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added at the start of the thalidomide-containing regimen, the inci-
dence rate of VTE decreased to about 19% (Baz et al., 2008). 

A retrospective chart review reported that the overall in-
cidence of VTE in patients on IMiD therapy was 9.7% (Dede 
& Pruemer, 2016). One goal of the study by Dede and Pruemer 
(2016) was to compare the rate of VTE when national VTE pro-
phylaxis guidelines were and were not followed. The national 
guidelines include the use of aspirin in patients with less than two 
VTE risk factors, and low-molecular-weight heparin (LMWH) 
for patients with two or more VTE risk factors (Palumbo et al., 
2008). When national guidelines were followed, VTE occurred 
at a rate of 4.8%. When the guidelines were not followed, VTE 
occurred in 12.2% of the patients. The rate of VTE in patients not 
receiving thromboprophylaxis was 23.1%. Of note, no patients 
taking LMWH or warfarin developed VTE. Of the patients taking 
aspirin, 7.9% developed VTE (Dede & Pruemer, 2016). 

Assessment of Venous Thromboembolism Risk
Signs and Symptoms
Information in the patient’s medical and family history is vital 
for identifying risk factors for VTE (see Figure 2). Careful review 
of a patient’s medical history, elicitation of his or her subjective 
review of systems, and completion of a comprehensive physical 
examination are all necessary to identify the subtle findings that 
may lead to the diagnosis of VTE. Combining the subjective and 
objective data in the patient encounter with laboratory and ra-
diologic assessment is key to a prompt diagnosis. For example, 
the physical examination may reveal a thrombosed vein or hard 
palpable cord in the calf, posterior knee, or thigh that is erythem-
atous, painful, and consistent with DVT. The respiratory assess-
ment may reveal the inability to take deep breaths, tachypnea, 

and shallow breaths, which are consistent with PE. Signs and 
symptoms of DVT and PE are presented in Figure 3.

Laboratory Tests
On completion of the history and physical examination, further 
diagnostic testing, including laboratory tests and imaging, may 
be indicated. Laboratory tests that should be considered include 
electrolytes, D-dimer, prothrombin time, international normal-
ized ratio, partial thromboplastin time, and antithrombin level. 
Of note, although an increased D-dimer level is a sensitive indi-
cator of an acute thrombotic event, the level is also increased in 
nonthrombotic clinical situations, such as pregnancy, infection, 
malignancy, atrial fibrillation, stroke, and other inflammatory 
conditions (Bates et al,. 2012; Pulivarthi & Gurram, 2014). Testing 
for inherited thrombophilia conditions may be indicated, but the 
results will not change the initial treatment for a patient who is 
diagnosed with VTE. Figure 4 lists laboratory testing for specific 
inherited thrombophilia conditions. A hematologist may need to 
evaluate the patient before ordering laboratory tests. 

Diagnosis of Venous Thromboembolism 
Appropriate and prompt assessment of the patient with suspected 
VTE is vital in making a rapid diagnosis. Radiologic studies that 
can identify DVT or PE include Doppler ultrasonography, contrast 
venography, computed tomography angiography, ventilation perfu-
sion lung scan, and magnetic resonance venography. The standard 
approach to diagnosing for suspected DVT is Doppler ultrasound 
(Bates et al., 2012). Although computerized tomography angiogra-
phy can accurately diagnose PE and pelvic vein or inferior vena cava 
thrombosis, it requires the use of contrast. Magnetic resonance ve-
nography may be performed without contrast to detect PE, can dif-
ferentiate chronic from acute thrombus, and can be used to avoid 

FIGURE 3.

SIGNS AND SYMPTOMS OF PULMONARY 
EMBOLISM AND DEEP VEIN THROMBOSIS

PULMONARY EMBOLISM

 ɔ Dyspnea or tachypnea

 ɔ Chest discomfort

 ɔ Tachycardia

 ɔ Low-grade fever

 ɔ Pleural rub

DEEP VEIN THROMBOSIS

 ɔ Unilateral swollen, erythematous, and warm extremity

 ɔ Dull ache, pain, or tight feeling over affected area

 ɔ Low-grade fever

 ɔ Distension of superficial venous collateral vessels

 ɔ Positive Homan’s sign

Note. Based on information from Rome et al., 2008; Story, 2014.

FIGURE 4.

LABORATORY TESTS FOR THROMBOPHILIA

DEFICIENCY OF COAGULATION FACTOR INHIBITORS

 ɔ Protein S deficiency

 ɔ Protein C deficiency

 ɔ Antithrombin III deficiency

INCREASED LEVEL OR FUNCTION OF THE COAGULATION FACTORS

 ɔ Activated protein C resistance

 ɔ Factor V Leiden

 ɔ Prothrombin gene mutation

 ɔ Increased levels of Factors VIII, IX, or XI

 ɔ Increased lupus anticoagulant

 ɔ Dysfibrinogenemias

Note. Based on information from Story, 2014.
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