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Treatment 

Desired Outcomes  

 The aim of treatment of venous thrombosis is to allow normal circulation in the limbs 

and, wherever possible, to prevent damage to the valves of the veins, thus reducing the 

risk of the swollen post-phlebitic limb. Second, it is important to try to prevent associated 

PE and also recurrence of either venous thrombosis or PE in the risk period after the 

initial episode. The treatment of VTE consists of the use of anticoagulants and, in severe 

cases, thrombolytic drugs. Anticoagulant therapy involves the use of immediate-acting 

agents (particularly heparin) and oral anticoagulants, the commonest of which is 

warfarin. Not only do these treat the acute event, but they also prevent recurrence and 

may be necessary for some time after the initial event, depending on the persistence of 

risk factors for recurrent thromboembolism. 
  

 

A- Non pharmacologic therapy 
1-Graduated compression stockings and intermittent pneumatic compression (IPC) 

devices improve venous blood flow and reduce risk of VTE. 

2-Inferior vena cava filters can provide short-term protection against PE in very highrisk 

patients with contraindications to anticoagulation therapy or in whom anticoagulant 

therapy has failed. 

3-Encourage patients to ambulate as much as symptoms permit. 

4-Consider thrombectomy in life- or limb-threatening DVT.  

For acute PE, catheterbased embolectomy might be suitable for patients who have 

contraindications to thrombolytic therapy, have failed thrombolytic therapy, or in whom 

death is likely before onset of thrombolysis.  

 

 

 

B-Pharmacologic Therapy: 
Unfractionated Heparin 

• Unfractionated heparin (UFH) prevents growth and propagation of a formed 

thrombus and allows endogenous thrombolytic systems to degrade the clot. Because 

some patients fail to achieve an adequate response, IV UFH has largely been replaced 

by LMWH or fondaparinux. UFH continues to have a role in patients with creatinine 

clearance less than 30 mL/min (<0.5 mL/s). 

• When immediate and full anticoagulation is required, a weight-based IV bolus 

dose followed by a continuous IV infusion is preferred. Fixed dosing(eg, 5000-unit bolus 

followed by 1000-units/h continuous infusion) produces similar clinical outcomes. 

• Weight-based subcutaneous (SC) UFH (initial dose 80units/kg SC followed by 18 

units/kg /hour) without coagulation monitoring is a less costly option for select patients; 

warfarin therapy is overlapped for at least 5 days and continued after 

UFH is discontinued. 

• The activated partial thromboplastin time (aPTT) with a therapeutic range of 1.5 to 

2.5 times the mean normal control value is generally used to determine the degree of 

therapeutic anticoagulation. Measure aPTT prior to initiation of therapy and 

6 hours after the start of therapy or a dose change. Adjust the heparin dose promptly 
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based on patient response. 

• Bleeding is the primary adverse effect associated with anticoagulant drugs. The most 

common bleeding sites include the gastrointestinal (GI) tract, urinary tract, and 

soft tissues. Critical areas include intracranial, pericardial, and intraocular sites, and 

adrenal glands. Symptoms of bleeding include severe headache, joint pain, chest pain, 

abdominal pain, swelling, tarry stools, hematuria, or the passing of bright red blood 

through the rectum. Minor bleeding occurs frequently (eg, epistaxis, gingival bleeding, 

prolonged bleeding from cuts, bruising from minor trauma). 

• If major bleeding occurs, discontinue UFH immediately and give IV protamine 

sulfate by slow IV infusion over 10 minutes (1 mg/100 units of UFH infused during 

the previous 4 hours; maximum 50 mg). 

• Heparin-induced thrombocytopenia (HIT) is a serious immune-mediated problem that 

requires immediate intervention. Thrombocytopenia is the most common clinical 

manifestation, but serologic confirmation of heparin antibodies is required for making the 

diagnosis.  

• Long-term UFH has been reported to cause alopecia, priapism, hyperkalemia, and 

osteoporosis.  

Low-Molecular-Weight Heparin 

• Advantages of LMWHs over UFH include: (1) predictable anticoagulation dose 

response, (2) improved SC bioavailability, (3) dose-independent clearance, (4) longer 

biologic half-life, (5) lower incidence of thrombocytopenia, and (6) less need for 

routine laboratory monitoring. 

• LMWH given SC in fixed or weight-based doses is at least as effective as UFH given 

IV for VTE treatment. Efficacy and safety are similar with inpatient or outpatient. 

LMWH administration, once- or twice-daily dosing, and use of different LMWH 

preparations. 

• Stable DVT patients who have normal vital signs, low bleeding risk, and no other 

comorbid conditions requiring hospitalization can be discharged early or treated 

entirely on an outpatient basis. Some patients with PE may also be managed safely as 

outpatients with LMWH or fondaparinux. Patients who are unsuitable candidates for 

outpatient treatment should be hospitalized. 

• Recommended doses (based on actual body weight) of LMWH for treatment of DVT 

with or without PE include the following: 

✓ Enoxaparin (Lovenox): 1 mg/kg SC every 12 hours or 1.5 mg/kg every 24 hours 

✓ Dalteparin (Fragmin): 100 units/kg every 12 hours or 200 units/kg every 24 hours 

(not approved by the U.S. FDA [Food and Drug administration] for this indication) 

✓ Tinzaparin (Innohep): 175 units/kg SC every 24 hours 

• Acute treatment with LMWH can be transitioned to long-term warfarin after 5 to 

10 days. 

• Because LMWH anticoagulant response is predictable when given SC, routine 

laboratory monitoring is unnecessary. Prior to initiating therapy, obtain a baseline 

complete blood cell count (CBC) with platelet count and serum creatinine. Check 

the CBC every 5 to 10 days during the first 2 weeks of LMWH therapy and every 2 to 

4 weeks thereafter to monitor for occult bleeding.   
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Factor Xa Inhibitors 

Parenteral Fondaparinux is an indirect inhibitor of factor-Xa and exerts its anticoagulant 

activity by accelerating AT.  Due to its small size, fondaparinux exerts inhibitory activity 

specifically against factor-Xa and has no effect on thrombin  . After SC administration, 

fondaparinux is completely absorbed, and peak plasma concentrations are reached within 

2 to 3 hours.  It has a half-life of 17 to 21 hours, permitting once-daily administration, but 

the anticoagulant effects of fondaparinux will persist for 2 to 4 days after stopping the 

drug. In patients with renal impairment, the anticoagulant effect persists even longer. 

Fondaparinux does not require routine coagulation monitoring or dose adjustments.  As 

with other anticoagulants, the major side effect associated with fondaparinux is bleeding. 

Fondaparinux should be used with caution in elderly patients because their risk of 

bleeding is higher. Patients receiving fondaparinux should be carefully monitored for 

signs and symptoms of bleeding. A CBC should be obtained at baseline and monitored 

periodically to detect the possibility of occult bleeding. In the event of major bleeding, 

fresh-frozen plasma and factor concentrates should be given. Fondaparinux is not 

reversed by protamine. 

Oral Apixaban and rivaroxaban are direct inhibitors of factor- Xa, part of a newer 

generation of oral anticoagulants also referred to as direct oral anticoagulants (DOACs).  

Both agents have been evaluated and approved by the FDA for the treatment of VTE 

(DVT and PE) and reduction in the risk of recurrence of DVT and PE. Rivaroxaban had 

similar efficacy and safety when compared to traditional therapy with LMWH and a 

vitamin K antagonist in the treatment of patients with VTE. Apixaban was noninferior in 

preventing recurrent VTE or VTE-related death but resulted in lower major bleeding 

events when compared to LMWH and warfarin therapy. Therefore, both agents can be 

used as monotherapy without parenteral anticoagulation overlap, allowing for a single 

oral regimen approach in the treatment and prevention of recurrent VTE. 

 Direct Thrombin Inhibitors 

Given that thrombin is the central mediator of coagulation and amplifies its own 

production, it is a natural target for pharmacologic intervention. Direct thrombin 

inhibitors (DTIs) bind thrombin and prevent interactions with their substrates.   

Parenteral Parenteral DTIs are considered the drugs of choice for the treatment of VTE 

in patients with a diagnosis or history of HIT.  Several injectable DTIs are approved for 

use in the US including lepirudin, bivalirudin, argatroban, and desirudin. 

All have been used to treat thrombosis in patients with HIT, but only lepirudin and 

argatroban are FDA-approved for this indication. However, lepirudin is no longer 

commercially available in the United States. Data with some of the DTIs (desirudin, 

bivalirudin) in the treatment HIT is limited and there are no high-quality studies that 

directly compare one DTI with another. DTIs differ in terms of their chemical structure, 

binding to the thrombin molecule and pharmacokinetic profiles. 

 Unlike heparins, DTIs do not require AT as a cofactor and do not bind to plasma 

proteins. Therefore, they produce a more predictable anticoagulant effect. DTIs have a 

targeted specificity for thrombin, the ability to inactivate clot bound thrombin, and an 

absence of platelet interactions that can lead to HIT. 

Oral Small molecule DTIs have been structurally modified for oral administration.One 

agent, dabigatran, is currently approved in the United States for treatment of 

VTE.Dabigatran was found to be as effective and safe as warfarin in the treatment 
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and prevention of recurrent VTE. Unlike apixaban and rivaroxaban, dabigatran is not 

used as monotherapy in the acutephase of VTE treatment. Patients should be 

anticoagulated with UFH or LMWH for the initial 5 to 10 days of therapy and then 

transitioned to dabigatran. Similar to other DOACs, dabigatran can be given in fixed 

doses without the need for routine coagulation monitoring and has a fast onset and offset 

of action, offering more convenient anticoagulation options for patients and providers. 

Dabigatran is a direct reversible, competitive inhibitor of thrombin and an oral prodrug of 

dabigatran etexilate. Dabigatran is converted to its active form dabigatran etexilate by 

serum esterases that are independent of CYP-450 pathways.  Dabigatran has an oral 

bioavailability of approximately 3% to 7% and requires an acidic environment for 

absorption. The prodrug is contained in small pellets coated with an acid core. These 

pellets are enclosed in a capsule shell. This specific capsule formulation improves the 

dissolution and absorption of the prodrug, independent of gastric pH. Therefore the 

capsules should not be broken, chewed, or opened before administration. Bleeding is the 

most common side effect reported. Concurrent use of DTIs with thrombolytics or 

antiplatelet agents significantly increases bleeding complications. Currently, there are no 

commercially available antidotes to reverse the effects of dabigatran or other DTIs. 

Fresh-frozen plasma, factor concentrates, may be given  for  major life-threatening 

bleeding.    

 

Warfarin 

• Warfarin inhibits enzymes responsible for cyclic interconversion of vitamin K in the 

liver. Reduced vitamin K is a cofactor required for the carboxylation of the vitamin 

K–dependent coagulation proteins prothrombin (II); factors VII, IX, and X; and 

the endogenous anticoagulant proteins C and S. By reducing the supply of vitamin 

K, warfarin indirectly slows their rate of synthesis. By suppressing the production 

of clotting factors, warfarin prevents initial formation and propagation of thrombi. 

Warfarin has no direct effect on previously circulating clotting factors or previously 

formed thrombi. The time required to achieve its anticoagulant effect depends on the 

elimination half-lives of the coagulation proteins. Because prothrombin has a 2- to 

3-day half-life, warfarin’s full antithrombotic effect is not achieved for 8 to 15 days 

after initiation of therapy. 

• Start warfarin concurrently with UFH or LMWH therapy. For patients with acute 

VTE, UFH, LMWH, or fondaparinux should be overlapped for at least 5 days, regardless 

of whether the target international normalized ratio (INR) was achieved earlier. 

The UFH or LMWH can then be discontinued once the INR is within the desired 

range for 2 consecutive days. 

•  The usual initial dose is 5 to 10 mg. Lower starting doses may be acceptable based on 

patient factors such as advanced age, malnutrition, liver disease, or heart failure. Starting 

doses greater than 10 mg should be avoided. 

• Monitor warfarin therapy by the INR; for most indications, the target INR is 2.5, with 

an acceptable range of 2 to 3. After an acute thromboembolic event, measure the INR 

at least every 3 days during the first week of therapy. In general, do not make dose 

changes more frequently than every 3 days. Adjust doses by calculating the weekly dose 

and reducing or increasing it by 5% to 25%. The full effect of a dose changes may not 

become evident for 5 to 7 days. Once the patient’s dose response is established, obtain 

an INR every 7 to 14 days until it stabilizes, then every 4 to 8 weeks thereafter. 
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•Hemorrhagic complications ranging from mild to severe and life-threatening can 

occur at anybody site. The GI tract and nose are the most frequent sites of bleeding. 

Intracranial hemorrhage is the most serious complication and often results in 

permanent disability and death. 

•Warfarin may also be teratogenic, producing in some instances a condition called 

chondrodysplasia punctata. This is associated with ‘punched-out’ lesions at sites of 

ossification, particularly of the long bones but also of the facial bones, and may be 

associated with absence of the spleen. 

Thrombolytics 

• Thrombolytic agents are proteolytic enzymes that enhance conversion of plasminogen 

to plasmin, which subsequently degrades the fibrin matrix. 

• Removal of the occluding thrombus by fibrinolytic therapy (or surgical means) is rarely 

warranted. Patients who present within 14 days of symptom onset with extensive 

proximal DVT, good functional status, low bleeding risk, and a life expectancy of a year 

or more are candidates for thrombolysis. 

• Patients with DVT that involves the iliac and common femoral veins are at highest 

risk for postthrombotic syndrome and may have the greatest potential to benefit from 

thrombus removal strategies. • The risk of bleeding associated with catheter-directed drug 

administration appears 

to be less than systemic administration. For DVT, catheter-directed thrombolysis is 

preferred if appropriate expertise and resources are available. The same duration and 

intensity of anticoagulation therapy is recommended as for DVT patients who do not 

receive thrombolysis. 

• For patients with massive PE manifested by shock and cardiovascular collapse (~5% 

of patients with PE), thrombolytic therapy is considered necessary in addition to 

aggressive interventions such as volume expansion, vasopressor therapy, intubation, 

and mechanical ventilation. Administer thrombolytic therapy in these patients without 

delay to reduce the risk of progression to multisystem organ failure and death. 

However, the risk of death from PE should outweigh the risk of serious bleeding 

associated with thrombolytic therapy. 

• Dosage regimens of thrombolytic agents for treatment of DVT and/or PE: 

✓ Alteplase (Activase): For PE, 100 mg by IV infusion over 2 hours 

✓ Streptokinase (Streptase): 250,000 units IV over 30 minutes, followed by a 

continuous 

IV infusion of 100,000 units/h for 24 hours (PE) or 24 to 72 hours (DVT) 

✓ Urokinase (Abbokinase): For PE, 4400 IU/kg IV over 10 minutes, followed by 4400 

IU/kg/h for 12 to 24 hours 
 


