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1  | INTRODUC TION

The severity of COVID- 19 infection is highly variable, with ap-
proximately 15% of patients developing severe respiratory com-
plications and requiring oxygen therapy and hospitalization. In 
approximately 5% of patients, these respiratory complications are 
delayed and occur within 7 to 10 days after the onset of symptoms, 
requiring an increase in oxygen supply or mechanical ventilation.1- 3 
While COVID- 19 alone can cause severe pneumonia, some stud-
ies have reported a high prevalence of thrombotic events that 
may be responsible for delayed COVID- 19- associated respiratory 
complications.4- 8
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Abstract
Background: A high prevalence of pulmonary embolism (PE) has been described dur-
ing COVID- 19. Our aim was to identify predictive factors of PE in non- ICU hospital-
ized COVID- 19 patients.
Methods: Data and outcomes were collected upon admission during a French multi-
center retrospective study, including patients hospitalized for COVID- 19, with a CT 
pulmonary angiography (CTPA) performed in the emergency department for sus-
pected PE. Predictive factors significantly associated with PE were identified through 
a multivariate regression model.
Results: A total of 88 patients (median [IQR] age of 68 years [60- 78]) were analyzed. 
Based on CTPA, 47 (53.4%) patients were diagnosed with PE, and 41 were not. D- 
dimer ≥3000 ng/mL (OR 8.2 [95% CI] 1.3- 74.2, sensitivity (Se) 0.84, specificity (Sp) 
0.78, P = .03), white blood count (WBC) ≥12.0 G/L (29.5 [2.3- 1221.2], Se 0.47, Sp 
0.92, P = .02), and ferritin ≥480 µg/L (17.0 [1.7- 553.3], Se 0.96, Sp 0.44, P = .03) were 
independently associated with the PE diagnosis. The presence of the double criterion 
D- dimer ≥3000 ng/mL and WBC ≥12.0 G/L was greatly associated with PE (OR 21.4 
[4.0- 397.9], P = .004).
Conclusion: The white blood count, the D- dimer and ferritin levels could be used as 
an indication for CTPA to confirm PE on admission in non- ICU COVID- 19 patients.

K E Y W O R D S

COVID- 19, D- dimer, ferritin, predictive factor, pulmonary embolism, SARS- CoV- 2, white blood 
count

Highlights

• A high prevalence of pulmonary embolism (PE) occurs 
during COVID- 19 infection.

• D- dimer ≥3000 ng/mL or white blood count ≥12 G/L or 
ferritin ≥480 µg/L is associated of PE diagnosis.

• These predictive factors might allow a rapid diagnosis of 
COVID- 19- associated PE when positive, and a reduction 
of unnecessary computed tomography pulmonary angi-
ography by their absence.
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The high prevalence of thrombotic events would be related to 
the combination of hypoxia with an immune- triggered thrombo- 
inflammation responsible for endothelial injuries and coagulability 
disorders.9- 12 Many patients during COVID- 19 infection often present 
with an increased plasma D- dimer concentration that reflects, in that 
context, both the coagulation disorder and inflammatory state. Such an 
increase has been previously identified as one of the predictors of in-
tensive care unit (ICU) admission and death.1,4,11,13,14,15 Moreover, some 
authors have proposed plasma D- dimer thresholds for predicting the 
diagnosis of pulmonary embolism (PE) during COVID- 19 infection.15,16 
However, most of these studies did not differentiate ICU and non- ICU 
patients. While the prevalence of PE in ICU COVID- 19 patients ranges 
from 13.6% to 23.1%, the exact prevalence of PE in COVID- 19 patients 
hospitalized in non- critical medicine departments (non- ICU patients) 
remains between 1.6% and 8%.17- 22 Improved prediction of PE in this 
population would allow a better targeting of patients at high risk of 
PE and could help guide the prescription of anticoagulant therapy. It 
would decrease PE- related transfer in the ICU and mortality.23

The objective of our study was to identify clinical, laboratory, and 
CT- scan predictive factors of PE in hospitalized non- ICU COVID- 19 
patients upon admission.

2  | PATIENTS AND METHODS

2.1 | Setting

The CLOTVID study is a multicenter retrospective study conducted 
from April 6 to April 28, 2020, in 18 participating French hospitals lo-
cated in 12 cities (five university hospitals and seven non- university 
hospitals).

2.2 | Patients

All adults (≥18 years old) with laboratory- confirmed COVID- 19 in-
fection (positive RT- PCR) and in whom a CT pulmonary angiography 
(CTPA) were performed for clinical suspicion of PE on admission to 
the emergency department (ED), and before being hospitalized in 
one of the participating medicine ward, were included. We excluded 
patients with clinical suspicion of PE and/or patients diagnosed with 
deep vein thrombosis (DVT) for whom CTPA was not performed on 
ED admission. We also excluded patients directly admitted to the 
ICU and then transferred to the medicine ward.

2.3 | Data collection

For each patient, the data collected included demographics (age, gen-
der and body mass index (BMI)), medical background (comorbidities 
and previous long- term curative/prophylactic anticoagulation ther-
apy), COVID- 19 infection history (date of the first symptoms, date of 
hospital admission, and date of positive RT- PCR), symptoms, and vital 

parameters on admission. A radiologist blinded to the hypothesis locally 
reviewed each CTPA, analyzing the type of lesion (ground glass and/or 
condensation) and their extension (absent (<10%), minimal (10%- 25%), 
moderate (25%- 50%), extensive (50%- 75%), and severe (>75%)).24 
We also collected laboratory tests on admission (white blood count 
(WBC), serum creatinine level, C- reactive protein (CRP), serum ferritin, 
prothrombin time ratio, fibrinogen, plasma D- dimers, brain natriuretic 
peptide (BNP), and troponin), both nonspecific (oxygen and ventilator 
support) and possibly specific treatment of the COVID- 19 infection 
(antiviral therapy, hydroxychloroquine, steroids, and biotherapies) and 
outcome during the follow- up (death/ICU admission or recovery).

2.4 | Statistics

Continuous variables are expressed as median (interquartile range) 
and categorical variables as number (percentage).

Univariate analysis was performed using Mann- Whitney- U, t- 
Student, chi2 and Fisher's exact tests, as appropriate. Significant 
variables with P- value ≤.2 in the univariate regression were se-
lected as candidates for the multivariate logistic regression model. 
Biomarkers were considered both directly and after conversion into 
a binary variable using a threshold determined by a receiver oper-
ating characteristic (ROC) curve analysis. We chose the threshold 
with the best specificity- sensitivity ratio to discriminate between 
patients with and without a PE diagnosis. Results are expressed as 
odds ratios (OR) with their 95% confidence intervals (CI). We also 
tested by a logistic regression the association between PE and the 
presence of double criterion associating D- dimers ≥3000 ng/mL and 
WBC ≥12 G/L, based on their respective thresholds. The discrim-
inative capacity of the predictive factors identified was illustrated 
via their sensitivity, their specificity, based on a prevalence fixed at 
5%, their positive (PPV) and negative predictive value (NPV). In ad-
dition, the Wells’ score modified for PE alone and the Wells’ score 
associated with D- dimer level adjusted on age were retrospectively 
calculated for each patient.25 Finally, the ROC curves and area under 
curve (AUC) between each biomarkers identified and wells’ score 
were compared with DeLong's test.26

A P- value of <.05 was considered statistically significant. No 
imputation method was used for missing unrecoverable data. 
Data were analyzed using R software, v3.6.1 (R Foundation for 
Statistical Computing; http://www.R- proje ct.org/). The study was 
developed, and the results are reported according to the guidelines 
on the Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE).27

2.5 | Ethics

This non- interventional study was based on medical records, 
which were in strict compliance with the French reference meth-
odology MR- 004, established by the French National Commission 
on Informatics and Liberties (CNIL) (reference 2217565 v 0), and 

http://www.R-project.org/
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was approved by the Institutional Data Protection Authority of 
Assistance Publique –  Hôpitaux de Paris (University Hospital of 
Paris). Data collection was conducted with the consent of the patient 
or his/her guardian by a medical investigator in one of the participat-
ing hospitals. Anonymized patient data were collected by local inves-
tigators by means of a standardized clinical report form (CRF) and 
then centralized by the three principal investigators (JG, BT, and DS).

3  | RESULTS

Overall 191 patients were included from the 18 French COVID- 19 
units and 103 patients were excluded (Figure 1). Finally, 88 patients 
(sex ratio M/F: 7/3; median [IQR] age: 68 years [60- 78]) were ana-
lyzed (follow- up period of 19 [14- 25] days) specifically about suspi-
cion of PE in the emergency department (Tables 1a and 1b). Based 
on CTPA, 47 (53.4%) patients were diagnosed with PE (PE group), 
and 41 (46.6%) were not (non- PE group).

3.1 | Comparison of PE and non- PE patients 
on admission

Patients diagnosed with PE less frequently had diabetes mellitus and 
were less frequently obese (BMI > 30 kg/m2, P < .05 for both). Three 
patients (3.4%) had previous long- term full- dose anticoagulation on 
admission, all in the PE group (P = .2). PE and non- PE patients did not 
differ significantly regarding both COVID- 19 infection history and 
COVID- 19 infection associated severity (Tables 1a and 1b): the me-
dian time from COVID- 19 infection first symptoms to CTPA (9 days 
[5- 14]), COVID- 19- related symptoms, vital parameters, and oxygen 

requirement on admission were not significantly different between 
the two groups.

Blinded analysis of CTPA found similar proportions of ground 
glass and consolidation between the two groups (P > .05), and a 
similar extension of lung lesions between the two groups (P = .08). 
PE was segmental in half of the cases (N = 23- 48.9%) and proxi-
mal in 44.7% of the cases. The remaining cases were sub- segmental 
(N = 3- 6.4%) (Table S1). PE was bilateral in 44.7% of patients.

Laboratory parameters on admission differed between the two 
groups. WBC and the ferritin level were higher in the PE group 
(Figure 2; P < .001 and P = .01, respectively) while C- reactive pro-
tein, elevated in 93% of patients, did not significantly differ (P = .9). 
The prothrombin time ratio was lower and D- dimer levels were 6- 
fold higher in the PE group than in the non- PE group (P = .01 and 
P < .0001, respectively). Platelets and fibrinogen were not differ-
ent (P = .8 and .5, respectively). Cardiac and renal biomarkers were 
similar between the two groups. No association was found between 
WBC, or the D- dimer level, or the ferritin level or the prothrombin 
time ratio and the extension of lung lesions on the HRCT (all P > .05, 
Figure S1).

3.2 | Patient management and outcome

There was no difference in the use of antibiotics, antiviral therapies, 
corticosteroids or biotherapies between the groups (P > .05 for all) 
during the hospitalization in medicine wards. All patients diagnosed 
with PE received anticoagulation therapy including therapeutic 
doses of low- molecular- weight heparin (LMWH; N = 33- 70.2%), un-
fractionated heparin (N = 9- 19.1%), or direct- acting oral anticoagu-
lant (N = 4- 8.5%) (Table S1). The follow- up period (19 days [14- 25]) 
was similar in the PE and non- PE groups. At the end of the inclusion, 
17 (19.3%) patients died or were transferred to the ICU, 52 (59.1%) 
were discharge from the hospital, and 19 (21.6%) remain hospitalized 
with no difference between the two groups.

3.3 | Risk factors associated with PE events

We interpreted biomarkers as binary variables based on the best 
specificity- sensitivity ratio using ROC curves (Figure 3). Univariate 
analysis showed that D- dimer level ≥3000 ng/mL, WBC ≥12.0 G/L, 
prothrombin time ratio >1.05 (P < .001 for all), and ferritin level 
≥480 µg/L (P < .01) were associated with an increased risk of PE, 
whereas the presence obesity and diabetes mellitus were not associ-
ated with an increased risk of PE (Table 2).

Multivariate analysis showed that only D- dimer ≥3000 ng/mL 
(OR 8.2 [95% CI] 1.3- 74.2, sensitivity (Se) 0.84, specificity (Sp) 
0.78, P = .03), WBC ≥12.0 G/L (29.5 [2.3- 1221.2], Se 0.47, Sp 0.92, 
P = .02), and ferritin levels ≥480 µg/L (17.0 [1.7- 553.3], Se 0.96, Sp 
0.44, P = .03) were independently associated with the risk of PE 
(Table 2; Table S2). The presence of the double criterion D- dimer 
≥3000 ng/mL and WBC ≥12.0 G/L was greatly associated with PE 

F I G U R E  1   Flowchart of the CLOTVID study. ICU, Intensive care 
unit; PE, pulmonary embolism; NON- PE, absence of PE; RT- PCR, 
reverse transcriptase- polymerase chain reaction

47 PE 41 NON-PE

88 Patients                     
(30 PE & 56 NON-PE)

PE suspicion after Emergency Department 
admission                                  

(N=86)                     

191 Patients recruited           
91 PE & 100 NON-PE

174 Patients    

Negative RT-PCR (N=5)
Deep venous thrombosis without PE (N=6)
Primary ICU hospitalization (N=5)
Duplicate (N=1)
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(36.2% vs 2.4%, OR 21.4 [4.0- 397.9], P = .004). Expressed in con-
tinuous values, D- dimer level (P = .01) and WBC (P = .006) were 
confirmed as independent predictive factors of PE in multivariate 
analysis based with biomarkers as continuous variables, while the 
ferritin level does not reach the threshold of significance (P = .06) 
(Table S3).

In comparison, no CTPA was indicated from the predictive guid-
ance based on the Wells’ score modified for PE. Finally, the wells’ score 
associated with D- dimer level adjusted on age was not better, with a 
CTPA indicated in only 3/47 (ie, true positive rate, 6.4%) of patients 
with PE and 5/41 (ie false positive rate, 12.2%) of patients without PE, 
with a Se [95% CI] of 0.06 [0.01- 0.18], and a Sp of 0.88 [0.74- 0.96]. 

All patients
N = 88

PE
N = 47

NON- PE
N = 41 P- value

Baseline characteristics

Age [years] 68 [60- 78] 69 [61- 78] 68 [58- 76] .4488

Age ≥65 years, n (%) 54 (61.4) 31 (66.0) 23 (56.1) .3433

Sex gender [male], n (%) 62 (70.5) 35 (74.5) 27 (65.9) .3769

Body mass index 
[kg/m2]

25.6 [23.5- 28.6] 25.2 [23.1- 26.8] 26.8 [24.2- 30.1] .0967

Comorbidities

Number of 
comorbidities by 
each patients

1 [1- 2] 1 [0- 1] 2 [1- 3] .0004

Respiratory disease, 
n (%)

15 (17.0) 8 (17.0) 7 (17.1) .9948

Obesity 
(BMI > 30 kg/m2), 
n (%)

14 (15.9) 3 (6.4) 11 (26.8) .0170

Arterial hypertension, 
n (%)

43 (48.9) 19 (40.4) 24 (58.5) .0899

Diabetes mellitus, 
n (%)

21 (10.9) 5 (10.6) 16 (39.5) .0024

Cardiovascular 
disease, n (%)

16 (18.2) 7 (14.9) 9 (22.0) .3918

Active smoking, n (%) 7 (8.0) 3 (6.4) 4 (9.8) .7004

Immunodeficiency, 
n (%)

3 (3.4) 1 (2.1) 2 (4.9) .5961

CTD or systemic 
vasculitis, n (%)

3 (3.4) 2 (4.3) 1 (2.4) 1

Thrombo- embolic risk factor

Presence of at least 
one risk factor, n (%)

12 (13.6) 6 (12.8) 6 (14.6) 1

Estrogen use, n (%) 0 0 0 NE

Active cancer, n (%) 6 (6.8) 5 (10.6) 1 (2.4) .2091

Prolonged 
immobilization, n (%)

6 (6.8) 1 (2.1) 5 (12.2) .0931

Recent surgery 
(<3 mo), n (%)

2 (2.3) 0 2 (4.9) .2142

Long- term curative 
anticoagulant 
therapy, n (%)

3 (3.4) 3 (6.4) 0 .2449

Note: Data are presented in total (percentage) for categorical variables and median (interquartile 
range [IQR]) for continuous variables. Follow- up period represented the time between COVID- 19 
first symptom and last medical visit. Cardiovascular diseases (myocardial ischemia, cardiac injury, 
stroke). Immunodeficiency (primitive or secondary immunodeficiency [CD4+ T- cell <0.2 G/L, 
ongoing chemotherapy, long- term steroid therapy or immunosuppressive therapy]).
Abbreviations: BMI, body mass index; CTD, connective tissue disease.
P- value: PE group vs NON- PE group. P- value < .05 is illustrated by bold value.

TA B L E  1 A   Baseline characteristics of 
all patients
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The D- dimer level and WBC were more accurate than Wells’ score in 
predicting the diagnosis of PE (Delong's test P < .0001 and P = .01, 
respectively), in contrast of the ferritin level (P > .05) (Figure S2).

4  | DISCUSSION

In this series of 88 non- ICU COVID- 19- infected patients undergoing 
CTPA, we compared the clinical, laboratory, and radiological charac-
teristics of patients diagnosed with PE and identify three simple and 
easily available biomarkers to help the clinician guide the management 
of COVID- 19 patients upon admission. Several suspected COVID- 19 
patients had chest CT scans to detect specific lesions related to the 
virus upon admission to the ED. However, no consensus exists regard-
ing the indication for CTPA specifically for the COVID- 19.8,16,28 D- 
dimer level ≥3000 ng/mL, WBC ≥12 G/L, and ferritin level ≥480 µg/L 
represented independent predictive factors of PE during COVID- 19.

Initially, we recruited 174 non- ICU COVID- 19 patients with CTPA 
available for suspected PE, either in the ED or during a regular ward 
hospitalization. We decided to exclude this subset of patients, called 

“postadmission” patients (diagnosis of PE >24 hours after admission) 
and analyzed separately29, and focus only on the “upon admission” 
population, that is, COVID- 19- infected patients who underwent CTPA 
in the ED (≤24 hours after admission). The reasons were as follows: (a) 
we wanted to avoid confounding factors linked to hospitalization and 
treatment (decrease in D- dimer levels due to curative or prophylactic 
dose of heparin, variation in WBC linked to steroid or antibiotic use, 
etc), and (b) we wanted to propose predictive factors for emergency 
physicians to define the indication for CTPA upon admission.

Regarding the radiological data, we did not find a relationship 
between the occurrence of PE and the severity of lung exten-
sion lesions in accordance with other reports,16,28,30 which are 
two distinct characteristics during COVID- 19 infection. Then, 
we identified pre- radiological predictive factors to reduce the 
number of scans requested, improving the availability of imaging 
machines during a pandemic, and reducing patient irradiation and 
the risk of acute kidney injury and intrahospital transport during 
hospitalization.

Multivariate analyses found significant and independent differ-
ences between the two groups only on laboratory parameters data: 

F I G U R E  2   Biomarker levels according to pulmonary embolism status. Comparison of biomarkers according to PE status for D- dimer 
level (Panel A), White Blood Count (Panel B), Ferritin (Panel C), and Prothrombin Time ratio (Panel D) [Colour figure can be viewed at 
wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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WBC, D- dimer, and ferritin levels. These predictive factors differ 
from those based only on clinical data and used in the Wells’ score 
and the revised Geneva score for excluding PE.31,32 The Wells’ score 
assessed in this series displayed a very low predictive ability to PE. 
Herein, we report easily available three laboratory markers routinely 

measured upon patient admission, with a greater impact than clinical 
and radiological data in the early triage of COVID- 19 patients. These 
laboratory results were strongly and independently associated with 
PE. All these findings support the hypothesis that the sensitivity of 
the conventional strategies for PE suspicion might be insufficient.

F I G U R E  3   Receiver operating characteristic for biomarkers. ROC curves for D- dimer level (Panel A), White Blood Count (Panel B), 
Ferritin (Panel C), and Prothrombin Time ratio (Panel D)

Variable

Univariate analysis Multivariate analysis

OR 95% CI P- value
Adjusted 
OR 95% CI P- value

Obesity 0.2 0.04- 0.7 .0152 - - - 

Diabetes mellitus 0.2 0.05- 0.5 .0032 - - - 

D- dimer 
≥3000 ng/mL

18.5 6.4- 61.5 <.0001 8.2 1.3- 74.2 .0344

WBC ≥12 G/L 15.8 4.16- 104.6 .0004 29.5 2.3- 1221.2 .0256

Ferritin ≥480 µg/L 17.6 3.0- 338.1 .0087 17.0 1.7- 553.3 .0361

Prothrombin time 
ratio >1.05

5.7 2.1- 16.0 .0006 - - - 

Note: No obesity corresponded to BMI < 30 kg/m2.
Abbreviation: WBC, white blood count.

TA B L E  2   Factors associated with risk 
of pulmonary embolism at admission
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The plasma D- dimer threshold for excluding thromboembo-
lism is not comparable to that of a non- COVID- 19 population (D- 
dimers: 3000 ng/mL in a COVID- 19 population vs 500 ng/mL in a 
non- COVID- 19 population).31,32 Several observational studies have 
shown an elevated D- dimer concentration in patients with COVID- 19, 
including non- PE patients.4,14,15,16,33 Guan et al found elevated D- 
dimer concentrations (>500 ng/mL) in 260 (46%) of 560 patients 
with COVID- 19.4 Currently, the concentration of D- dimer is well iden-
tified as one of the predictors of severity and mortality.1,4,11,13,14,15 
Tang et al described 183 COVID- 19 patients and found a mean D- 
dimer concentration of 2120 ng/mL (range 770- 5270) in nonsurvivor 
patients vs a concentration of 610 ng/mL (350- 1290) in survivors.15 
Zhou et al showed that ICU patients had higher median [IQR] D- dimer 
concentrations than non- ICU patients did (2400 ng/mL [600- 14 400] 
vs 500 [300- 800], respectively), and the mortality rate was 18 times 
higher with D- dimer concentration >1000 ng/mL upon admission.14 
In addition to the elevated levels of D- dimer, we reported a high level 
of white blood count (especially neutrophils) with a significant differ-
ence in PE patients in multivariate analysis. This significant increase 
in thrombo- embolic risk proportional to the concentration of WBC, 
and more specifically neutrophils, is not described in the current lit-
erature. One hypothesis could be the NETosis phenomenon: to trap 
and disarm microbes in the extracellular environment, neutrophils 
produce the “Neutrophil Extracellular Trap” (NET), a kind of fibrillar 
network made up of nuclear materials (histones, DNA, etc). This highly 
charged material (negatively charged (DNA) and positively charged 
(histones)) attracts and activates platelets, von Willebrand factor, and 
tissue factor and is a pathway for the induction of thrombogenesis. 
This thrombogenic process is involved in venous and arterial macro-
vascular thrombotic events.34,35 Although the increased WBC was 
poorly described in the COVID- 19 literature, the cutoff D- dimer value 
(3000 ng/mL) was well documented as an excellent prognostic and 
therapeutic factor. Tang et al and Yin et al, in a cohort of 449 COVID 
patients in Wuhan, described an increased risk of 28- day mortality be-
yond this value (32.8% if D- dimer <3000 ng/mL vs 52.4%, P = .01) and 
the indication for anticoagulant treatment beyond this threshold.7,23 
In the same way, the increase of ferritin levels was reported in many 
other studies in COVID- 19,36,37 as being the consequence of the cyto-
kine storm.38 An elevated ferritin level was reported to be associated 
with COVID- 19- related thrombosis compared to thrombosis without 
COVID- 19.39 The systemic inflammatory response against the SARS- 
CoV- 2 leads to a hypercoagulability state, reflected by the increase 
of some inflammatory markers, including elevated circulating IL- 6, D- 
dimer, ferritin, elevated WBC or the presence of NET in thrombi, and 
leading to vascular endothelial injury.5,14 Analyses on lungs obtained 
during autopsy from patients who died from COVID- 19 highlighted 
the presence of pulmonary vascular endothelialitis, thrombosis and 
microangiopathy, and features of angiogenesis.40 Nevertheless, in 
a recent publication, the International Society on Thrombosis and 
Haemostasis (ISTH) did not recommend to screen venous thrombo-
embolism based only on elevated D- dimer levels and maintained the 
diagnose VTE based on clinical index of suspicion.41

The CLOTVID study is multicentric; the prevalence of PE in non- 
ICU patients upon admission is estimated to be between 3% and 5% 
over all hospitals that included patients. The prevalence was specif-
ically 5% at Lariboisière Hospital, Paris, France, the most important 
center of the study. The prevalence of PE in patients with COVID- 19 
infection is estimated to be between 5% and 30%, depending on the 
series.6,16,17,20,21,22,42 However, many studies have not distinguished 
between patients hospitalized in the ICU or not and, consequently, 
have overestimated the real prevalence in the medical ward. Some 
studies have specifically described the prevalence of PE in non- ICU 
patients between 1.6% and 8%.20- 22

Our study has limitations: limited numbers of patients, descrip-
tive study, and enrollment of patients with PE excluding other arte-
rial or DVT. Nevertheless, these predictive factors may help quickly 
to determine the risk of PE upon admission, thus allowing for the 
rapid prescription of CTPA and anticoagulant treatment in EDs, and 
they seem to be more accurate than the currently used scores (eg, 
the Wells’ score). The number of COVID- 19- infected patients is 
still growing around the world, with an increasing number of fatal 
cases, and in European countries, after a break in the pandemic be-
tween May and July 2020, we are now facing new successive waves 
without consensual therapeutic algorithms. Taking into account our 
experience during the first wave of the pandemic, we believe that 
the biological predictive factors would be helpful for physicians in 
the ED in identifying the best indication of CPTA and for patients in 
limiting unnecessary imaging and CPTA side effects. In addition, it 
could save time on management because access to CTPA could be 
prolonged during the COVID- 19 pandemic or unavailable in many 
cities. In practice, a D- dimer level ≥3000 ng/mL, WBC ≥12 G/L 
or ferritin level ≥480 µg/L, and even more the combination of D- 
dimer ≥3000 ng/mL and WBC ≥12 G/L should classify the noncrit-
ically COVID- 19 patients to high risk of venous thromboembolism, 
and should consider a CTPA imaging and a first therapeutic dose of 
anticoagulant.

5  | CONCLUSION

The white blood count, and the D- dimer and ferritin levels are 
simple and easy to use, and could be used upon admission in 
non- ICU COVID- 19 patients by an emergency physician to triage, 
guide therapeutic management and validate the prescription of 
a CTPA, reduce unnecessary transport for patients (sometimes 
unstable), and permit rapid to adapt anticoagulant regimen if 
needed. Currently, there does not seem to be any respite from 
the COVID- 19 pandemic worldwide, and the infection could per-
sist until a global vaccination campaign. A significant number of 
deaths could be prevented with the proper screening of PE and 
the early prescription of anticoagulants. However, a prospective 
study is necessary to validate these predictive factors and build a 
diagnostic score in a prospective manner with a higher number of 
unselected patients being included.
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