Treatment Guideline for Established Deep Venous Thrombosis/Pulmonary Embolism
SUMMARY:

Anticoagulation is a well-established treatment for DVT/PE.  Current evidence suggests that a 3-6 month period provides adequate treatment for a first time patient without ongoing clotting abnormalities. Those patients whose injuries preclude the use of anticoagulants because bleeding may exacerbate their injuries should have an inferior vena cava filter placed.  

INITIAL ANTICOAGULATION OF ACUTE DVT:

Anticoagulation is the main therapy in the initial treatment of this disease to prevent thrombus extension and early and late recurrences of VTE. The evidence for the need for anticoagulation in patients with DVT is based on studies performed > 40 years ago. The only trial that compared anticoagulant therapy with no anticoagulant therapy in patients with symptomatic DVT or PE was published in 1960.  It demonstrated that 1.5 days of heparin and 14 days of vitamin K antagonist (VKA) therapy markedly reduced recurrent PE and mortality in patients with acute PE.  More recently, the requirement for an initial course of heparin in addition to VKA, as compared to starting treatment with VKA therapy alone, was established in a randomized controlled study that reported a threefold-higher rate of recurrent VTE in patients who received VKA only. 
Patients with DVT should be treated with anticoagulants as soon as the diagnosis is confirmed by objective testing. If the clinical suspicion is high, or if there is a delay before diagnostic testing can be performed, treatment should be started before such testing. 
Pharmacologic treatment of acute DVT: 
· LMWH dosing: 1mg/kg subcutaneous q 12 hours.  
· Routine monitoring with anti-factor Xa is not warranted
· Warfarin dosing: 5 mg orally daily for three days and subsequent doses should be adjusted to maintain the INR at a target of 2.5 (range 2.0 to 3.0). 
· Daily INR should be obtained until steady state

Warfarin should be initiated on the first day of treatment unless contraindicated.  Two trials performed in hospitalized patients showed that starting warfarin at a dose of 5 mg, compared to 10 mg, is associated with less excessive anticoagulation.  Therefore, for inpatient anticoagulation, 

LMWH should continue for at least 5 days and until the INR is > 2.0. Daily INR levels should be monitored until steady state achieved.

Considerations:

· Renal Failure: 
· LMWH dose adjustment may be required using anti-Xa heparin levels.
· Time to perform the anti-Xa assay is 4 h after an injection
· Target range 
· 0.6 to 1.0 IU/mL is suggested for twice-daily administration
· 1.0 to 2.0 IU/mL is suggested for once-daily administration

· May consider UFH as alternative in severe renal failure
· Increased bleeding risk or questionable subcutaneous absorption  intravenous UFH can be considered due to its intravenous route and shorter half-life

· Dosing: 80 units/kg bolus intravenous, followed by 18 units/kg/hour 
· adjusted using a standard nomogram to maintain the APTT at levels that correspond to therapeutic heparin levels
Duration of treatment:

Long-term therapy has two goals: (1) to complete treatment of the acute episode of VTE; and (2) to prevent new episodes of VTE that are not directly related to the acute event. 

The need for long-term anticoagulant treatment of DVT after 5 to 10 days of initial heparin therapy is supported by three lines of evidence from RCTs: 
· Randomized trial in which no long-term anticoagulant treatment was administered to patients with symptomatic calf-vein thrombosis

· Documented a 20% rate of symptomatic extension and/or recurrence of thrombosis within 3 months
· Randomized trial evaluating SC low-dose UFH (5,000 U bid) as an alternative to VKA for long-term treatment after proximal DVT
·  the low-dose UFH regimen proved ineffective and resulted in a high rate of recurrent VTE (47% within 3 months

· Randomized trials in which reduced durations of treatment of 4 or 6 weeks resulted in clinically important increases in recurrent VTE, compared to conventional durations of treatment of 3 months or 6 months 

In patients with an average risk of bleeding while receiving anticoagulant therapy, therefore, the decision to stop or continue therapy is dominated by the risk of recurrent VTE if treatment is stopped. Current evidence suggests that the risk of recurrence after stopping therapy is largely determined by two factors

· Whether the acute episode of VTE has been effectively treated

· Patient’s intrinsic risk of having a new episode of VTE 
Reversible provoking risk factors include the following: major factors such as surgery, hospitalization, or plaster cast immobilization, all within 1 month; and minor factors such as estrogen therapy, pregnancy, prolonged travel (eg, > 8 h), or the previously noted major factors when they have occurred 1 to 3 months before diagnosis of VTE. The greater the provoking reversible risk factor (eg, such as recent major surgery), the lower the expected risk of recurrence after stopping anticoagulant therapy.  

· For patients with DVT secondary to a transient (reversible) risk factor, we recommend treatment with a VKA for 3 months over treatment for shorter periods
· Isolated below knee DVT provoked by a major transient risk factor can safely be treated with only 6 weeks of therapy
· For patients with DVT and cancer, we recommend LMWH for the first 3 to 6 months of long-term anticoagulant therapy 
· For these patients, we recommend subsequent anticoagulant therapy with VKA or LMWH indefinitely or until the cancer is resolved 
Intensity of Anticoagulant Effect:

The preferred intensity of the anticoagulant effect of treatment with VKA has been established by the results of randomized trials.  They indicate that after 3 months of conventional-intensity therapy, although low-intensity warfarin therapy is much more effective than placebo, it is less effective than conventional-intensity therapy (recurrent VTE were 1.9% per patient-year in the low-intensity group, and 0.6% per patient-year in the conventional-intensity group (hazard ratio, 3.3; 95% CI, 1.2 to 9.1) and does not appear to reduce the incidence of bleeding complications. 
In the two randomized trials that compared conventional-intensity VKA therapy (INR, 2.0 to 3.0) with high-intensity warfarin therapy (INR, 3.1 to 4.0 and 3.0 to 4.5, there was no evidence that the higher intensity of anticoagulation was associated with a lower frequency of recurrent thromboembolism (OR, 2.49; 95% CI, 0.93 to 6.67), and no difference in major bleeding (OR, 0.73; 95% CI, 0.23 to 2.31), or minor bleeding (OR, 1.75; 95% CI, 0.93 to 3.31). However, high-intensity VKA therapy has previously been shown to be associated with high rates of bleeding in patients with VTE.  
Therefore we recommend a goal INR of 2.0 to 3.0 as the preferred intensity of long-term anticoagulant treatment with VKA in all patients with VTE. 
Immobilization for the Treatment of Acute DVT:


The early treatment of acute DVT with bed rest and anticoagulation has given way to anticoagulation with early mobilization. Randomized trials and observational studies show faster resolution of pain and swelling with early ambulation and leg compression compared with immobilization, and a similar incidence of new PE on routine repeat lung scanning after 10 days of treatment .These observations suggest that mobile patients with DVT should remain ambulant.
· Therefore, in patients with acute DVT, we recommend early ambulation in preference to initial bed rest when this is feasible
Vena Caval Filters for the Initial Treatment of DVT:

IVC filters can be used instead of initial anticoagulation ( unacceptable risk of bleeding), or as an adjunct to anticoagulation, in patients with acute DVT. No randomized trial or prospective cohort study has evaluated IVC filters as sole therapy in patients with DVT.  

Permanent IVC filter insertion as an adjunct to anticoagulant therapy has been evaluated in a single, large RCT of patients with acute DVT who were considered to be at high risk for PE (PREPIC study). The findings of that study, which were reported after 2 years and 8 years of follow-up, provide the strongest evidence to guide use of IVC filters in patients with acute VTE, and can be summarized as follows. 
· Routine insertion of filters in patients who are also anticoagulated does not alter the frequency of recurrent VTE or total mortality 
· Placement of an IVCF reduced the incidence of PE at 12 days, 2 years and at 8 years 

· Placement of an IVCF increased the incidence of DVT at 2 years and at 8 years

· Despite more frequent DVT and frequent evidence of thrombosis at the filter site in those with recurrent VTE (43% of cases), filters were not associated with a higher frequency of post thrombotic syndrome 
· Defined as presence of at least one of edema, varicose veins, trophic disorders or ulcers) [
If an IVC filter is being inserted in a patient with acute DVT or PE because anticoagulant therapy is temporarily contraindicated, placement of a retrievable filter should be considered. 
Overall:

· For the patient with an acute DVT, IVCF should not be routinely placed in addition to anticoagulants.  

· For the patient with an acute proximal DVT who cannot be anticoagulated, IVCF placement is recommended.  

· For patients with acute DVT who have an IVC filter inserted as an alternative to anticoagulation, we recommend that they should subsequently receive a conventional course of anticoagulant therapy if their risk of bleeding resolves.
INITIAL TREATMENT FOR PULMONARY EMBOLISM:

Treatment regimens for DVT and PE are similar because the two conditions are manifestations of the same disease process. When patients with VTE are carefully studied, the majority of those with proximal DVT also have PE (symptomatic or asymptomatic) and vice versa. Furthermore, clinical trials of anticoagulant therapy have yielded similar estimates for efficacy and safety in patients with DVT alone, in those with both DVT and PE, and in patients with only PE.  The risk of recurrence also appears to be similar after PE and after proximal DVT. The vast majority of patients with VTE who receive adequate anticoagulation survive. 
However, there are some important differences between patients who present with PE and those who present with DVT 
· Risk of early death (within 1 month) from VTE, due to either the initial acute episode or recurrent VTE, is much greater after presenting with PE than after DVT

· May justify more aggressive initial treatment for PE compared with DVT.

· Recurrent episodes of VTE are about three times as likely to be PE after an initial PE than after an initial DVT 
· May justify more aggressive, or more prolonged, long-term therapy
· Long-term sequela of PE are cardiorespiratory impairment, especially due to pulmonary hypertension, rather than PTS of the legs or arms
Pharmacologic treatment of PE: 

In a meta-analysis of 12 studies that included a total of 1,951 patients with either submassive symptomatic PE, or asymptomatic PE in conjunction with symptomatic DVT, at the end of treatment (5 to 14 days), LMWH was associated with a tendency to less recurrent VTE (OR, 0.63; 95% CI, 0.33 to 1.18), less major bleeding (OR, 0.67; 95% CI, 0.36 to 1.27), and similar all-cause mortality (OR, 1.20; 95% CI, 0.59 to 2.45) than UFH.

For patients for whom there is a high clinical suspicion of PE, we recommend treatment with anticoagulants while awaiting the outcome of diagnostic tests 

· LMWH dosing: 1mg/kg subcutaneous q 12 hours.  

· Routine monitoring with anti-factor Xa is not warranted

· Warfarin dosing: 5 mg orally daily for three days and subsequent doses should be adjusted to maintain the INR at a target of 2.5 (range 2.0 to 3.0). 
· Daily INR should be obtained until steady state

Warfarin should be initiated on the first day of treatment unless contraindicated.  Two trials performed in hospitalized patients showed that starting warfarin at a dose of 5 mg, compared to 10 mg, is associated with less excessive anticoagulation.  Therefore, for inpatient anticoagulation, 

LMWH should continue for at least 5 days and until the INR is > 2.0. Daily INR levels should be monitored until steady state achieved.

Considerations:

· Renal Failure: 
· LMWH dose adjustment may be required using anti-Xa heparin levels.
· Time to perform the anti-Xa assay is 4 h after an injection
· Target range 
· 0.6 to 1.0 IU/mL is suggested for twice-daily administration
· 1.0 to 2.0 IU/mL is suggested for once-daily administration

· May consider UFH as alternative in severe renal failure

· Increased bleeding risk or questionable subcutaneous absorption  intravenous UFH can be considered due to its intravenous route and shorter half-life

· Dosing: 80 units/kg bolus intravenous, followed by 18 units/kg/hour 
· adjusted using a standard nomogram to maintain the APTT at levels that correspond to therapeutic heparin levels
Duration of treatment:


There has been only one evaluation of duration of VKA therapy exclusively in patients with PE. After 3 months of initial treatment, patients with PE provoked by a temporary risk factor were randomized to stop or to receive 3 more months of therapy, and those with unprovoked PE were randomized to stop or to receive 6 more months of therapy (WODIT PE).  Consistent with studies that included patients who presented with DVT, extended VKA therapy was effective while treatment was being received. However, extending the duration of treatment beyond 3 months did not lower the rates of recurrence that were observed when anticoagulants were subsequently stopped.

· Therefore, if initial risk factors have resolved, the recommended duration of therapy is 3 months.

· If the initial risk factors have not resolved, therapy should be extended to 3 months after resolution.

· Patients should also be considered for longer term anticoagulation if risk factors persist and bleeding risk is low

· For patients with PE and cancer, we recommend LMWH for the first 3 to 6 months of long-term anticoagulant therapy 
· Then subsequent anticoagulant therapy with VKA or LMWH indefinitely or until the cancer is resolved
Intensity of Anticoagulant Effect:

· In patients with PE, we recommend that the dose of VKA be adjusted to maintain a target INR of 2.5 (INR range, 2.0 to 3.0) for all treatment durations 
Vena Caval Filters for the Initial Treatment of PE:

As for acute DVT, no randomized trials or prospective cohort studies have evaluated IVC filters as sole therapy for acute PE (ie, without concurrent anticoagulation). The PREPIC study, which evaluated IVC filters as an adjunct to anticoagulation in 400 high-risk patients with proximal DVT, showed that filters reduced PE, increased DVT, and did not change overall frequency of VTE (DVT and/or PE combined). The PREPIC study included 145 patients (36% of total) with symptomatic PE and 52 patients (13% of total) with asymptomatic PE at enrolment in addition to proximal DVT. Multivariable analyses did not find an association between the presence of PE at entry and the frequency of PE at 2 years; however, such an association was present after 8 years of follow-up.
There is uncertainty about the risk and benefits of inserting an IVC filter as an adjunct to anticoagulant and thrombolytic therapy in patients with massive PE. Among patients with hemodynamic compromise in the International Cooperative Pulmonary Embolism Registry, insertion of an IVC filter was associated with a reduction of early recurrent PE and death.  The authors concluded that these findings should be interpreted with caution because of the small percentage of patients who received an IVC filter and recommended further study.

Epidemiologic data suggest that insertion of an IVC filter in patients who present with PE (with or without symptomatic DVT) is associated with about a doubling of the frequency of VTE during follow-up; most of this increase is due to a higher frequency of DVT (approximately 2.6-fold increase) rather than PE (approximately 1.3-fold increase).

Overall:

· For the patient with an acute PE, IVCF should not be routinely placed in addition to anticoagulants.  

· For the patient with an acute PE who cannot be anticoagulated, IVCF placement is recommended.  

· For patients with acute PE who have an IVC filter inserted as an alternative to anticoagulation, we recommend that they should subsequently receive a conventional course of anticoagulant therapy if their risk of bleeding resolves.

