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Abstract: 1 

Background: Venous thromboembolism (VTE), whether pulmonary embolism 2 

(PE) or deep vein thrombosis (DVT), is common in patients with COVID-19. 3 

Recommendations on systematic screening in the intensive care unit (ICU) are 4 

lacking.  5 

Research question: Is there any clinical benefit of systematic screening for DVT 6 

in critically ill patients with severe COVID-19? 7 

Study design and methods: Single-center randomized clinical trial (RCT) of 8 

COVID-19 cases admitted to the ICU. Patients were randomized into two groups: 9 

a study group that underwent ultrasound (US) screening for DVT Mondays and 10 

Thursdays, and a control group that was treated according to the unit protocol. 11 

The primary outcome was the presence of DVT. Secondary outcomes were ICU 12 

total stay, death within 21-day follow-up and bleeding complications (minor or 13 

major). A composite outcome of poor prognosis variables was analyzed. We 14 

tested a superiority hypothesis with a confidence level of 95% and an equivalence 15 

limit of 20%.  16 

Results: 163 patients (84 screening group, 79 control group) were enrolled 17 

between April and July 2021. There were 90 men (55.2%) with a mean ± SD age 18 

of 49.8 ± 13.58 years. In screening group 16.7% developed DVT vs. 3.8% in 19 

control group (p=.007), and 3.6% vs. 5.1% developed PE, respectively (p=0.7). 20 

Poor outcome variables were male sex, age, COVID-19 vaccination status, 21 

Fibrinogen, Urea, Creatinine and Interleukin 6 (IL6) levels; Acute Physiology and 22 

Chronic Health Evaluation II (APACHE II) and Sequential Organ Failure 23 

Assessment (SOFA) scales. The superiority comparison, with a power of 95%, 24 
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showed no statistically significant differences for a composite endpoint (p = .123). 25 

After adjusting by group, the OR for poor outcome is 1.966 (0.761-5.081) p=0.163 26 

Interpretation: Among these patients, a strategy of systematic US screening for 27 

DVT was not associated with any significant improvements to clinical outcomes 28 

compared with usual care.  29 

Clinical Trial Registration: Clinicaltrials.org registration number: NTC05028244. 30 

https://clinicaltrials.gov/study/NCT05028244 31 

 32 

INTRODUCTION 33 

COVID-19 is associated with a high incidence of venous thromboembolism (VTE) 34 

in all patient settings (1–3). This numbers are particularly high on patients 35 

admitted to the intensive care unit (ICU) (3,4) with rates of 24.1% versus 7.7% in 36 

non-ICU settings (1). High rates have been observed in studies with systematic 37 

screening (5,6), with figures as high as 30% for patients in the ICU compared to 38 

non-ICU settings (7). This is relevant, as thrombosis is associated with an 39 

increased risk of mortality (8–10).  40 

COVID-19 is recognized as a pro-thrombotic state, which is a hallmark of severe 41 

cases. Endothelial damage caused by viral infection, along with cytokine storm-42 

mediated inflammation, triggers excessive tissue factor expression and thrombin 43 

generation. Elevated levels of D-dimer and fibrin degradation products observed 44 

in COVID-19 patients mirror those seen in disseminated intravascular 45 

coagulation (DIC), supporting the connection between these pathologies (11–13).  46 
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While early diagnosis and treatment should favorably impact patient outcomes, 47 

this has not been reliably demonstrated. Patients receiving anticoagulation in this 48 

setting have a decreased risk of VTE but may also experience potentially serious 49 

bleeding (14,15).  50 

Although systematic ultrasound screening results in a higher detection of deep 51 

vein thrombosis (DVT) in other studies (4,5) , these studies do not prospectively 52 

or repeatedly evaluate patients throughout the disease’s evolution as was done 53 

in the present work and all of them are limited to a single screening exploration.  54 

Regarding recommendations only one non-systematic review has advocated 55 

routine screening for thrombotic complications in this setting (COVID-19 in the 56 

ICU), but the association between early detection and favorable clinical outcomes 57 

is not well established (16). 58 

Available guidelines recommend extended compression US from the common 59 

femoral vein to the distal calf veins as the best test to diagnose lower extremity 60 

DVT when clinical signs are present and there is an absence of other more 61 

probable diagnostic (American Society of Hematology (17), American College of 62 

Chest Physicians  (18), Society of Radiologists in Ultrasound (19)). None of these 63 

guidelines address this diagnoses approach in the context of the COVID-19 64 

pandemic. We were unable to find any more screening protocol 65 

recommendations in the available evidence to date. Most studies, when present, 66 

only perform one single screening study. Moreover, guidelines do not provide 67 

detailed recommendations regarding the optimal bedside procedure to be 68 

performed in the critical care setting.  69 



Page 5 of 29 
 

We hypothesized that twice weekly ultrasound screening for DVT would not 70 

significantly modify mortality, ICU stay, or the presence of symptomatic VTE. The 71 

aim of this study was to assess the impact of twice-weekly ultrasound screening 72 

for DVT in patients with COVID-19 in the ICU. 73 

 74 

METHODS 75 

This was a single-center, non-blind, randomized, superiority clinical trial with an 76 

intent-to-treat analysis. The primary objective of this study was to assess the 77 

impact of twice-weekly ultrasound screening for DVT in patients with COVID-19 78 

in the ICU. Secondary objectives included measuring the incidence of venous 79 

thromboembolic events in both study groups and their type of presentation; 80 

comparing demographic variables and outcomes between both groups; and 81 

defining the variables of poor prognosis and compare them between the two 82 

study groups using a composite outcome. 83 

The inclusion criteria were patients aged 18 years or older admitted to the ICU at 84 

Hospital Universitari Vall d’Hebron in Barcelona with severe acute respiratory 85 

syndrome due to SARS-CoV-2 confirmed by polymerase chain reaction, between 86 

April and July of 2021. Exclusion criteria included patients with newly detected 87 

DVT, known DVT or pulmonary embolism (PE) in the previous 3 months, chronic 88 

anticoagulation, patients on extracorporeal membrane oxygenation therapy and 89 

pregnant women. 90 

The intervention in the study was bilateral venous Doppler ultrasound of the lower 91 

limbs. This was performed within 72 hours of admission to the ICU in all cases. 92 

All examinations were performed bedside by two vascular surgeons with 93 
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extensive experience in venous US. All safety measures were taken. Patients 94 

with positive Doppler ultrasound findings for DVT were excluded.  95 

Patients included in the study were randomly assigned to a screening group or a 96 

usual care (control) group using a computer-generated random sequence. 97 

Patients in the screening group received usual care plus systematic twice-weekly 98 

screenings (Mondays and Thursdays) consisting of venous Doppler ultrasound 99 

of the lower extremities (femoral, popliteal, and gastrocnemius veins). Patients in 100 

the control group received usual care. Both groups underwent Doppler ultrasound 101 

examination for clinically suspected DVT.  102 

Suggestive signs of DVT were entire leg swelling, an increase of >3 cm in calf 103 

circumference compared with the contralateral calf, major pitting edema in one 104 

leg, or recently developed collateral superficial veins and based on the Well’s 105 

probability score for DVT (20). Femoral veins were omitted in patients in the prone 106 

position. Ultrasound was considered positive when the vein was incompressible, 107 

when there was no evidence of flow on manual distal compression, and when 108 

intraluminal hyperechogenic foci were observed partially or completely occluding 109 

a given vein segment. Iliac veins were indirectly assessed by interpreting the 110 

Doppler flow in the common femoral vein at the arch of the great saphenous vein 111 

during respiration. 112 

Similarly, testing for suspected PE was left to the discretion of the medical team, 113 

and when performed, characteristics, date, and results were recorded. 114 

Suggestive signs of PE included sudden worsening of respiratory condition 115 

without an apparent cause combined with a significant increase in D-dimer levels.  116 
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Symptomatic VTE was diagnosed based on clinical manifestations of DVT or PE 117 

confirmed by imaging techniques. Asymptomatic VTE was diagnosed solely by 118 

positive imaging results. Jugular and femoral venous catheter–associated 119 

thrombosis was also assessed by ultrasound when suspected by the ICU team. 120 

The number of asymptomatic and symptomatic VTE (PE, and DVT) events that 121 

occurred over a follow-up period of 21 days was recorded, including events of 122 

death or discharge from the ICU during this period. After 21 days, the only 123 

variable recorded were all-cause mortality and length of ICU stay.  124 

Other variables analyzed included age (years), sex (male or female), weight (kg), 125 

height (m), and history of hypertension, diabetes mellitus, dyslipidemia, chronic 126 

kidney disease, renal replacement therapy, atrial fibrillation, heart disease, 127 

stroke, peripheral artery disease, DVT, and PE, as well as occurrence of minor 128 

and major bleeding events according to the definitions of the International Society 129 

on Thrombosis and Hemostasis (21). This information was obtained from clinical 130 

records, as it was impossible to collect a full history from most patients.  131 

Additional variables included long-term antiplatelet or anticoagulation therapy, 132 

need for intubation, prone positioning, venous catheter–related events, and 133 

mechanical or pharmacological thromboprophylaxis (drugs and doses). 134 

The laboratory parameters recorded on admission to the ICU included platelet 135 

count (×109/L), prothrombin time (s), fibrinogen (g/L), lymphocyte count (x109/L), 136 

glomerular filtration rate (mL/min/1.73m2), lactate dehydrogenase (IU/L), C-137 

reactive protein (mg/dL), ferritin (ng/dL), and interleukin-6 (pg/mL). D-dimer levels 138 

(ng/mL) were measured daily when available.  139 
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The final variables analyzed were disease severity according to the Acute 140 

Physiology and Chronic Health Evaluation II (APACHE II) (22) score and to the 141 

Sequential Organ Failure Assessment (SOFA) (23) score, when available. These 142 

assessments were made on the day of VTE diagnosis, when applicable. 143 

 144 

The primary outcome was the presence of symptomatic DVT in the two groups 145 

of patients. Secondary outcomes included ICU length of stay, hospital discharge, 146 

death within the 21-day follow-up period and bleeding complications (minor or 147 

major bleeding). 148 

 149 

To achieve greater power in the study, three independent poor prognostic factors 150 

were grouped into a composite variable labeled "poor prognosis". This variable 151 

included time to death, symptomatic VTE, and major bleeding during follow-up 152 

compared between patients in the screening and control groups. 153 

The study was approved by the Drug Research Ethics Committee at Hospital 154 

Universitari Vall d’Hebron (code PR(AD) 176/2021) and was registered at 155 

clinicaltrials.org (NTC05028244). Informed consent was obtained for every 156 

participant. 157 

The sample size was calculated to achieve a power of 90% to detect differences 158 

when testing the null hypothesis (H0) using a normal one-sided, asymptotic test 159 

for the two independent groups. A confidence level of 95% was assumed, along 160 

with a VTE prevalence rate of 30% in the screening group and 10% in the control 161 

group based on rates observed in a previous study of our group [26.5%] (24) and 162 

other large series (1–3,8–10) . The calculations were performed using Ene 3.0, a 163 
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sample size calculation program developed by the Servei d'Estadística Aplicada 164 

and distributed by the GlaxoSmithKline laboratory. A sample size of 134 patients 165 

(67 in each group) was determined to be necessary. Statistical analyses were 166 

performed using IBM SPSS Statistics Version 26.0 (International Business 167 

Machines Corporation, Armonk, New York, USA). For the descriptive analysis, 168 

frequency tables were created for categorical and nominal variables. Measures 169 

of central tendency (mean, median, standard deviation, and interquartile range) 170 

and dispersion were calculated for continuous variables. The normality of the 171 

distribution of numerical variables was checked using Q-Q plots and the Shapiro-172 

Wilk test.  173 

To ensure robust power in the analysis we constructed a composite outcome 174 

incorporating known poor outcome factors. Patients were classified as having a 175 

poor outcome if they presented any of the components of the composite outcome, 176 

which included symptomatic VTE, major bleeding, an ICU stay >21 days, or all-177 

cause mortality.  178 

Baseline characteristics were compared between patients in the screening and 179 

control groups as well as between patients with good and poor outcomes. 180 

Significant between-group differences were analyzed using the Pearson chi-181 

squared test or Fisher exact test for categorical variables, the chi-squared test for 182 

linear trends for ordinal variables, and the t test or Mann-Whitney U test for 183 

continuous variables. Variables with a p-value <0.1 in the univariate analysis 184 

were included as independent variables into a stepwise multiple logistic 185 

regression model to identify independent predictors of poor outcomes. An 186 

additional logistic regression model with the same variables was constructed to 187 

adjust for the influence of group (screening vs. usual care). For the composite 188 
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outcome, statistical significance was assessed using the log-rank test. 189 

Significance was set as p < .05. 190 

  191 

RESULTS 192 

Of the 229 consecutive patients admitted to the ICU between April 1sts, 2021, 193 

and July 31st, 2021, 163 were enrolled. 84 in the screening group and 79 in the 194 

control group. The patient inclusion flowchart and exclusions are shown in Figure 195 

1. 196 

The main characteristics of patients following randomization are summarized by 197 

group in Table 1. The vast majority (84.7%) had never smoked and 15.3% were 198 

current or former smokers. Only 12.9% of patients were fully vaccinated; the 199 

remaining 87.1% were partially vaccinated or unvaccinated. 200 

Enoxaparin thromboprophylaxis was initiated at a dosage of 0.5 mg/kg/day on 201 

admission to the ICU in 154 patients (94.5%) following standard protocol of the 202 

unit. The other patients received enoxaparin as anticoagulation therapy at higher 203 

dosages: 1 mg/kg/day in four patients (2.4%) and 1.5 mg/kg/day in seven (3.1%). 204 

Primary Outcome 205 

Symptomatic and asymptomatic VTE events were significantly more frequent in 206 

the screening group (18 [21.4%] vs. 8 (10.1%) in the control group, p = .049). 207 

DVT accounted for most of the difference, with 14 cases (16.7%) in the screening 208 

group and 3 (3.8%) in the control group (p = .007) (Table 2). All positive cases 209 

were treated with full dose anticoagulation (1.5mg/kg/day of enoxaparin) on the 210 

day of diagnosis. 211 
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Secondary Outcomes 212 

No significant differences were observed in ICU length of stay (mean 17.6 days 213 

in the screening group [SD: 17.1] vs. 14.3 days in the control group [SD: 13.9], p 214 

= .1). There were three deaths (3.6%) in the screening group and two (2.5%) in 215 

the control group during the 21-day follow-up period. Hospital discharge rates 216 

were 60 (71.4%) and 59 (74.7%). After 21 days, 21 patients in the screening 217 

group (25%) and 18 (22.8%) in the control group were still in the ICU after 21 218 

days. There were no statistically significant differences between the two groups 219 

for this variable (p = .9). Three patients in the screening group (3.6%) and two in 220 

the control group (2.5%) developed bleeding complications (p= .7). Only one in 221 

each group was categorized as major bleeding (p=1). 222 

Composite Outcome 223 

A total of 22 patients in the control group (27.8%) and 33 in the screening group 224 

(39.3%) experienced a poor outcome based on the composite endpoint, which 225 

included all-cause mortality, major bleeding, all VTE, and an ICU stay >21 days. 226 

This difference was not statistically significant (p = .123). Table 4 lists the 227 

variables significantly associated with a poor outcome based on the composite 228 

outcome. Independent predictors of a poor outcome in the multiple regression 229 

analysis included male sex (odds ratio [OR] 3.01, 95% CI 1.25-7.27, p = .014]), 230 

APACHE II score (OR 1.08, 95% CI 1.02-1.14, p = .011]), and SOFA score (OR 231 

1.59 [1.17-2.15, p = .003]) (Table 5). After adjusting for screening vs. non-232 

screening and the independent predictors of a poor outcome, differences in 233 

clinical outcomes remained non-significant (OR: 1.966 (0.761-5.081) p=0.163) 234 

(Table 6). 235 
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 236 

INTERPRETATION 237 

This study is the first to prospectively evaluate the impact of lower limb ultrasound 238 

screening in patients admitted to the ICU for COVID-19, providing valuable 239 

insights to enhance routine clinical practice and protocols. Although the incidence 240 

of DVT remains high, it was lower than reported in previous global series. A 241 

statistically significant increase in detection rates was observed in the group 242 

undergoing systematic screening, although this finding did not translate into 243 

significant differences in the clinical outcomes studied. 244 

 245 

I. High prevalence of VTE and association with poor outcomes 246 

In this study, systematic ultrasound screening for DVT did not improve clinical 247 

outcomes in ICU patients with COVID-19 compared to usual care. As anticipated, 248 

screening identified more cases of DVT (14 vs. 3 in the control group, p = .005), 249 

consistent with previous findings that detection rates are significantly higher with 250 

routine screening than with selective screening based on clinical suspicion, for 251 

both DVT and PE (4–7,12,25–27). Most detected cases were asymptomatic and 252 

involved distal pulmonary and lower limb vessels. To date, early detection in this 253 

period has not been associated with clinical benefit in systematic (12,27).  254 

Both DVT and PE are associated with significantly worse outcomes in patients 255 

with COVID-19. Xiao et al. (8),in one of the largest meta-analyses investigating 256 

the association between COVID-19 and VTE (332,915 patients), showed that 257 

thrombosis significantly increased ICU admissions (OR 2.9, 95% CI 1.6–5.24, p 258 

< .05) and the risk of COVID-19-related mortality (OR 2.61, 95% CI 1.91–3.55, p 259 
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< .05). Although the meta-analysis (which included 25 studies) primarily focused 260 

on VTE events, it also encompassed arterial events such as stroke, myocardial 261 

ischemia, and mesenteric ischemia, which may have a greater impact on 262 

prognosis. Similar conclusions were reached in smaller meta-analyses, that also 263 

included arterial events (10,28). In a prospective study of 184 patients with a 264 

mean follow-up of 14 days, Klok et al (29) identified an increased risk of mortality 265 

in patients with venous or arterial thrombotic complications (hazard ratio 5.4, 95% 266 

CI 2.4–12). 267 

 268 

In a previous study by our group, involving 230 patients with COVID-19, we 269 

observed no significant differences in mortality after a 7-day follow-up between 270 

patients with and without VTE (6.6% vs. 5.3%, p = .70) (24).In that study, we 271 

developed a predictive model comprising three variables: an age >66 years, D-272 

dimer levels >1,500 ng/mL on admission, and a lymphocyte count <0.45×109/L. 273 

The three variables combined predicted a mortality rate of 100% (area under the 274 

receiver operating curve 0.81, 95% CI, 0.73-0.89, p < .001) (30). In the current 275 

trial, we analyzed mortality rates in ICU patients who developed VTE during the 276 

21-day initial follow-up and subsequent periods for patients with longer ICU stays. 277 

Mortality was higher in patients with VTE than in those without (19.2% vs. 4.2%, 278 

p = .015).  279 

 280 

II. Anticoagulation and thromboprophylaxis therapy 281 

Recommendations for antithrombotic prophylaxis in this patient population vary. 282 

In the ATTACC, REMAP-CAP, and ACTIV-4ª RCTs, full-dose anticoagulation 283 
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was discontinued prematurely due to futility. Randomization of 1,098 patients 284 

revealed no improvement in organ failure–free survival, while patients receiving 285 

therapeutic doses experienced an increase in bleeding (14). 286 

In a systematic review comparing the safety and efficacy of intermediate- and 287 

therapeutic-dose anticoagulation in hospitalized patients with COVID-19, Reis et 288 

al (15) analyzed eight RCTs with more than 5,000 patients. Intermediate doses 289 

did not increase the relative risk (RR) of bleeding in patients with moderate to 290 

severe COVID-19 (RR 1.03 (95% CI 0.86–1.24). Intermediate-dose 291 

anticoagulation had minimal or no effect on thrombotic events or death (RR 1.03, 292 

95% CI 0.86–1.24), but may increase major bleedings (RR 1.48, 95% CI 0.53–293 

4.15) in this population. Therapeutic doses, on the other hand, did not reduce 294 

thrombotic events and death in patients with moderate COVID-19 (RR 0.64, 95% 295 

CI 0.38–1.07). These results are also present on those with severe disease (RR 296 

0.98, 95% CI 0.86–1.12). The authors also reported that therapeutic-dose 297 

anticoagulation was consistently associated with an increased risk of major 298 

bleeding, regardless of COVID-19 severity or treatment arm (RR 1.78, 95% CI 299 

1.15-2.74). 300 

93.5% of patients received enoxaparin thromboprophylaxis. This was the 301 

standard treatment for confirmed VTE in our center (1mg/kg/12h subcutaneous). 302 

No differences were observed for bleeding events between patients who 303 

underwent systematic screening and those who received usual care (three 304 

compared two events, with one major episode in each group). Bleeding occurred 305 

in 2 of the 26 patients with VTE (7.7%) compared with 3 of the 142 patients 306 

without (2.1%). The difference was not significant, but it reflected a trend (p = 307 

.071), possibly due to the use of higher enoxaparin doses after detection of VTE.  308 
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 309 

 310 

III. Role of ultrasound screening 311 

Clear recommendations for the use of ultrasound screening for DVT in patients 312 

with COVID-19, particularly in critically ill patients, are limited and primarily based 313 

on narrative reviews and expert opinions. A systematic review of 2,928 patients 314 

found a higher incidence of VTE in critically ill patients with COVID-19 despite 315 

standard thromboprophylaxis and recommended systematic screening for VTE 316 

in the ICU (5). However, this study did not detect a significant association 317 

between these events and mortality. Conversely, Sebuhyan et al. (16), 318 

recommended against routine ultrasound in asymptomatic patients with COVID-319 

19, particularly those with clinically or radiologically diagnosed PE. They argued 320 

that routine screening in asymptomatic patients in non-ICU settings could 321 

increase unnecessary exposure to SARS-CoV-2 infection among medical staff 322 

and monopolize limited resources.  323 

It is evident that systematic screening results in higher detection rates than 324 

selective screening based on clinical suspicion, and our results are consistent 325 

with this observation. Still, our findings also contribute to the growing body of 326 

evidence indicating that absence of systematic ultrasound screening in this 327 

setting does not negatively affect patient outcomes. 328 

 329 

Study limitations 330 
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This study has several limitations. First, there is a potential risk of measurement 331 

bias, as ultrasonography is operator-dependent. However, all the procedures 332 

were performed by two vascular surgeons with expertise in venous ultrasound 333 

blinded to the other’s results, nevertheless no other blinded examinator reviewed 334 

the scans. In addition, inclusion of calf veins in the study may lead to 335 

overdiagnosis.  On the other hand, the exclusion of femoral veins when the 336 

patient was in prone position may lead to underdiagnosis. Second, this trial was 337 

a single-center study, and the findings may not be generalizable to other centers. 338 

Multicenter studies and larger samples could show different results. Third, the 339 

follow-up period in this study was limited to 21 days. A longer follow-up might 340 

have provided more comprehensive insights. We plan to conduct a long-term 341 

follow-up with these patients in a future study to better assess the impact of 342 

COVID-19 and its relationship with thrombosis, incorporating adjustments for 343 

quality-of-life measurements. Fourth, the study itself could have induced more 344 

inquiries about the possibility of deep vein thrombosis, however, during the study 345 

period only two "extra" inquiries were received for the non-screening group, of 346 

which only one case was positive, and it was associated with central venous 347 

catheter. For the rest of the patients, the screening scheme of each group and 348 

the usual clinical practice of intensive care were followed. Fifth, the study 349 

population was calculated based on the incidence of DVP obtained by Bellmunt-350 

Montoya et al (26.5%) (24). However, in this study the incidence was lower (18%). 351 

Therefore, we cannot exclude the possibility of obtaining different results with a 352 

larger study population. Furthermore, the assessment of mortality was conducted 353 

in a population calculated using the DVT incidence data, and this observation 354 
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should be considered when interpreting the results. Sixth, the open-label design 355 

of the study could have included biases from routine clinical practice. 356 

Our group is considering conducting future studies on this topic to provide further 357 

evidence regarding this disease. Based on the prospectively collected patient 358 

sample, we plan to carry out a 5-year follow-up study to assess the impact of the 359 

disease using quality-of-life scales. This study will involve comparisons with 360 

healthy controls as well as patients who have experienced severe pneumonia in 361 

the ICU. 362 

 363 

CONCLUSIONS 364 

Among patients with severe acute respiratory syndrome due to SARS-CoV-2 365 

admitted to the ICU, systematic ultrasound screening for DVT did not result in 366 

significant improvements in clinical outcomes compared to usual care. 367 
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  540 

TABLES 541 

Table 1. Clinical characteristics of patients with severe COVID-19 on 542 

randomization to systematic screening and usual-care groups 543 

Characteristic 
Screening 

group (n = 84) 

Usual care group 

(n = 79) 
P value 

Sex     

     Male 51 (60.7%) 39 (49.4%)  

0.1 

     Female 33 (39.3%) 40 (54.8%) 

Age, mean (SD) — y 50.3 (14.4) 49.2 (12.7) 0.6 

ICU stay, mean (SD) — d 17.6 (17.1) 14.3 (13.9) 0.1 

Weight, mean (SD) — kg 85.3 (17.9) 86.7 (21.1) 0.7 

Height, mean (SD) — cm 167.5 (9.0) 166.8 (9.2) 0.7 

Body mass index, mean (SD) 30.4 (5.9) 31.1 (7.1) 0.6 
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History on admission to ICU 
   

Smoking    

     Active smoker 5 (6.0%) 3 (3.8%)  

 

0.3      Former smoker 6 (7.1%) 11 (13.9%) 

     Never smoker 73 (86.9%) 65 (82.3%) 

Lung disease 8 (14.3%) 13 (16.5%) 0.2 

     COPD 2 (2.4%) 1 (1.3%) 1 

Hypertension 25 (29.8%) 21 (26.6%) 0.6 

Diabetes 21 (25.0%) 8 (10.1%) 0.013 

Dyslipidemia 18 (21.4%) 14 (17.7%) 0.6 

Chronic kidney disease 3 (3.6%) 2 (2.5%) 1 

     Chronic kidney insufficiency 1 (1.2%) 0 1 

     Renal replacement therapy 0 0 1 

Liver failure 1 (1.2%) 0 1 

Heart disease 2 (2.4%) 1 (1.3%) 1 

Stroke 3 (3.6%) 1 (1.3%) 0.6 

Peripheral artery disease 1 (1.2%) 0 1 

Previous VTE 2 (2.4%) 1 (1.3%) 1 

Immunodepression 3 (3.6%) 5 (6.3%) 0.5 

COVID-19 vaccination    

     Fully vaccinated 12 (14.3%) 9 (11.4%)  

 

0.7      Partially vaccinated 15 (17.9%) 18 (22.8%) 

     Not vaccinated 57 (67.9%) 52 (65.8%) 

Blood workup on admission to 

ICU 
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Lymphocytes — ×109/L 0.8 (0.6-1.1) 0.8 (0.6-1.1) 0.9 

Leukocytes — ×109/L 8.2 (5.5-10.5) 7.9 (5.7-11.5) 0.8 

Platelets — ×109/L 231 (168.5-280) 225 (180-286) 0.7 

Prothrombin time — s 12.4 (11.6-13) 12.6 (11.8-13.3) 0.2 

Fibrinogen — g/L 5.5 (4.8-6.3) 5.3 (4.5-6.4) 0.6 

aPTT — s 29.5 (27.6-32) 30.4 (27.9-32.3) 0.4 

D-dimer level — ng/mL 221 (158-374.5) 212 (162-427) 0.8 

GFR — mL/min/1.73m2) 90 (90-90) 90 (90-90) 0.1 

Ferritin — ng/dL 793 (540-1797) 786 (337-1470) 0.1 

Urea — mg/dL 35.5 (25-47) 32 (23-45) 0.2 

Creatinine — mg/dL 0.77 (0.56-0.94) 0.67 (0.53-0.86) 0.2 

Lactate dehydrogenase —IU/L 

 

446 (351.5-

549.2) 

384 (314-471) 0.018 

CRP — mg/dL 10.5 (7.3-16.7) 11.0 (5.0-15.2)  0.3 

IL-6 — pg/mL 60.7 (21.7-

124.2) 

51.4 (13.0-114.4) 0.3 

    

Prognostic scales 

 
   

APACHE II 10 (7-19) 12 (6-18) 0.9 

SOFA 2 (2-3) 2 (1-3) 0.4 

    

Thromboprophylaxis 
   

     LMWH 84 (100%) 79 (100%) 1.0 

     Dosage    

          0.5 mg/kg/d 79 (95.2%) 74 (93.7%)  

 

0.9           1 mg/kg/d 2 (2.4%) 2 (2.5%) 

          >1 mg/kg/d 2 (2.4%) 3 (3.8%) 
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Complications    

Kidney failure 8 (9.5%) 7 (7.6%) 0.7 

Liver failure 2 (2.4%) 0 0.5 

Atrial fibrillation 7 (8.3%) 5 (6.3%) 0.6 

Heart disease 0 0 --- 

Stroke 1 (1.2%) 1 (1.3%) 1 

Peripheral artery disease 0 0 --- 

Mechanical ventilation — days 5.5 (0-21) 0 (0-12) 0.2 

Major bleeding 1 (1.2%) 1 (1.3%) 1 

 544 

Data are presented as n (%) or median (interquartile range) unless otherwise 545 

indicated. APACHE II = Acute Physiology and Chronic Health Evaluation II; 546 

aPTT = activated partial thromboplastin time; CRP = C-reactive protein; 547 

GFR = glomerular filtration rate; IL-6 = interleukin 6; ICU = intensive care unit; 548 

LMWH = low-molecular–weight heparin; NOACs = new oral anticoagulants; 549 

SOFA = sequential organ failure assessment; VTE = venous thromboembolism. 550 

 551 

Table 2. Type of thromboembolic event by study group and main coexisting 552 

factors. 553 

 
Screening group 

(n = 84) 
Usual care group 

(n = 79) 
p 

VTE 18 (21.4%) 8 (10.1%)  0.049 

     PE 3 (3.6%)  4 (5.1%)  0.7 

     DVT 14 (16.7%)  3 (3.8%)  0.007 

     Phlebitis 1 (1.2%)  1 (1.3%)  1 

     DVT+PE 0  0   --- 

     Catheter-related 8 (9.5%)  3 (3.8%)  0.1 

     Prone positioning 0  2 (2.5%)  0.2 

     Mechanical                   
ventilation 

12 (14.3%)  7 (8.9%)  0.3 

DVT = deep vein thrombosis; PE = pulmonary embolism; VTE = venous 554 

thromboembolism. 555 

 556 

Table 3. CTPA procedures and results per study group (p=0.7) 557 
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Characteristic Usual care group Screening group Total 

CTPA positive for PE             

     No. (%) of patients    4 (4.8%) 3 (3.6%) 7 (4.2%) 

CTPA negative for PE       

     No. (%) of patients 22 (26.2%)  22 (26.2%) 44 (26.2%) 

Total          

No. (%) of patients 27 (32.1%) 25 (29.8%) 51 (30.4%) 

CTPA = computed tomography pulmonary angiography; PE = pulmonary 558 

embolism. 559 

 560 

Table 4. Variables associated with a poor outcome (composite endpoint 561 

integrating death, symptomatic VTE, ICU stay >21 days, and major bleeding). 562 

Variable 
Poor outcome 

(n = 46) 

Good outcome 

(n = 117) 
p value 

Sex   

0.008      Male 33 (71.7%) 57 (48.7%) 

     Female 13 (28.3%) 60 (51.3%) 

Age 55.6 (13.2) 47.5 (13.1) <0.001 

Hypertension 17 (37.0%) 29 (24.8%) 0.120 

COVID-19 vaccination   0.013 

     Fully vaccinated 10 (21.7%) 11 (9.4%)  

     Partially vaccinated 13 (28.3%) 20 (17.1%)  

     Unvaccinated 23 (50.0%) 86 (73.5%)  

Prothrombin time (s) 12.8 (12-13.6) 12.5 (11.7-13) 0.081 

Fibrinogen (g/L) 5.6 (4.9-6.9) 5.4 (4.6-6.1) 0.036 

Urea (mg/dL) 38 (29-55) 31 (23-42) 0.012 

Creatinine (mg/dL) 0.77 (0.63-1.01) 0.67 (0.54-0.86) 0.040 

Lactate dehydrogenase 

(IU/L) 
468 (335-580) 391.5 (340-487.5) 0.039 

C-reactive protein (mg/dL) 13.1 (8.1-16.4) 9.8 (5.5-15.6) 0.115 

Interleukin 6 (pg/mL) 82.5 (47.9-152.4) 49.1 (13.5-105.6) 0.011 

APACHE II score 17 (8-23) 9 (7-15) <0.001 

SOFA score 3 (2-4) 2 (1-2) <0.001 

APACHE II = Acute Physiology and Chronic Health Evaluation II; 563 

SOFA = sequential organ failure assessment. 564 

 565 

Table 5. Independent predictors of a poor outcome (logistic regression analysis) 566 
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Variables p OR 95% CI for OR lower 95% CI for OR upper 

Sex (Male) .014 3.009 1.245 7.273 

APACHE II .011 1.076 1.017 1.138 

SOFA .003 1.589 1.172 2.154 

 567 

Table 6. Logistic regression model adjusting for the relationship screening vs. No 568 

screening by predictors of poor outcome 569 

 p OR 95% CI for OR lower 95% CI for OR upper 

Screening group .814 1.104 .483 2.525 

Sex (Male) .016 2.970 1.221 7.224 

APACHE II .011 1.076 1.017 1.138 

SOFA .003 1.588 1.171 2.154 

 570 

  571 
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FIGURES 572 

 573 

Figure 1. CONSORT diagram 574 

 575 

 576 

 577 
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