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Introduction Introduction 

Thee association between venous thromboembolism and cancer is known since 
thee 19' century.1 Although numerous reports point to a hypercoagulable state in 
cancerr patients, the exact mechanisms are still a matter of debate and 
investigation.""  It has been estimated that approximately 20 % of the patients 
withh a neoplasm will have a thromboembolic complication in the course of their 
disease.. Many of these complications concern the venous system. 
Consequently,, patients with cancer constitute a substantial proportion (  20%) 
off  patients who are seen because of a suspicion of deep-vein thrombosis and/or 
pulmonaryy embolism. 
Inn this review we will discuss the consequences of a venous thromboembolic 
eventt (VTE) in case of cancer. Special attention will be paid to the incidence of 
complications,, diagnostic management, initial and long-term treatment. 

TheThe incidence of complications 

Patientss with thrombosis and cancer require special attention since the incidence 
off  bleeding as well as recurrent thrombosis during treatment seems to be higher 
thann in the general population with thrombosis. Most larger studies report an 
increasedd risk of (clinical important) bleeding during anticoagulant treatment for 
thrombosiss in cancer patients. The reported risk ratio for bleeding in case of 
cancerr is summarised in table 1. In these investigations patients were treated 
initiallyy with heparin. Vitamin K antagonists were started concomitantly with a 
targedINRof2.0to3.0. . 

Tablee 1. Risk ratio of major bleeding in relation to the presence of cancer 

Referencee Pts with / without cancer Reported risk ratio for patients with cancer 

4.3 3 

6.3 3 

5.1 1 

5.2 2 

1.1 1 

Thee relation between bleeding risk and liver metastasis was mentioned but never 
thoroughlyy investigated.4'5 Although reports have been published relating 
bleedingg risk with prolonged INR, others could not reproduce that observation 
inn cancer patients.4 7 Moreover it has been reported that it is more difficult to 
maintainn cancer patients in the intended anticoagulation levels.6"9 

Gitter55 5 

Hutten7 7 

Landefeldd 56 

Palareti6 6 

Prandoni1" " 

53/208 8 

264/1039 9 

34/377 7 

102/790 0 

58/297 7 
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Severall  studies consistently suggest an increased risk of recurrent VTE in cancer 
patientss compared to patients without cancer, as shown in table 2. 
Thee incidence of recurrence differs among the studies for several reasons 
includingg achieved INR, duration of therapy and follow-up. Prandoni et al. 
reportedd that the increased risk of recurrence (10.3 compared to 4.7%) became 
evenn more impressive (8.6 compared to 1.3%) when only patients with adequate 
INR'ss were considered, indicating a 'resistance' to an adequate dosage of 
vitaminn K antagonists.10 

Tablee 2. Risk ratio of recurrent VTE in relation to the presence of cancer 

Referencee Pts with / without cancer Reported risk ratio for patients with cancer 

Gitter555 53/208 3.7 

Hutten77 264/1039 3.0 

Monreal533 84/350 17.2 

Prandoni10499 58/297 1.7 

Thee increased risk for recurrent venous thromboembolism in combination with 
thee increased risk for major bleeding stresses the importance of an accurate 
diagnosiss in patients with cancer, since both missing the disease as well as 
inappropriatee treatment in case of absence of the disease may have considerable 
consequences. . 

DiagnosticDiagnostic management 

Sincee the clinical diagnosis is non-specific, objective diagnosis of clinical 
suspectedd VTE is important.'u2 Phlebography is considered to be diagnostic 
andd accurate, although it is expensive, invasive, needs considerable expertise 
andd is inconvenient to perform on an outpatient basis. 
Compressionn ultrasonography is nearly as sensitive and specific as 
phlebographyy and provides a non-invasive tool for demonstrating proximal 
DVT.15 5 

However,, ultrasonography is unable to detect thrombi in the iliac vein and in the 
superficiall  femoral vein segment within the adductor canal. 
Inn case of (venous or lymphatic) obstruction in the pelvis it is not possible to 
differentiatee between extrinsic compression by a tumour or common iliac vein 
thrombosis.15166 Even phlebography may be difficult to interpret in these cases 
andd contrast enhanced computer tomography may by needed. 
Currentlyy calf vein thrombosis is considered to be clinically important only 
whenn it extends into the proximal veins where it can be detected with (serial) 
ultrasonography.15'1 1 
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Whenn pulmonary embolism is suspected the investigation of choice is perfusion 
lungg scanning, while a chest X-ray can be used to exclude other pathology. 
Iff  lung perfusion scanning is negative it is safe to withhold anticoagulant 
therapy.18199 In patients with perfusion defects it is sensible to perform a 
ventilationn scan. The finding of a high-probability scan is sufficient to start 
anticoagulantt treatment." '"' The specificity of lung scanning in patients with 
cancerr could be limited due to compression of a pulmonary artery or its branch, 
withoutt ventilation defects or abnormalities on the chest X-ray. 
However,, exact figures are not available. In addition, the incidence of tumour 
embolii  in pulmonary vessels as well as the consequences of anticoagulant 
therapyy in those cases are unknown. Unfortunately, differentiation between 
tumourr and thrombus will not be unequivocally possible with lung scanning or 
pulmonaryy angiography. In case of a non-high probability lung scan the risk of 
pulmonaryy embolism still is approximately 25%.20"22 Ultrasonography of the 
legss as next step has an overall sensitivity of 29% and a specificity of 97%. 
Consequently,, the positive predictive value of an abnormal ultrasound is 74%.23 

Nowadayss the risk of major complications of pulmonary angiography is reduced 
too 0-1% in non-intensive-care patients. Thus it can be considered safe to 
performm a pulmonary angiography in cancer patients with a non-diagnostic lung 
scanningg result.24"27 

Spirall  CT-angiography has the potential advantage to provide both an image of 
aa thrombus in the pulmonary arteries as well as to visualise other pathology, 
whichh could be particularly important for patients with cancer. 
However,, it should be realised that spiral CT is only a sensitive tool to detect 
proximall  pulmonary emboli and has never been investigated in cancer patients 
specifically. . 
Currently,, clinical decision rules and D-dimer (-like) tests are advocated to 
simplifyy the diagnostic management for VTE.28'29 Based on the observed 
hypercoaguablee state in cancer patients it can be expected that tests for D-dimer 
andd related proteins are frequently positive in these patients, even in the absence 
off  thrombosis.2*" 30 Thus, it is likely that these tests will be of less value in cancer 
patients.. Further studies to validate diagnostic approaches to suspected VTE in 
thee important subgroup of patients with cancer are urgently required. 

InitialInitial treatment 

Untill  the mid nineties initial treatment of VTE consisted of unfractionated 
heparinn followed by oral anticoagulant therapy. Results of large studies that 
includedd a total of 2533 patients, of whom 465 had underlying cancer, indicate 
thatt low-molecular-weight (LMW) heparin is as effective and safe as 
unfractionatedd heparin for the initial treatment of VTE. '' 4 

Thee LMW heparin was given once or twice daily, depending on the type of 
LMWW heparin and the dose was body weight adjusted. 
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Inn the studies mentioned above oral anti-coagulant therapy was started 
concomitantly,, LMW heparin was continued for at least 5 days and until an 
INRR level of >2.0 was reached for at least 24 hours. 
Thee advantage of LMW heparins is obvious: there is no need for hospitalisation 
norr for laboratory control and dose adjustment. An unexpected advantage of 
LMWHH in cancer patients (a favourable effect on survival) was seen in the first 
twoo studies and confirmed in later meta-analyses.35 '36 

Sincee the advantage seemed to be independent of complications of VTE, an anti 
cancerr effect has been proposed, and is currently investigated. 
Althoughh thrombolysis has the potential to be lifesaving in patients with live 
threateningg pulmonary embolism, the role of thrombolytic agents in patients 
withh cancer should be considered highly uncertain in view of the risk of 
bleeding.37 7 

Theree are no randomised studies comparing vena cava filters with anticoagulant 
therapyy in case of VTE in cancer patients, but retrospective studies suggest that 
filterss are reasonably safe and effective in these patients. 
Inn most of those studies selection bias could not be excluded and most of the 
patientss had bleeding as indication for treatment with a vena cava filter. " ' 
AA recent trial comparing filters with anticoagulants in unselected patients with 
differentt underlying diseases showed significantly less pulmonary embolism in 
thee filter group at twelve days, but a significant increased risk for VTE at two 
years,, without an advantage in mortality at twelve days or at two years. " 
Thesee findings support the use of vena cava filters in patients with who cannot 
receivee anticoagulants or who are resistant to anticoagulants. 

Long-termLong-term treatment 

Relevantt issues here are the duration of long-term treatment of VTE and the 
choicee of the therapeutic agent. Several older studies have established the 
effectivenesss for prolonged treatment with doses of vitamin K antagonists to 
keepp the INR between 2.0 and 3.O.43"47 The optimal duration of therapy will 
dependd on the achieved reduction of the risk of recurrence in relation to the 
inducedd risk of major bleeding.48 No prospective, randomised trials have been 
conductedd to clarify the optimal duration of anticoagulant therapy in patients 
withh cancer. However, because of the increased risk of recurrent VTE it is 
commonn practice, in spite of the bleeding risk, to continue anticoagulants for as 
longg as the cancer is considered active. ' 
Recently,, trials have been reported that compared LMW heparin with warfarin 
forr the long-term treatment of VTE.51"54 In all studies the LMW heparin was 
givenn once a day for three to six months. Warfarin was given with an intended 
INRR of 2,0-3,0. 
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Threee studies did not detect a significant difference in recurrent 
thromboembolismm or major bleeding. Pini et al did find more recurrent VTE in 
thee LMW heparin group. However, patients in the warfarin group were treated 
longerr on average. 
Specificc data on the complication rates in the 198 cancer patients involved in 
thesee investigations are lacking. In view of the survival benefit observed with 
initiall  treatment and the reported difficulties in managing oral anticoagulant 
treatmentt in patients with cancer,6'8'9 long-term treatment of these patients with 
LMWW heparins seems promising. Randomised trials are currently being 
performed.. Finally, LMW heparins are a treatment option in case of clinical 
vitaminn K. antagonist resistance. 

Conclusion Conclusion 

Inn summary, there is an obvious need for an accurate diagnosis in patients with 
cancerr suspected of VTE. Once a diagnosis is obtained initial treatment with 
LMWHH can be started along with vitamin K antagonists with an intended INR 
of2.0to3.0. . 
Onn indication the use of long-term LMWH or vena cava filters can be 
contemplated. . 
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