points (Figure 2). A value ≥ 3 was predictive of PE with a sensitivity of 61% and a specificity of 89%. Supplementary Table 6 summarizes sensitivity, specificity, and positive and negative predictive values of different cut-off points. The model explained 39.1% (Nagelkerke R2) of the variance. HL was 0.942, confirming an appropriate goodness-of-fit.


TABLE 4. The PATCOM score.
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FIGURE 2. Area under the ROC curve (AUC) of the PATCOM score. PATCOM, Pulmonary Artery Thrombosis in COVID-19 Mallorca; ROC, receiver operating characteristic.





DISCUSSION

To the best of our knowledge, this is the largest prospective study to date systematically exploring the real incidence of PE in a cohort of patients with COVID-19 admitted to a hospital. Additionally, taking several variables together, our study enabled us to develop a PE score that could be used as a prediction rule for this population, once adequately validated.


Previous Studies

The increased risk of PE in COVID-19 has been described previously, yet with a high variability of reported rates (7, 8, 22–24) and contradictory data (15, 16). The true incidence of PE is not clear, since diagnostic tests were mostly performed only when thrombotic complications were clinically suspected, which is challenging, as symptoms of moderate-severe COVID-19 overlap with PE. In addition, all these studies were retrospective (7, 8, 15, 16, 21–25). We present the largest prospective study to date evaluating the incidence of PE. We found a very high incidence of PE (up to 39.7%) in consecutive hospitalized COVID-19 patients with pneumonia and increased D-dimer, regardless of clinical suspicion, which is consistent with data reported in two previous retrospective studies. In the first one, CTPA was performed in all patients with increased D-dimer (>500 ng/mL), whereas in the second one, it was performed in all consecutive ICU patients (10, 13). As far as we know, only two prospective studies have systematically explored the incidence of PE in all consecutive patients with COVID-19. García-Ortega et al. included all patients from a single hospital when D-dimer was increased (> 500 ng/mL or > age × 10 in patients > 50 years), and the frequency of PE was also high 35.6% (95% CI 29.6–41.6) despite thromboprophylaxis (11). However, this study is of limited applicability because of its small sample size (n = 73). In contrast, Jevnikar et al. found a lower incidence of PE (14%) in 106 consecutive patients with COVID-19, showing the incidence in all patients at the time of hospital admission regardless of COVID-19 severity or D-dimer value (9). In addition, there was a 15-day median interval between symptom onset and CTPA in our study, which is longer than the 7 days in the latter study. Remarkably, recent data found that the incidence of PE was increased approximately 2–3-fold during the first 2 weeks in hospitalized patients with COVID-19, supporting the hypothesis of a delayed procoagulant state throughout the second phase of the disease following the cytokine storm (30).



D-Dimer and Other Potential Biomarkers of Pulmonary Embolism in COVID-19

Relationships between COVID-19 and PE are very complex, with many factors and confounding variables yet to be clarified. D-dimer, a degradation product of cross-linked fibrin, is considered to reflect the global activity of clot formation and lysis, and increased levels have been correlated with COVID-19 severity (2–5). In addition, D-dimer levels have been found to be higher in COVID-19 patients with PE (7, 9–11, 22, 23). However, confusion regarding the type of DDUs, either as DDU or fibrinogen equivalent units (FEU), can create incorrect conclusions, as the FEU value is two times that of DDU, and some of the abovementioned studies did not report any DDU (9, 10, 13, 31). Further studies should harmonize D-dimer levels so as to ensure the comparability of different assays (32). In the present study, all the patients included presented D-dimer > 1,000 ng/mL, but patients with PE showed even higher values than non-PE subjects. Further, it is worth noting that, despite inflammation biomarkers being equally high in both groups, there were significant differences in D-dimer-to-ferritin and D-dimer-to-LDH ratios, with both proving to be higher in the PE group. Moreover, other biomarkers, such as PDW and NLR, were significantly higher in patients with PE as compared to patients without PE. Interestingly, both PDW and NRL have also been described as severity markers in COVID-19 (33, 34), with more increased NLR among PE cases (35). Higher PDW, a surrogate marker of platelet activation, has also been found in non-COVID-19 PE patients (36). This whole scenario with higher D-dimer, NLR, and PDW values in patients with PE, together with the fact that deep vein thrombosis (DVT) is uncommon in hospitalized COVID-19 individuals (37, 38), supports the hypothesis that SARS-CoV-2 could induce direct alveolar damage, promoting a local immunothrombosis phenomenon in the pulmonary arteries.



Clinical Implications

Retrospective data showed that PE is associated with both increased mortality and length of hospital stay in patients with COVID-19 (13, 23). By contrast, we found no significant differences in clinical outcomes when comparing patients with PE to patients with non-PE, which may be due to a notable influence of early detection and a prompt start of anticoagulant treatment (39). However, since thrombi were mainly peripheral with a low overall thrombotic load, they could have had a minor influence on clinical outcomes. Our results, however, are in accordance with other prospective studies (9, 10). Nonetheless, the sample size of the present study may not be sufficiently powered to find differences in these objectives.

In our study, as in most of the abovementioned ones, PE incidence was high despite much of the population being on anticoagulant thromboprophylaxis. Recent randomized trials showed that full anticoagulation with heparin may be clinically favorable in COVID-19 (39, 40), raising uncertainties about the selection of higher risk patients, appropriate evaluations, and interventions to prevent and/or treat PE. General scores, such as Wells and revised Geneva (18), used as PE prediction rules have also been evaluated in COVID-19 (most of them assessed in retrospective populations), but results have been heterogeneous and mainly poor (41).

To our knowledge, there is only one specific score constructed including 73 hospitalized patients with COVID-19 that showed excellent accuracy (AUC-ROC of 0.86; CI: 0.80–0.93) (11). We also developed a new specific rule (PATCOM score) in COVID-19 patients with pneumonia with a remarkable AUC-ROC of 0.81 (95% CI: 0.73–0.89) in 121 patients who either did not require ICU or had CTPA performed before ICU admission. Values greater than 2 identified patients with a very high probability of PE (77.1%), and consequently, needed a CTPA to be performed promptly, along with anticoagulation at full doses. Interestingly, when the PATCOM score was 0, a low incidence of PE (5.6%) was detected. However, the variables of these scores were dissimilar, maybe due to differences in inclusion criteria, and the populations and biomarkers were evaluated. Nevertheless, although both scores are promising, internal and external validations are warranted before their use in clinical settings.



Strengths and Limitations

The present study has several strengths, such as its prospective enrollment, with a previously calculated sample size, clear inclusion/exclusion criteria, and intensive characterization from the point of view of clinical, imaging, and complete laboratory examinations point of view, including inflammatory and coagulation biomarkers. Additionally, this is the largest prospective study demonstrating a high incidence of PE in patients with COVID-19, regardless of clinical suspicion, and representing the whole spectrum of hospitalized COVID-19 (ICU and non-ICU). Nonetheless, as in any study, there are some potential limitations that deserve some consideration. First, lower limb duplex ultrasound was not routinely performed; therefore, asymptomatic events could not be ruled out; although, most previous studies found a relatively low incidence of DVT in COVID-19 (37, 38). Second, this study was carried out before the Omicron variant had become the dominant form of SARS-CoV-2 and with low vaccination rates (none of the patients were vaccinated against SARS-CoV-2), all of which may have had an impact on the incidence of PE. Finally, CTPA was routinely performed in patients with D-dimer > 1,000 ng/mL; therefore, the usefulness of the PATCOM score and the incidence of PE among the remaining patients with SARS-CoV-2 pneumonia are unknown.




CONCLUSION

In conclusion, we have demonstrated a very high incidence (39.7%) of PE in consecutively admitted COVID-19 patients with pneumonia and D-dimer values > 1,000 ng/mL, regardless of clinical suspicion. Further, patients with PE had higher D-dimer levels both in absolute terms and relative to systemic inflammation biomarkers and significant differences in PDW, NLR, and lymphocyte count. In addition, patients with PE required higher O2 concentrations, although no differences in clinical outcomes were found. Our findings could be relevant to the management of these patients and could help in clinical decision-making, such as performing CTPA or starting empirical anticoagulation. We have developed the 4-variable PATCOM score as a promising easy prediction PE rule, which needs to be further validated.
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All patients Non-PE PE P-value
(n=179) patients patients
(n =108) (n=171)
Blood count, baseline
Hemoglobin, g/dL 13.6 (12.3-14.9) 13.5 (12-14.9) 13.7 (12.7-15) 0.19
Leucocyte count, 10°/uL 8.0 (5.5-11.4) 7.6 (56.4-10.1) 8.6 (6.6-12.0) 0.08
Neutrophil counts, % 78.4 (70.8-84.8) 76.1 (69.4-84.4) 81.3(74.8-85.1) 0.04
Biochemical profile, baseline
Glucose, mg/dL 125 (105-156) 121 (105-146) 136 (111-167) 0.08
ALT, U/L 29 (17-54) 26 (17-64) 34 (21-48) 0.6
Urea, mg/dL 35 (26-51) 33 (24-47) 40 (31-54) 0.04
Creatinine, mg/dL 0.8 (0.7-1.1) 0.8 (0.7-1.1) 0.9(0.8-1.2) 0.06
Sodium, mEg/L 137 (135-140) 138 (135.5-140) 137 (135-140) 0.43
Potassium, mEg/L 4.1 (3.7-4.6) 4.0 (38.7-4.6) 4.1 (3.8-4.6) 0.34
Procalcitonin, ng/mL 64.5 (60.7-68.1) 64.8 (60.7- 67.7) 64.4 (61.0- 68.7) 0.94
Cholesterol, mg/dL 147 (119-172) 141 (121-166) 149 (116-183) 0.26
Triglyceride, mg/dL 135 (103-191) 128 (98-180) 151 (111-199) 0.12
Coagulation function, baseline
PT,% 81 (69-88) 81.5 (72-89) 79 (66-86) 0.10
INR 1.1(1.1-1.3) 1.1(1.1-1.2) 1.1(1.1-1.9) 0.28
Fibrinogen, mg/dL 872 (723-1,050) 881 (719-1,052) 864 (744-1,050) 0.94
Arterial blood test, baseline
Pa0,/FiO; ratio 276 (220-324) 286 (233-324) 262 (214-324) 0.14
Ph 7.46 (7.43-7.49) 7.46 (7.43-7.50) 7.46 (7.44-7.49) 0.74
PaO,, mmHg 62.5 (64.0-74.5) 63.0 (64.0-72.0) 62.0 (63.0-76.0) 0.74
PaCO,, mmHg 32.0 (29.0-36.0) 33.0 (30.0-36.0) 31.0(28.0-35.0) 0.24

Values represent median (IQR). ALT, alanine aminotransferase; PT, prothrombin time; PaOs, partial pressure of arterial blood oxygen; FiOs, fractional inspired oxygen;
PaCOq, partial pressure of arterial blood carbon dioxide. Bold indicates statistically significant differences between the groups.





