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Despite the availability of effective thromboprophylaxis, the

prevalence of venous thromboembolism (VTE) is increasing

in the hospital setting. In 2008, the Fifth Annual Health

Grades Patient Safety in American Hospitals Study reported

on key patient safety incidents among nearly 41 million hos-

pitalizations in the Medicare population between 2004 and

2006. Although many areas showed improvement—includ-

ing reduced rates of hospital-related infections, postopera-

tive bleeding, transfusion reactions, and other injuries—the

number of cases of postoperative VTE increased by 11%

during this period.1

Even with optimal thromboprophylaxis, VTE will develop

in some at-risk patients. Early diagnosis and treatment of

VTE is critical to reduce morbidity and mortality, but no sin-

gle tool can definitively confirm its presence. Consequently,

the detection of deep vein thrombosis (DVT) and pulmo-

nary embolism (PE) requires a stepwise diagnostic strategy

that combines clinical, biochemical, and imaging

modalities.

In addition to outlining diagnostic strategies for DVT and

PE, this article summarizes VTE treatment guidelines from

various organizations and societies and discusses long-term

management strategies to prevent recurrent VTE and other

complications.

Diagnosis of DVT
The clinical symptoms and signs of DVT are nonspecific and

include unilateral calf, leg, or thigh swelling and pain. De-

spite the limited sensitivity and specificity of individual

signs and symptoms of DVT, the combination of these varia-

bles can be useful in assessing the probability of VTE.

Patients can be risk stratified according to the likelihood of

DVT, as determined by implicit clinical judgment or by a

validated prediction rule.2

Assessment of Clinical Probability
The Wells prediction rule is used in assessing the probability

of DVT.3 It incorporates signs, symptoms, and risk factors of

DVT to calculate a clinical probability rating. Specifically, 1

point is assigned to each of the following factors, if

present:3

• Active cancer (treatment ongoing, within 6 months, or

palliative)
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• Calf swelling >3 cm asymptomatic side (measured 10 cm

below tibial tuberosity)
• Collateral superficial veins (nonvaricose)
• Entire leg swelling
• Localized tenderness along the distribution of the deep

venous system
• Paralysis, paresis, or recent plaster immobilization of the

lower extremities
• Pitting edema confined to the symptomatic leg
• Recently bedridden more than 3 days or major surgery

within 4 weeks

In addition, 2 points are subtracted if an alternative diag-

nosis is as likely as or more likely than DVT. In patients with

symptoms in both legs, the more symptomatic leg is used.

Patients with low (score <1), moderate (score 1-2), and

high (score �3) pretest probability of DVT have been shown

to have DVT prevalence rates of 3%, 17%, and 75%,

respectively.3

D-Dimer Testing
D-dimer testing measures the small protein fragments remain-

ing in the blood after a cross-linked fibrin clot is degraded by

fibrinolysis. A low clinical probability assessment combined

with a negative result in a highly sensitive, enzyme-linked im-

munosorbent assay (ELISA)-based D-dimer test can safely

exclude DVT, with a negative predictive value of 99.1% (95%

confidence interval [CI]; 96.7-99.9).4

Due to its poor specificity, D-dimer testing has limited

utility in unselected inpatients, especially older patients and

those who have undergone prolonged hospitalization.5 How-

ever, it is reasonable to obtain a highly sensitive, ELISA-

based D-dimer test in carefully selected inpatients with a

low pretest probability of DVT.5,6 In such patients, a nega-

tive result indicates that DVT is highly unlikely, while a posi-

tive result indicates a need for further testing. D-dimer test-

ing is likely not helpful in moderate-risk or high-risk

patients.

Diagnostic Imaging
For patients with a moderate to high pretest probability of

DVT, ultrasound is recommended.6 Compression ultraso-

nography (CUS) is currently the preferred imaging tool in

patients with suspected DVT because it is noninvasive, can

be repeated serially, and offers high sensitivity (þ90%) and

high specificity (95%) for detecting proximal vein thrombo-

sis.7,8 If the clinical suspicion of DVT persists after an initial

negative CUS study, imaging can be repeated after 3 to 7

days to detect the propagation of any thrombosis to the

proximal veins. Limitations of CUS include poor visualiza-

tion of deep iliac and pelvic veins and poor sensitivity in

isolated or nonocclusive calf vein thrombi.2

Contrast venography was considered the gold standard

for the detection of DVT of the lower extremity, but this mo-

dality is invasive, painful, and offers poor visualization of

the deep femoral vein and the internal iliac vein. In addi-

tion, contrast venography is associated with an increased

risk of new thrombosis, renal failure, and hypersensitivity

reaction to contrast media. Consequently, contrast venogra-

phy is currently used in symptomatic patients only when

noninvasive testing is inconclusive or unavailable.2 Other

second-line diagnostic tools include computed tomography

venography (CTV) and magnetic resonance venography

(MRV).9

Diagnostic Strategy
A diagnostic algorithm for DVT is presented in Figure 1.

First, a validated clinical prediction scale such as the Wells

prediction rule should be used to estimate the pretest prob-

ability of DVT, and the result of the clinical assessment

should influence the choice and interpretation of subse-

quent testing.

Diagnosis of PE
Clinical symptoms and signs such as dyspnea, chest pain,

tachycardia, tachypnea, and syncope raise the suspicion of

PE. Individual signs and symptoms, however, cannot con-

firm or exclude acute PE, as they are neither sensitive nor

specific.10 Furthermore, although the likelihood of PE

increases with the number of predisposing risk factors,

approximately 30% of PE cases are unprovoked or idio-

pathic, meaning that they occur in the absence of predis-

posing factors. Diagnosis, therefore, depends on an inte-

grated strategy involving similar tools as those used in

diagnosing DVT.

Assessing Clinical Probability
Wells et al.11 also developed a clinical prediction rule for the

risk stratification of patients with suspected PE. In this

model, 7 specified variables are assigned different scores:

clinical signs and symptoms of DVT (3.0); lack of a likely al-

ternative diagnosis (3.0); heart rate greater than 100 beats

per minute (1.5); immobilization for more than 3 days or

surgery in the previous 4 weeks (1.5); previous DVT/PE

(1.5); hemoptysis (1.0); and malignancy (1.0). Although the

Wells prediction rule initially categorized 3 levels of proba-

bility for PE (low, moderate, or high), a revised model uses a

simplified, dichotomized approach to determine whether PE

is likely (Wells score >4) or unlikely (�4 Wells score).11 An

independent, prospective observational study found that the

Wells prediction model reliably risk-stratified pretest proba-

bility in patients with suspected PE.12

For patients who are stratified into the low-risk category,

the ‘‘pulmonary embolism rule-out criteria’’ (PERC) rule

may be helpful in reducing unnecessary diagnostic testing

for PE.13 The PERC rule consists of 8 variables designed to

offer a pretest probability of PE of less than 1.8%, a proba-

bility at which further testing is unnecessary. If the clinical

gestalt is that PE is unlikely and all of the following variables

are present, further testing can be safely discontinued: (1)

pulse <100; (2) age <50; (3) oxygen saturation (SaO2) >94%;
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(4) no unilateral leg swelling; (5) no hemoptysis; (6) no

recent trauma or surgery; (7) no prior DVT or PE; and (8) no

hormone use.13 In a large, multicenter study, these criteria

combined with a gestalt interpretation of low risk were

shown to select a subgroup of patients with a very low

probability of PE (<2%).14

D-Dimer Testing
Evidence suggests that the combination of a low clinical

probability assessment and a normal result in a highly sen-

sitive, ELISA-based D-dimer test can safely exclude PE in

hospitalized patients.15 Due to the large number of comor-

bidities among hospitalized patients, however, this combi-

nation occurs in only approximately 10% of inpatients.15 D-

dimer levels may be elevated in patients with a variety of

nonthrombotic conditions, and it is therefore most useful in

the diagnosis of otherwise healthy patients who have symp-

toms of PE. D-dimer testing is not appropriate in moderate-

risk or high-risk patients.

Diagnostic Imaging
Computed tomography (CT) is a leading imaging modality

for the exclusion or confirmation of PE, as well as for the

detection of alternative diagnoses. The diagnostic algorithms

endorsed by the European Society of Cardiology (ESC) rely

on both single-detector and multidetector CT. However,

multidetector CT scanners are now preferred because, in

contrast to single-detector CT, they can detect pulmonary

emboli in smaller pulmonary arteries.10 Because single-de-

tector CT has a limited sensitivity of approximately 70%, it

must be used in conjunction with lower limb venous CUS.16

In contrast, multidetector CT angiography has high sensitiv-

ity (83%) and specificity (96%) for the detection of PE and

does not require the additional use of lower limb venous

CUS.16,17

Diagnostic Strategy
The Christopher Study demonstrated the utility of a diag-

nostic algorithm that incorporates a dichotomized decision

rule, D-dimer testing, and CT. In this approach, PE is

excluded in patients with an unlikely clinical probability

score (Wells score �4) and a normal D-dimer test result. In

all other patients, CT is the sole imaging method used to

make management decisions.18 However, in patients with

massive pulmonary embolism, if CT angiography is not im-

mediately available, selective pulmonary angiography has

been performed to identify and localize the emboli before

aggressive therapy is instituted (Figure 2).19 If the patient is

critically ill (hypotensive, severely hypoxemic), empiric

treatment is appropriate while diagnostic strategy is being

formulated.

Treatment Options for VTE
For patients with VTE, the American College of Chest Physi-

cians (ACCP) guidelines recommend initial treatment with

low-molecular-weight heparin (LMWH), intravenous unfrac-

tionated heparin (UFH), or adjusted-dose subcutaneous UFH,

followed by at least 3 months of oral anticoagulation therapy.20

When VTE is diagnosed, anticoagulation should be initiated

immediately unless contraindications are present. In addition,

patients without contraindications to anticoagulation should

receive treatment before diagnostic testing if such testing is

delayed or if the clinical suspicion of VTE is high.20

FIGURE 1. Diagnosis of DVT.
Abbreviations: CUS, compression ultrasonography; DVT, deep vein thrombosis (DVT).
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Anticoagulant Treatment
For decades, parenteral administration of UFH for 5 to 7

days followed by long-term warfarin therapy has been the

conventional treatment of patients with VTE. Although UFH

can be administered subcutaneously or by intravenous (IV)

infusion, continuous IV infusion has been preferred because

of superior dosing precision. The anticoagulation effect of

intravenous UFH must be monitored to ensure a therapeu-

tic activated partial thromboplastin time (aPTT). Conse-

quently, the use of intravenous UFH requires frequent aPTT

assessment and dose adjustment.20

Given their ease of use and improved pharmacokinetic

and pharmacodynamic profiles, LMWHs have replaced UFH

for the treatment of VTE in many institutions. Fondaparinux

is also a safe and effective alternative to both intravenous

UFH and LMWH in the treatment of VTE.20 It has a longer

half-life (15-20 hours) than LMWH, permitting a once-daily

administration, and in patients with submassive PE, its effi-

cacy and safety are comparable to UFH.21 Platelet count

monitoring is not necessary with fondaparinux because it is

given at weight-adjusted doses, and only 1 case of heparin-

induced thrombocytopenia (HIT) has been reported.22 It is,

however, contraindicated in renal failure with a creatinine

clearance of <30 mL/minute.10

Warfarin is very effective in the long-term management

of VTE and should be started concurrently with rapid-acting

injectable anticoagulation therapy. Warfarin requires overlap

with injectable anticoagulants for a minimum of 5 days

until a therapeutic international normalized ratio (INR) has

been achieved.20

Other Treatments
Most patients with VTE can be treated effectively with only

anticoagulation therapy. However, in cases of massive PE

(with or without systemic arterial hypotension and usually

with significant hypoxemia not generally responsive to sup-

plemental oxygen), removal of the occluding thrombus by

thrombolytic agents, special clot-removing catheters, or sur-

gical procedures may be necessary to prevent or ameliorate

shock and subsequent death.23 In other cases, such as when

anticoagulants are ineffective or contraindicated, an inferior

vena cava (IVC) filter may be an appropriate option for VTE

treatment. Importantly, guidelines do not recommend filters

in patients who can tolerate anticoagulation.

Permanent and retrievable IVC filters are effective at pre-

venting PE and are generally associated with a low compli-

cation rate.24 However, nonfatal complications are relatively

common with permanent IVC filters. One early complica-

tion is insertion-site thrombosis, which occurs in about 10%

of patients. Subsequent complications are more frequent

and include recurrent DVT and post-thrombotic syndrome

(PTS), which occur in approximately 20% and 40% of

patients, respectively. At 5 and 9 years, about 22% and 33%

of the filters are occluded, regardless of the use and dura-

tion of anticoagulation.25–27 To minimize these complica-

tions, retrievable filters have been increasingly used, but

FIGURE 2. Diagnosis of PE.
Abbreviations: CT, computed tomography; CXR, plain chest X-ray; ECG, electrocardiogram; PE, pulmonary embolism. yCT
angiography using multidetector instruments.
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most filters are not retrieved and are subject to the same

complications as permanent IVC filters.28

Catheter-directed thrombolysis, with or without IVC filter

placement, is safe and effective in treating acute DVT.29

Additional measures, such as the use of graduated compres-

sion stockings, can reduce the risk of developing PTS.20

Guideline Recommendations
Guidelines from the ACCP, the American College of Physi-

cians (ACP), and the American Academy of Family Physi-

cians (AAFP) address the treatment of VTE in a broad spec-

trum of patients. Additional guidelines provide

recommendations for specific presentations or patient

groups. For example, the ESC guidelines address the treat-

ment of acute PE, and several groups—the American Society

of Clinical Oncology (ASCO), the National Comprehensive

Cancer Network (NCCN), and the French Working Group

(FWG)—have published guidelines for the treatment of VTE

in patients with cancer. The following sections summarize

the most important recommendations from several of these

organizations and societies.

ACCP Guidelines
The ACCP guideline recommendations are assigned grades

of 1 or 2, denoting a stronger or weaker recommendation,

as well as a grade of A, B, or C, indicating high-quality evi-

dence, moderate-quality evidence, and low-quality evidence,

respectively. Physicians must supplement the guideline rec-

ommendations with informed clinical judgment to ensure

proper use of treatment in at-risk hospitalized patients.20

The 2008 ACCP guidelines suggest several options for the

initial treatment of VTE, which are listed, along with accept-

able dosing regimens, in Table 1.20,30,31 Fixed-dose, unmoni-

tored, subcutaneous UFH and fondaparinux are new Grade

1A additions to the 2008 update. In general, LMWH is pre-

ferred over intravenous UFH, except in patients with severe

renal failure.20

Warfarin should also be initiated on the same day as

UFH or LMWH and adjusted to a target INR of 2.5 (range,

2.0-3.0). Treatment with UFH or LMWH should be contin-

ued concomitantly for a minimum of 5 days and should not

be discontinued until the INR has been over 2.0 for 24

hours. The ACCP guidelines also recommend systematic fol-

low-up of oral anticoagulation therapy.

ACP/AAFP Guidelines
In 2007, the ACP and the AAFP collaborated to develop joint

guidelines for the management of VTE.32 Several of their

key recommendations are the following:32

• LMWH, rather than UFH, should be used whenever possi-

ble for the initial inpatient treatment of DVT
• Either UFH or LMWH is appropriate for the initial treat-

ment of PE
• Anticoagulation should be continued for 3 to 6 months

for VTE secondary to transient risk factors, and for more

than 12 months for recurrent VTE
• LMWH is safe and effective for the long-term treatment of

VTE in selected patients (and may be preferable for

patients with cancer)

ESC Guidelines for the Treatment of PE
According to the 2008 ESC guidelines, anticoagulation with

UFH, LMWH, or fondaparinux should be initiated

TABLE 1. 2008 ACCP Recommendations for the Initial Treatment of VTE

Initial Anticoagulation Therapy Grade Acceptable Treatment Regimen*

SC LMWHy 1A Enoxaparin: 1 mg/kg every 12 hours or 1.5 mg/kg once daily; Dalteparin:

200 IU/kg once daily (can be administered out of hospital)

Intravenous UFH 1A Get baseline aPTT, PT, and platelet count; if no abnormalities,

proceed with a weight-based heparin infusion protocol such as:

Bolus of 80 U/kg, followed by an infusion of 18 U/kg per hour

(treatment duration 7�2 days); check aPTT every 4-6 hours and

adjust according to the normogram; monitor platelet count every 3-4 days for HIT

Monitored SC UFH; fixed-dose, unmonitored, SC UFH 1A; 1A Initial dose of 333 U/kg, followed by a fixed dose of 250 U/kg every 12 hours

(can be administered out of hospital)

SC fondaparinuxz 1A 5 mg (body weight <50 kg), 7.5 mg (body weight 50-100 kg), or 10 mg

(body weight >100 kg) once daily (treatment duration 7�2 days)

IVC filter if anticoagulation contraindicated 1C

NOTE: Adapted from Kearon et al20,30 and Arixtra.31

Abbreviations: ACCP, American College of Chest Physicians; aPTT, activated partial thromboplastin time; HIT, heparin-induced thrombocytopenia; IVC, inferior vena cava; LMWH, low molecular weight heparin; PT, pro-

thrombin time; SC, subcutaneous; UFH, unfractionated heparin; VTE; venous thromboembolism.

* All regimens include a minimum of 5 days warfarin therapy overlap. Dosages not provided by the ACCP guidelines.
y LMWHs should be used with caution in renal impairment; anti-factor Xa monitoring and dose adjustments may be required. Follow prescribing information for dose adjustments and body weight–based dosing.
z Fondaparinux is contraindicated in severe renal impairment (creatinine clearance �30 mL/minute).
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immediately in patients with confirmed PE, as well as in

those with a high or intermediate clinical probability of PE

while the diagnostic workup is ongoing. Subcutaneous

LMWH or fondaparinux is preferable to intravenous UFH

for initial treatment in most patients. UFH, however, should

be used in patients with a high risk of bleeding due to its

capacity for reversal and short half-life, as well as in those

with severe renal dysfunction.10

According to the ESC, patients with high-risk PE (pre-

senting with cardiogenic shock or persistent arterial hypo-

tension) should receive thrombolytic therapy as first-line

therapy. Hemodynamic and respiratory support is also nec-

essary for these patients.10 Routine thrombolysis is not rec-

ommended in patients with non-high-risk PE, but it may be

considered in select patients with intermediate-risk PE

(characterized by severe right ventricular dysfunction on

echocardiography and/or myocardial injury), depending on

the patient’s risk of bleeding. Thrombolytic therapy should

not be used in patients with low-risk PE (presenting without

shock, hypotension, right ventricular dysfunction, or myo-

cardial injury).10

Like the ESC guidelines, the ACCP guidelines recom-

mend against the use of thrombolytic therapy for the ma-

jority of patients with PE (Grade 1B), but they do recom-

mend its use in patients with evidence of hemodynamic

compromise and no major contraindications owing to

bleeding risk (Grade 1B) and in certain other high-risk

patients (Grade 2B).20

The ESC states that pulmonary embolectomy has

recently become a reasonable option for patients with mas-

sive, high-risk PE and an absolute contraindication to

thrombolysis, or in whom thrombolysis has failed, when

appropriate expertise is available. In the past, it was per-

formed as a last resort in patients with massive PE who

were in shock and conferred a high risk of mortality

(þ50%). Recently, however, the procedure has been revived

and performed immediately in patients with confirmed

massive PE (with severe right ventricular dysfunction but

before shock), with mortality rates of less than 10%.19 It

should be noted, however, that the ACCP guidelines con-

sider embolectomy a Grade 2C recommendation.20 Alterna-

tively, catheter embolectomy or fragmentation of proximal

pulmonary arterial clots may be considered as an alternative

to surgical treatment in these patients.10

NCCN Guidelines: Oncology Patients
The NCCN has provided treatment algorithms for the man-

agement of DVT and PE in patients with cancer, which are

available online at http://www.nccn.org. Upon diagnosis of

VTE, patients without contraindications to anticoagulation

should start immediate therapy with intravenous UFH,

LMWH, or in some cases fondaparinux, for 5 to 7 days, to-

gether with warfarin. Long-term treatment should include a

LMWH or warfarin for 3 to 6 months in patients with DVT

or for 6 to 12 months in those with PE.33

FWG Guidelines: Oncology Patients
At the 2008 ASH annual meeting, the FWG presented

updated guidelines for the treatment of VTE in cancer

patients.34 The FWG guidelines contain the following key

recommendations:

• The treatment of VTE should be based on LMWH at cura-

tive doses for at least 3 months
• During the initial treatment (up to 10 days), any approved

drug (including LMWH, UFH, and fondaparinux) may be

used
• Beyond the first 10 days, VTE treatment should be based

on LMWH at curative doses for at least 3 months and

optimally 6 months, as validated with the following drugs

and dosage regimens:
• Dalteparin 200 IU/kg once daily for 1 month, then 150

IU/kg once daily
• Enoxaparin 150 IU/kg (1.5 mg/kg) once daily
• Tinzaparin 175 IU/kg once daily

• Special treatment considerations include the following:
• In severe renal impairment, UFH should be used and

rapidly followed by a vitamin K agonist (VKA) for at

least 3 months
• In severe PE (representing hemodynamic failure), the

indications and recommended uses of thrombolytic

drugs in noncancer patients apply
• In patients with an absolute contraindication to anticoa-

gulation or VTE recurrence despite optimal anticoagula-

tion, vena cava filters should be considered
• In patients with intracranial malignancies, VTE treat-

ment is the same as in cancer patients with nonintra-

cranial tumors

The treatment of central venous catheter thrombosis

requires the long-term use of LMWH according to the FWG

guidelines. In patients with severe renal failure, UFH with

early VKA must be used as an alternative treatment. Regard-

less of the therapy used, treatment should be continued as

long as the catheter is maintained.34

Long-Term Management of VTE
The high rate of recurrent VTE after a first episode of DVT

or PE—approximately 8% within 90 days—underscores the

importance of maintaining effective prophylaxis postdi-

scharge.35 Inadequate prophylaxis following discharge from

the hospital can have severe consequences. In a recent

study of 10,744 patients who were discharged from the hos-

pital following hip or knee replacement surgery, fewer than

1 in 5 received postdischarge thromboprophylaxis. The 3-

month risk of mortality was significantly lower among those

who received thromboprophylaxis at discharge (adjusted

hazard ratio, 0.34; 95% CI, 0.20-0.57).36

Detailed patient education at the time of discharge may

be one of the most effective ways to prevent or minimize

the burden of long-term complications such as PTS or

recurrent VTE. Accordingly, proper discharge planning and
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postdischarge support, including an appropriate anticoagu-

lant, are critical steps toward reducing mortality, morbidity,

and healthcare costs.

PTS
As many as 50% of patients with VTE will develop PTS, a se-

rious but preventable complication that leads to pain, swel-

ling, and skin changes in the affected limb. Female gender,

older age, higher body mass index (BMI), and DVT of the

common femoral or iliac vein (vs. distal DVT) are associated

with an increased risk of PTS.37 To prevent PTS in a patient

who has had a symptomatic proximal DVT, current guide-

lines recommend the use of graduated elastic compression

stockings with an ankle pressure of 30 to 40 mm Hg, if feasi-

ble. Compression therapy should start as soon as possible

after the initiation of anticoagulation therapy and be

encouraged for a minimum of 2 years.20

Recurrent VTE
After discontinuing anticoagulation, the risk of recurrent

VTE increases steadily over time. In a recent long-term

study of patients with acute proximal DVT or PE, the risk of

recurrent VTE was 11% after 1 year, 20% after 3 years, 30%

after 5 years, and 40% after 10 years. In this study, risk fac-

tors for recurrent VTE included unprovoked initial VTE,

thrombophilia, increasing age, and a shorter duration of

anticoagulation (6 months or less).38 Another study identi-

fied residual venous thrombosis as an important risk factor

for recurrent VTE.39 In addition, 1 meta-analysis found that

men had a 50% higher risk of recurrent VTE than women.40

Recurrent DVT events are associated with a 21% greater cost

than the initial event, suggesting that recurrent VTE is a pre-

ventable drain on healthcare resources.41

Secondary Prevention
The risk of recurrent VTE is determined by the effectiveness

of treatment for the acute episode of VTE and by the

patient’s intrinsic risk of thromboembolism. The ACCP rec-

ommends different durations of warfarin or LMWH anticoa-

gulant therapy according to these features (Table 2).20

Attaching a high value to prevention of recurrent VTE and a

lower value to the burden of long-term anticoagulant treat-

ment, the ACCP recommends long-term treatment for

patients with a first unprovoked proximal DVT, no risk fac-

tors for bleeding, and the ability to monitor the anticoagu-

lant effectively (Grade 1A).20

Transition to Outpatient Therapy
The use of outpatient LMWH has changed the course of

long-term anticoagulation therapy and is listed as the pre-

ferred option for anticoagulation in the ACCP guidelines.20

With the availability of subcutaneous LMWHs, patients with

acute VTE no longer have to be hospitalized for the initia-

tion of oral therapy. In addition, patients undergoing inva-

sive procedures that require temporary discontinuation of

warfarin can opt for bridge therapy with LMWH.42

Conclusions
The diagnosis of VTE is challenging and depends on the

integration of clinical, biochemical, and imaging modalities.

In the absence of contraindications, treatment should be

initiated immediately after a diagnosis of VTE is confirmed.

Anticoagulant therapy alone is sufficient for most patients,

but some patients may require thrombolytics or other strat-

egies. Various societies and organizations have issued rec-

ommendations regarding the optimal use of these therapies

in specific patient populations. Following these recommen-

dations carefully may reduce the risk of complications in

patients with VTE.
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