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Abstract
Early diagnosis and treatment of deep vein thrombosis (DVT) is a main issue in the Emergency setting. With the aim of assisting
clinicians in the diagnosis and the subsequent management of DVT in the Emergency Departments, a Nominal Group Technique
(NGT) study was conducted. A panel of 5 Italian experts developed 21 consensus statements based on available evidence and
their clinical experience. The agreed consensus statements may assist clinicians in applying the results of clinical studies and clinical
experience to routine care settings, providing guidance on all aspects of the risk assessment, prophylaxis, early diagnosis and
appropriate treatment of DVT in the EDs.
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Introduction

Venous thromboembolism (VTE), which refers to a diagnosis

of deep vein thrombosis (DVT) and/or pulmonary embolism

(PE), is a common, often preventable life-threatening compli-

cation in the Emergency Department (ED) patients.1,2 Indeed,

early diagnosis and treatment of DVT and PE remains challen-

ging to ED due to the presence of ambiguous clinical signs and

symptoms and the potential for a fatal outcome.3

During the last few years, the therapeutic armamentarium of

VTE has been enriched with the introduction of direct oral

anticoagulants (DOACs) that are associated with additional

benefits in emergency situations where monitoring methods

are limited,4 including a lower risk of major hemorrhage such

as intracranial hemorrhage.5-7

Because of the above evidence, International guidelines

encourage early discharge of low risk PE patients and outpa-

tient management of low risk DVT patients.8,9

Currently, most cases of VTE are diagnosed in the ED3 and

a significant number of patients (>50%) continue to be

managed as in-patients, including those potentially suitable for

out of hospital management.3,10

Although several diagnostic algorithms have been devel-

oped,11,12 there are no clear indications for the diagnosis and

the subsequent management of DVT and PE in the ED. Until

such indications will be available, a structured consensus tech-

nique appears a well-suited method to develop consensus state-

ments, which reflect the collective diagnostic and management

patterns of experts with considerable knowledge and experi-

ence in the current management of VTE in the Italian EDs.
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In this study, a Nominal Group Technique (NGT)13 aimed to

providing advice to ED physicians on all aspects of the risk

assessment, prophylaxis, early diagnosis and appropriate treat-

ment of VTE based upon the best available information, includ-

ing situations where the actual evidences are limited. This is the

first of 2 papers on the study, providing indications on diag-

nosis and management of DVT in the ED. A second paper will

present the study’s results on the diagnosis and treatment of PE

in the emergency setting.

Methods

Design of the Study

The 3 most common consensus methods used for medical and

health services research are the Delphi method, the consensus

development conference, and the NGT.13-15 The NGT, that was

the method selected in the present study, is a structured, facili-

tated, multistep, group meeting technique used to generate

and prioritize responses to specific questions by a group of

experts.16

The NGT meeting usually comprises the following steps:17

1. Introduction: the facilitator illustrates the purpose of the

meeting and, eventually, summarizes the results of recent

research on studied topics.

2. Silent generation: each expert notes individually his

“ideas” on the subject.

3. Sharing: each expert shares his notes in turn and the facil-

itator registers them.

4. Discussion: the facilitator leads the discussion and give the

experts an equal opportunity to contribute their personal

views during the discussion by presenting their own list of

“ideas”. At the end of the discussion, the experts come to a

shared list of ideas.

5. Ranking: participants express their level of agreement with

respect to the list of ideas. The facilitator consolidates the

results and presents them to the group.

In our study, from May 2018 to January 2019, two NGT

meetings were conducted in order to reach a consensus state-

ment on early diagnosis and appropriate treatment of DVT and

PE in the ED.

Preliminary Phases: Expert Identification and Survey

Experts were purposively selected to participate in the NGT: all

experts had at least 15 years’ experience in ED and 2 peer-

reviewed publications on Emergency Medicine within the last

10 years. Five experts—that are the authors of this paper—

agreed to participate in the study.

Before the NGT process, a survey was carried out in order to

investigate pathways to VTE diagnosis in the Italian ED, with a

particular focus on the processes, events, and factors influen-

cing treatment pathways and clinical outcomes.

Based on the available evidence on the diagnosis and man-

agement of VTE, items of a closed-ended questionnaire were

defined by research team members (2 psychologists and 1

sociologist with extensive experience in standardized consen-

sus methods). Using a dedicated online platform, a sample of

98 Italian ED physicians were asked to answer individually to

the questionnaire. The survey platform was online for 10

weeks. Ultimately, 21 physicians answered to the questionnaire

(response rate 21.9%). Results of the survey were analysed by

research team members. Descriptive statistical analyses were

performed using SPSS ver. 25.

NGT Meetings

The first NGT was held in Rome on the 9 May 2018. Phases and

steps of the NGT meetings are showed in Figure 1. At the start of

the meeting, an overview of the study was presented, and the aim

of the NGT and NGT process were briefly explained to the

experts by the facilitator (Step 1: introduction). Then results of

the survey were presented, while emphasizing the low response

rate, followed by discussion among experts. Then research ques-

tions were presented and redefined with the help of the experts:

considering the characteristics of the 2 pathological conditions,

it was decided to evaluate separately for DVT and PE, the

aspects related to the risk assessment, prophylaxis, early diag-

nosis and appropriate treatment in the ED.

In step 2 (silent generation), experts were given 45 minutes

to think and generate individually items in response to research

questions. Then, each expert was asked to comment individu-

ally his statements (Step 3: sharing). During the discussion

(Step 4) experts were invited to include comments. At the end

of the first NGT meeting, participants generated 24 consensus

statements for DVT and 28 for PE.17

Following the meeting, the research team reviewed all the

materials and defined a list of consensus statements topically

organized that was circulated among the experts by e-mail.

Experts were invited to include comment and indicate state-

ments to be discarded or modified and literature on statements

that they considered acceptable.

The second meeting was held in Rome on the 28 January

2019. During the meeting, all statements were discussed in

depth taking into account updated evidence on diagnosis and

treatment of DVT and PE. Overall, during the final discussion,

33 statements (15 for DVT and 18 for PE) were reformulated or

merged; for the remaining ones, only minor linguistic modifi-

cations were agreed.

During the final voting phase (Step 5: ranking), experts were

invited to rate individually each statement on a 5-point Likert-

type scale indicating their level of “agreement” and the

“importance” of each statement. At the end of the meeting,

results were communicated to the whole group.

The definition of the consensus was determined before the

analysis and was set at �75% agreement.

Results

The final list included 21 consensus statements for DVT. The

statements regarding DVT were grouped into the following 4
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categories: 1) From clinical suspicion to diagnosis; 2) Patient

management with DVT; 3) Treatment of DVT in the acute phase.

The complete list of statements on DVT that reached the

consensus is provided in Tables 1.

Most statements were revised during the second NGT meet-

ing. Ultimately, all statements included in the final list reached

the defined level of consensus as �75% of participants, indi-

cated by a score of 4 (agree) or 5 (strongly agree) (Figure S1-

online-only supplementary materials).

Discussion

In this study, NGT method was used to build consensus among

a panel of 5 experts who had substantial experience in the

current management of DVT in the ED.

In this section, we present final consensus statements

(Table 1), with supplementary comments that reflect reasoning

behind them, based on experts’ discussion, supported by refer-

ences where appropriate.

Consensus Statements

1. From clinical suspicion to diagnosis.
1. It is desirable that the diagnostic work-up of the DVT should

be completed in the ED with a multidisciplinary approach

that can be variable depending on levels of care of the ED.

2. The clinical manifestations of DVT are not specific: the

diagnostic process must be guided by the pre-test clinical

probability.

3. The dichotomized Wells score proved to be accurate in

stratifying the pre-test probability of DVT in ED, there-

fore it is necessary to acquire the information to calculate

it before any further investigation.

4. The determination of D-dimer and the use of non-invasive

study of the veins of the lower limbs such as CUS

(extended or limited compressive ultrasonography) is

recommended in the DVT diagnostic work-up.

5. It is recommended that each laboratory has a specific

reference cut-off for d-dimer test and it is necessary an

age-correction during the interpretation of this value.

6. In a patient with Wells pre-test score “unlikely” and

negative D-Dimer, the diagnosis of DVT can be reason-

ably excluded.

7. If Wells score is “unlikely” for DVT and D-Dimer test is

positive it is recommended to perform CUS; if CUS is

negative it is indicated to perform complete venous ultra-

sound (US) evaluation (preferably in 48-72 hours); if

venous US is negative, the diagnosis is reasonably

excluded. If US is not available, it is indicated to perform

a second CUS at 5-7 days.

8. If Wells score is “likely” for DVT it is recommended to

perform CUS; if CUS is negative, it is indicated to

Figure 1. NGT meetings and steps.

Salvi et al 3



perform a complete venous US evaluation (preferably in

48-72 hours) to rule out isolated distal DVT, if available,

or, if not, repeat CUS at 5-7 days.

9. If Wells score is “likely” for DVT with a positive CUS

evaluation, it is recommended to start anticoagulant

therapy.

10. If the patient has a positive CUS and a positive D-Dimer

test the diagnosis of DVT is confirmed regardless of Wells

pre-test probability.

11. In pregnant women with significant edema in one or both

the lower limbs or with clinical suspected deep venous

thrombosis of other vascular districts, evaluation per-

forming venous Ultrasound (US) is mandatory.

12. It is not recommended the use of invasive or expensive

tests such as phlebography, Computed Tomography (CT)

or Magnetic Resonance Imaging (MRI) for the diagnosis

of DVT.

13. In patients with DVT, further investigations are not nec-

essary to exclude Pulmonary Embolism (PE) in absence

of specific symptoms.

Supplementary Comments

Statement 1-3: The assessment of the pretest probability is the

base for correct management of DTV.8,18 A low pre-test prob-

ability together with a negative D-Dimer test, allows the exclu-

sion of DVT without further investigation.19 A review of

clinical trials that investigated the prevalence of DVT as a

function of pretest probability (with or without D-Dimer deter-

mination), concluded that diagnostic accuracy increases if the

Table 1. Consensus Statements on DVT.

DVT—From clinical suspicion to diagnosis
1 It is desirable that the diagnostic work-up of the DVT should be completed in the Emergency Department (ED) with a multidisciplinary

approach that can be variable depending on levels of care of the ED.
2 The clinical manifestations of DVT are not specific: the diagnostic process must be guided by the pre-test clinical probability.
3 The dichotomized Wells score proved to be accurate in stratifying the pre-test probability of DVT in ED, therefore it is necessary to

acquire the information to calculate it before any further investigation.
4 The determination of D-dimer and the use of non-invasive study of the veins of the lower limbs such as CUS (compressive

ultrasonography) is recommended in the DVT diagnostic work-up.
5 It is recommended that each laboratory has a specific reference cut-off for d-dimer test and it is necessary an age-correction during the

interpretation of this value.
6 In a patient with Wells pre-test score “unlikely” and negative D-Dimer, the diagnosis of DVT can be reasonably excluded.
7 If Wells score is “unlikely” for DVT and D-Dimer test is positive it is recommended to perform CUS; if CUS is negative it is indicated to

perform complete venous ultrasound (US) evaluation (preferably in 48-72 hours); if venous US is negative, the diagnosis is reasonably
excluded. If US is not available, it is indicated to perform a second CUS at 5-7 days.

8 If Wells score is “likely” for DVT it is recommended to perform CUS; if CUS is negative, it is indicated to perform a complete venous US
evaluation (preferably in 48-72 hours) to rule out isolated distal DVT, if available, or, if not, repeat CUS at 5-7 days.

9 If Wells score is “likely” for DVT with a positive CUS evaluation, it is recommended to start anticoagulant therapy.
10 If the patient has a positive CUS and a positive D-Dimer test the diagnosis of DVT is confirmed regardless of Wells pre-test probability.
11 In pregnant women with significant edema in one or both the lower limbs or with clinical suspected deep venous thrombosis of other

vascular districts, evaluation performing venous Ultrasound (US) is mandatory.
12 It is not recommended the use of invasive or expensive tests such as phlebography, CT or MRI for the diagnosis of DVT.
13 In patients with DVT, further investigations are not necessary to exclude Pulmonary Embolism (PE) in absence of specific symptoms.

Patient management with DVT
14 & The management of DVT should be as outpatients except in presence of one of them:

& 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.

15 It is recommended that all EDs refer to shared protocols for the out of hospital management and follow-up of patient with an ED diagnosis
and initial treatment of DVT.

Treatment of DVT in the acute phase
16 Prompt initiation of anticoagulant therapy after a diagnosis of DVT is mandatory.
17 Anticoagulant therapy should begin in the ED right after the diagnosis of DVT, regardless of the patient’s subsequent destination.
18 While awaiting for the result of diagnostic evaluation of patient with likely DVT (according to the dichotomized Wells score),

anticoagulant therapy can also be considered after weighing both thrombotic and hemorrhagic risk.
19 The choice of the anticoagulant drug must take into account not only the common criteria of good clinical practice, but also patient renal

and hepatic function, comorbidities, compliance, preferences and opportunity of early discharge.
20 DOACs (Direct Oral AntiCoagulants) represent the better anticoagulant approach especially for patients discharge directly, or after a

brief observation, from ED
21 Vena cava filters placement or endovascular procedures are indicated in patients with DVT and contraindications to anticoagulant

therapy, depending on hospital skills and availability.
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pretest probability is estimated before the diagnostic tests.20 In

the ED, the panel of experts recommends the use of dichoto-

mized pretest probability (DVT “unlikely” or “likely”).21

Statement 4: CUS, an extremely accurate and non-invasive

test for the diagnosis of DVT,22 can be easily performed in the

ED by a trained emergency physician.23,24

The CUS, that can be “2-points” (also called “limited”, that

investigate popliteal and common femoral veins) or “3-points”

(also called “extended”, that investigate popliteal, common

femoral and superficial femoral veins).22,25,26

Statement 5: Elderly patients have physiologically higher

D-Dimer values.27 Age-Adjustment of D-Dimer reduces the

number of diagnostic tests performed to exclude or confirm

DVT without reducing its sensitivity.28,29

Statement 6: The combination of an “unlikely” Wells score

and a negative age-adjusted D-dimer excludes the presence of

DVT in both outpatients and inpatients of both sexes with a

1.2% failure rate (95% CI: 0.7% to 1.8%).21 However, in

patients with malignancy or suspected DVT recurrence the

original Wells rule is less safe because of higher failure rate

(2.2%).21,30,31

Statement 7-11: Complete or whole-leg duplex venous

ultrasound (US) is the gold-standard test for the diagnosis of

DVT. For this reason, in doubtful cases CUS is recom-

mended.32 If CUS is not available or difficult to perform in

reasonable time, the panel of experts suggests to perform a

second CUS at 5-7 days, starting anticoagulant therapy if the

patient’s bleeding risk is not excessive.33

According to the Panel of experts, the anticoagulant treat-

ment for isolated distal DVT should be considered in patients

characterized by a high risk of thrombosis extension.34 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

nearly a proximal circulation vein, absence of removable risk

factors, history of previous DVT or active cancer and in-

patients status.35 On the other hand, for patients at high risk

for bleeding, monitoring with CUS is more appropriate that

starting anticoagulation therapy, even for patients at high risk

of DVT extension.

Statement 11: Neither D-dimer alone nor clinical prediction

rules should be used to rule out VTE in pregnant women with-

out objective testing.36,37 The LEFt score replaces the Wells

score in the pregnancy setting: 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%).38

Statement 12: The use of expensive and/or invasive tests

such as venography, Computed Tomography (CT) or Magnetic

Resonance Imaging (MRI) is not indicated for the diagnosis of

DVT in the Emergency setting. The 2012 ACCP guidelines

include the use of MRI, iliac vein doppler and phlebography

(grade 2 C) only in pregnant women with suggestive symptoms

of isolated iliac vein thrombosis with a negative CUS exam,

rather than serial CUS evaluation.34

Statement 13: In a cohort of 103 patients with deep vein

thrombosis of lower limbs, the prevalence of asymptomatic PE

was 66%. Furthermore, no significant recurrence rate of throm-

botic events was observed in the asymptomatic PE group dur-

ing the follow-up; the authors concluded that, in absence of

specific symptoms, further investigations for the diagnosis

of PE were not necessary, as no short- or long-term clinical

or therapeutic consequences were expected.39

2. Management of DVT.
14. The management of DVT should be as outpatients except

in presence of one of them:

a. ongoing bleeding or high bleeding risk (VTE BLEED

risk score);

b. severe renal failure (eVFG < 30 ml/min);

c. metastatic cancer

d. Massive DVT, involving iliac femoral vein, caval

vein or severely symptomatic patients (phlegmasia

dolens);

e. Inadequate home-care setting.

15. It is recommended that all EDs refer to shared protocols

for the out of hospital management and follow-up of

patient with an ED diagnosis and initial treatment of

DVT.

Supplementary Comments

Statement 14: According to Lozano and al,40 patients treated as

outpatient have an equal recurrence rate of venous thromboem-

bolic events and lower rate of major bleeding than those man-

aged as inpatient. Similarly, a Cochrane review suggests that

patients treated at home with LMWH are less likely to have

recurrence of VTE with no clear differences in major or minor

bleeding, nor in mortality than those treated as inpatients.41

On the other hand, the proportion of patients with DVT

currently managed as outpatients in clinical practice is still very

low: in an analysis of RIETE registry was 31-38%.42

Statement 15: The development of out-of-hospital path-

ways for the management of patients with an ED diagnosis

of DVT requires well-organized outpatient resources and

infrastructures.43

3. DVT treatment in the acute phase.
16. Prompt initiation of anticoagulant therapy after a diag-

nosis of DVT is mandatory.

17. Anticoagulant therapy should begin in the ED right after

the diagnosis of DVT, regardless of the patient’s subse-

quent destination.

18. While awaiting for the result of diagnostic evaluation of

patient with likely DVT (according to the dichotomized

Wells score), anticoagulant therapy can also be consid-

ered after weighing both thrombotic and hemorrhagic risk.

19. The choice of the anticoagulant drug must take into account

not only the common criteria of good clinical practice, but
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also patient renal and hepatic function, comorbidities, com-

pliance, preferences and opportunity of early discharge.

20. DOACs (Direct Oral Anti-Coagulant) represent the better

anticoagulant approach especially for patients discharge

directly, or after a brief observation, from ED.

21. Vena cava filters placement or endovascular procedures

are indicated in patients with DVT and contraindications

to anticoagulant therapy, depending on hospital skills

and availability.

Supplementary Comments

Statement 16-18: Bleeding risk should be evaluated before the

initiation of anticoagulant therapy and periodically during the

treatment, using a specific and validated risk score.44 Accord-

ing to the American College of Chest Physicians (ACCP) 2016

guidelines,9 the bleeding risk score should be rapid and easy to

use in the ED.

Statement 19-20: 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

DOACs.

In case of obesity and renal failure, unfractionated heparin

continuous intravenous infusion or subcutaneous injections rep-

resents of treatment of choice.45 In case of pregnancy, treat-

ment of choice is currently LMWH46 A rapid anticoagulant

effect can be achieved with a DOAC, whose efficacy is widely

confirmed and non-inferior to Vitamin K antagonist, while count-

ing on a minor bleeding risk, easier administration and fewer

interactions with other drugs and foods.47,48 In the absence of

contraindications, DOACs (apixaban, dabigatran, edoxaban, riv-

aroxaban) should be considered as the first line anticoagulant

therapy in non-cancer patients with DVT.8 Edoxaban and rivar-

oxaban should be considered as a valid alternative to LMWH for

the management of cancer-related DVT, while considering the

higher bleeding risk in patients with gastro-intestinal cancer.49

As for apixaban, the Caravaggio trial50 compared dalthe-

parin and apixaban efficacy and safety; the study is ongoing

but data derived from ADAM-VTE study (small study compar-

ing apixaban vs daltheparin) suggest a lower major bleeding

risk and VTE recurrence in patients treated with apixaban.51

DOACS must be avoided in patient suffering from severe renal

failure, antiphospholipidic syndrome, DVT in atypical districts,

and in patients with vena cava filters.47

Statement 21: ACCP 201234 and European Society of Cardi-

ology (ESC) 2018 guidelines8 recommend vena cava filter place-

ment only in patients with proximal DVT and absolute

contraindication to anticoagulant therapy. Filters must be

removed as soon as bleeding risk allows anticoagulant

treatment.34,9,8

Conclusions

The assessment of the pretest probability is necessary in the

emergency setting, and it is the base for correct management of

DVT. An effective DVT management in the ED requires:

� DVT risk stratification through a validated and easy to use

CPR

� An age adjusted d-dimer cut off

� Bedside CUS testing performed directly in the ED

Furthermore, when appropriate outpatient management of

DVT is considered safe and effective and beneficial to the

healthcare system alike.52 For this purpose, it is necessary to

develop out-of-hospital pathways in order to ensure opportuni-

ties for follow-up, patient education and communication

between primary and secondary care.53

Dentali et al,42 examined Italian patient enrolled in RIETE

registry with a diagnosis of DVT, showing that 53.7% of

patients were treated as outpatients. This rate was higher in

other cohorts, reaching out of 80%.54

A 2018 American College of Emergency Physician (ACEP)

clinical policy on DVT states DOACs as a safe, more easily

administered, and effective treatment in patients with DVT.55

DOACs, especially those with single drug approach (i.e.

DOACS not requiring bridge therapy using LMWH), allow the

patient to be directly discharged from the ED,56 ensuring an

easy out of hospital management.57 Moreover, apixaban and

rivaroxaban offer the added benefit of monotherapy from the

beginning of anticoagulation, and are also associated with a

lower risk of bleeding compared to the standard LMWH/ VKA

combination.58,59 In the AMPLIFY study—which compares

immediate administration of apixaban 10 mg twice a day for

7 days followed by 5 mg twice a day vs enoxaparin followed by

warfarin in 5395 patient with acute VTE (of which 3532 had

isolated DVT) randomly assigned—no difference emerged in

outcomes events (RR: 0.84; 95%CI 0.60-1.18) while major

bleeding and major/ CNRM bleeding were lower in apixaban

cohort (RR: 0.31: 95%CI 0.17-0.55 and RR: 0.44, 95%CI 0.36-

0.55 respectively).60

The EINSTEIN DVT randomized study compared immedi-

ate administration of rivaroxaban 15 mg twice a day for 3

weeks followed by 20 mg once a day vs enoxaparin followed

by warfarin in 3449 patient with acute symptomatic DVT; no

difference emerged in the outcome events (HR: 0.68; 95%CI

0.44-1.04) and major bleedings (HR: 0.65; 95%CI 0.33-

1.30).61

Furthermore, although the risk of bleeding appears lower,

the reversal agents now available (idarucizumab for dabigatran

and andexanet alfa for factor Xa inibitors) are a further security

in daily practice.62,63

Strengths and Limitations of the Study

Our study has several strengths. We adopted strict criteria to

help ensure that the panel of experts comprised leader experts

on the management of VTE in the ED. Furthermore, face-to-

face meeting allowed experts to explain and defend ideas,

which might improve the quality of the final list of statements.

Consensus statements are based on existing evidence and on

experts’ experience. However, further research is required to

further support some of the issues mentioned in the statements.
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