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Abstract
Management of patients with Deep Vein Thrombosis (DVT) in the Emergency Department (ED) has dramatically changed over the last 10 years in the absence of a shared management, 
leading to the need of a shared consensus strategy to standardize the diagnostic and therapeutic approach in acute phase of DVT in a setting where standardization is particularly 
difficult due to the volume of activity and the number of operators who alternate in the care of the individual patient. We perform a review and comment of a NGT work performed 
by a panel of 5 Italian experts who developed 21 consensus statements based on available evidence and their clinical experience. Considering the best available evidence and the 
longstanding clinical experience of 5 Italian EDs’ experts, the management of patients with suspected DVT to ED should be characterized by a standardized diagnostic process, guided 
by the estimation of pre-test clinical probability with formal and validated Clinical Prediction Rule (CPR), an increase in the number of patients discharged directly from the ED, reserving 
hospitalization only for high-risk patients and faster and more appropriate use of the wide range of anticoagulant drugs currently available. In conclusion such a guide will standardize 
the diagnostic and therapeutic approach in acute phase of DVT, limit the number of diagnostic tests performed to exclude or confirm DVT and shorten the stay time of these patients 
in ED without reducing safety. Indeed, the identification of simple criteria for the definition of high-risk DVT together with availability of DOACs will allow physicians to safely discharge 
all DVT patients who do not meet these risk criteria, directly from the emergency room.
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Introduction

Management of patients with Deep Vein Thrombosis (DVT) has 
dramatically but not homogeneously changed over the last 10 years. PREFER 
in VTE registry, a real-life study that evaluated the management of patients 
with venous thromboembolism in Europe, showed that Italian patients receive 
heparin as initial treatment more frequently and are more often hospitalized 
than those of other European countries: 65.4% of these refer to the Emergency 
Department (ED) [1]. Therefore, the need to standardize behaviors resulted 
in the development of such a consensus document. In this work, a panel of 
5 Italian experts developed 21 consensus statements based on available 
evidence and their clinical experience [2].

Literature Review

For DVT diagnostic process in the ED the study group emphasizes the 
central rule of three elements

Assessment of the pretest probability: There are several formal risk 
models available to assess the pre-test probability of DVT. The two-level Wells 
Score is the most widely used and is recommended by the panel, even if not 
easily memorable (Table 1) [3,4].

According to this model, DVT is likely if the score is ≥2 (prevalence 28%) 
and unlikely if score<2 (prevalence 8%).

D-dimer test: It is a sensitive but non-Specific measure of thrombosis, 
indeed D-dimer is not only elevated in patients with DVT but also in a variety of 
other common conditions including, but not limited to, inflammatory diseases, 

malignancy, pregnancy, surgery, trauma, and advanced age. This makes 
the test useful to rule out DVT when negative, but has no diagnostic value 
when positive. In the ED, the panel recommends the use age adjusted cut-off 
d-dimer as follow: up to 50 years cut-off 500 ng/ml, above 50 years cut-off 
age × 10 [5]. In all studies the use of age-adjusted D-Dimer cut-offs reduced 
unnecessary investigations without reducing safety [6], but although in a recent 
observational study some authors question these advantages, they are not 
easily comparable with other studies due to the different threshold of negativity 
of tests available (250 ng/ml) [6]. 

Therefore it is defined that the combination of an “unlikely” Wells score 
and a negative age-adjusted D-dimer excludes DVT in both outpatients 
and inpatients of both sexes with a 1.2% failure rate (95% CI: 0.7% to 
1.8%) considerably reducing unnecessary investigations: but the d-dimer 
determination is underutilized in this setting [7]. Instead the panel highlights an 
alert: in patients with cancer or with previous DVT the original Wells rule is less 
safe, in fact Geersing, et al.[4] in these subgroups observed a failure rate >2%, 
a threshold universally considered not to be exceeded [8].

Leg venous Compression Ultrasound Sonography (CUS): Even 
though complete or whole-leg duplex venous ultrasound (VDUS) remains 
the gold-standard test for the diagnosis of DVT, for the ED setting the panel 
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Clinical findings Points
Paralysis, paresis or recent orthopedic casting of lower extremity 1

Bedridden >3 days recently or major surgery within past 12 weeks 1
Localized tenderness of the deep veins 1

Swelling of entire leg 1
Calf swelling 3 cm greater than other leg (measured 10 cm below 

tibial tuberosity) 1

Non-varicose collateral superficial veins 1
Active cancer or cancer treated within 6 months 1

Previously documented DVT 1
Alternative diagnosis at least as likely as DVT (Baker's cyst, 
cellulitis, muscle damage, superficial vein thrombosis, post-

thrombotic syndrome, inguinal lymphadenopathy, extrinsic venous 
compression)

-2

Table 1. Wells clinical model to predict pretest probability of DVT.
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encourages the use of CUS, both “2 points” (also called “limited”, which 
investigate the popliteal and common femoral veins) and “3 points” (also 
called “extended”, which investigate the popliteal veins, common femoral and 
superficial femoral veins). This represents a simple and extremely accurate 
non-invasive point-of-care test for the diagnosis of DVT, and can be easily 
performed in the ED by a trained emergency physician [9,10]. The method has 
been reviewed and defined in detail in a recent multidisciplinary consensus, 
very useful for the emergency setting [11]. In doubtful cases, when a complete 
venous evaluation is not available or difficult to perform in a reasonable time, 
the panel suggests to repeat a second CUS at 5-7 days but to undertake 
anticoagulant therapy if the patient’s bleeding risk is not excessive [12]. In 
this case the risk of thrombosis extension should be considered in order to 
decide whether to start anticoagulation or not. Risk factors for DVT extension 
are positive D-dimer test, severe symptoms, extended thrombosis (>5 cm in 
length, >7 mm in diameter or involving multiple veins), thrombosis localized 
near a proximal circulation vein, absence of removable risk factors, history of 
previous DVT or active cancer and in-patients status [13].

Suggested diagnostic pathways are summarized in Figure 1.

As for pregnant patients, neither D-dimer alone nor clinical prediction 
rules should be used to rule out VTE, in such setting the panel suggest the 
LEFt score replaces the Wells score: it attributes one point in the case of left 
(“L”) leg suspicion, one point for edema (“E”) and one point if the suspicion 
occurred during the first trimester (“Ft”) of pregnancy. The DVT probability is 
“unlikely” with score 0 (risk of DVT 0%) and “likely” with score ≥ 1 (risk of DVT 
11.7%) [14]. The panel agrees that in absence of specific symptoms, further 
investigations for the diagnosis of PE are not necessary, as no short- or long-
term clinical or therapeutic consequences were expected. Such a consideration 
is according to results derived from a cohort of 103 patients with deep vein 
thrombosis of lower limbs in which the prevalence of asymptomatic PE was 
66% and no significant recurrence rate of thrombotic events was observed in 
the asymptomatic PE group during the follow-up [15].

As for DVT treatment in the acute phase, experts suggest to evaluate 
bleeding risk before the initiation of anticoagulant therapy using VTE BLEED 
risk score [16], a specific and validated risk score which must be rapid and 
easy to use in the ED (Table 2).

Anticoagulant therapy represents the mainstay of medical therapy for DVT. 
Treatment may include subcutaneous, weight adjusted Low-Molecular Weight 
Heparin (LMWH), fondaparinux, unfractionated heparin (UFH) and direct oral 
anticoagulants (DOACs). In acute phase the panel believes useful to make the 
following recommendations.

• In case of obesity and renal failure, unfractionated heparin 
continuous intravenous infusion or subcutaneous injections represents the 
treatment of choice [17].

• In case of pregnancy, treatment of choice is currently LMWH [18].

• In all other situations, DOACs should be considered as the first line 
anticoagulant therapy in non-cancer patients with DVT [19], and, in detail, if 
Apixaban and Rivaroxaban have evidence of efficacy and safety as single 
drug approach, initiated immediately on ED, Dabigatran and Edoxaban 
require pre-treatment with LMWH or fondaparinux for 5-7 days.

• Edoxaban, Rivaroxaban and, recently, Apixaban should be 
considered a valid alternative to LMWH also for the management of cancer 
related DVT, considering the increased risk of bleeding in patients with 
gastrointestinal cancer [20].

• DOACs must be avoided in patient suffering from severe renal 
failure, moderate to severe liver disease, antiphospholipidic syndrome, 
DVT in atypical districts, and maybe in patients with vena cava filters [21].

Regarding DVT management consensus statement, experts recommend 
strongly out of hospital management according to most recent guidelines [22], 
with acknowledging the following exceptions

• Ongoing bleeding or high bleeding risk (VTE BLEED risk score)

• Severe renal failure (eVFG <30 ml/min)

• Metastatic cancer

• Massive DVT, involving iliac femoral vein, caval vein or severely 
symptomatic patients (phlegmasia dolens)

• Inadequate home-care setting.

Data derived from Lozano [23] revealed that patients treated as outpatient 

Figure 1. Suggested diagnostic pathways. *Clinical probability can be assessed by Wells score instead of experienced clinician gestalt. **D-dimer should be 
measured using a highly sensitive assay to rule out DVT; ***C-VDUS=complete venous duplex ultrasound.
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have an equal recurrence rate of venous thromboembolic events and lower 
rate of major bleeding than those managed as inpatient. Similarly, a Cochrane 
review [24] suggests that patients treated at home with Low Molecular Weight 
Heparin (LMWH) are less likely to have recurrence of VTE with no clear 
differences both in major or minor bleeding and in mortality than those treated 
as inpatients. 

Discussion 

Why is this paper important and what does this paper add compared to 
previous evidence?

This paper represent a simple and concise guidance on the management 
of DVT in the EDs: From the early diagnosis to risk stratification, initial 
treatment and early discharge, based upon the best available information, 
including situations where the actual evidences are limited.

Indeed, although several diagnostic algorithms have been developed 
and international guidelines encourage early discharge of low risk DVT 
patients, there are no clear indications for the diagnostic strategy and the 
subsequent management of DVT in the ED, leading to an extreme variability 
in management of DVT patient between emergency physicians. Consider this; 
a structured consensus technique appears a well-suited method to develop 
practical recommendations in this setting.

How is this paper likely to change practice?

The NGT study provides clear, unique and concise information on the 
management of DVT patients at the ED, based on the best available evidence 
and on the longstanding clinical experience of 5 Italian EDs’ experts. 

In the management of patients with suspected DVT to ED, we expect

1. A more standardized diagnostic process, guided by the estimation 
of pre-test clinical probability with formal and validated Clinical Prediction Rule 
(CPR) this will allow clinicians to select patients to refer to II level investigations, 
limiting the number of diagnostic tests performed to exclude or confirm DVT 
without reducing its safety.

2. A significant reduction in the stay time of these patients in ED, 
helping to reduce overcrowding.

3. An increase in the number of patients discharged directly from 
the ED, reserving hospitalization only for high-risk patients, leading to patient 
satisfaction and lower healthcare costs. Indeed, the identification of precise 
criteria for the definition of high-risk DVT together with availability of DOACs 
will allow physicians to safely discharge all DVT patients who do not meet 
these risk criteria, directly from the emergency room. 

4. Faster and more appropriate use of the wide range of anticoagulant 
drugs currently available, personalizing the choice and above all increasing the 
proportion of patients discharged from ED with a single drug approach DOAC.

Conclusion

In summary such a guide will standardize the diagnostic and therapeutic 
approach in acute phase of DVT in a setting where standardization is 
particularly difficult, due to the volume of activity and the number of operators 
who alternate in the care of the individual patient. 
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