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SUMMARY SUMMARY 
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Inn this thesis several aspects of the association between cancer and venous 
thromboembolismm (VTE) have been investigated. 
Thee introduction provides an overview of the history of the relation between 
cancerr and VTE. In the first part some of the problems of VTE in cancer 
patientss are further explored, while in the second part some unresolved 
questionss about (occult) cancer in VTE patients are investigated. 
Thee last part of this thesis contains a review and an experimental study about 
thee possible involvement of the coagulant system in cancer progression. 

PartPart one 
VTEVTE in cancer patients 

Althoughh the first patients with cancer and symptomatic VTE were described as 
earlyy as the beginning of the 19th century, the prevalence of VTE in the general 
populationn of cancer patients is still unknown. In chapter II we reviewed the 
literaturee to assess the risk of VTE in non-surgical cancer patients. 
Inn most non-surgical cancer patients confounding factors are present which 
interferee with the risk on VTE, such as chemotherapy and indwelling venous 
catheters.. In cancer patients without those confounding factors, of which only 
12%% survived for 6 months, the risk of VTE detected with light-reflection 
rheographyy appeared to be very high (52%), while 9% experienced symptoms of 
VTEE at the time of detection. Stage I-II breast cancer patients treated with 
hormoness have an increase in risk for symptomatic VTE from 0,2% 
(thee incidence in normal population) to 1%. If this kind of patients were only 
treatedd with chemotherapy the risk increased further to 2%, while the 
combinationn of the two modalities resulted in an incidence of VTE of 
approximatelyy 5%. 

Thee scarce studies evaluating the incidences of symptomatic VTE in other 
malignanciess suggest an increased risk for advanced stage malignancies, again 
inn particular in the presence of an indwelling device and the use of 
chemotherapy.. In some patients groups effective strategies for prevention of 
VTEE are available. In daily practice however, preventive measures are 
frequentlyy underused. 
Chapterr III reports the results of a retrospective study investigating the 
incidencee of VTE in 206 consecutive cancer patients treated with chemotherapy. 
Inn 15 of these patients (7.3%) a VTE became symptomatic during or within 
33 months after chemotherapeutic treatment. The annual incidence appeared to be 
highh (10.9%). The incidence of VTE was specifically high (15%) in the subset 
off  39 patients treated with the combination of 5 FU/Leucovorin because of 
colorectall  cancer. The occurrence of VTE in these patients appeared not to be 
influencedd by factors such as surgery, central venous catheters or tumor load. 
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Chapterr IV describes the evaluation of the diagnostic and therapeutic 
managementt of VTE in cancer patients. The increased risk for recurrent VTE 
(meann reported risk ratio compared to non-cancer patients 3.4) in combination 
withh the increased risk for major bleeding (mean reported risk ratio compared to 
non-cancerr patients 5.2) stresses the importance of an accurate diagnosis in 
patientss with cancer, since both missing the disease as well as inappropriate 
treatmentt in case of absence of the disease may have considerable 
consequences. . 
Ultrasonographyy is considered the best test to detect a proximal deep vein 
thrombosiss of the lower extremities also in cancer patients. Contrast enhanced 
computerr tomography may be needed to differentiate between extrinsic 
compressionn by a tumor or common iliac vein thrombosis. When pulmonary 
embolismm is suspected perfusion/ventilation lung scanning is the investigation of 
choice,, which again is not different from the approach in non-cancer patients. 
Iff  negative, pulmonary angiography can be considered safe in cancer patients. 
Inn cancer patients, the value of spiral CT has not yet been investigated. 
Oncee a diagnosis is obtained initial treatment with LMWH can be started along 
withh vitamin K antagonists with an intended INR of 2.0 to 3.0. On indication the 
usee of long-term low molecular weight heparins or vena cava filters could be 
contemplated,, in particular in patients with clinical vitamin K antagonist 
resistancee or contraindications for the use of vitamin K antagonists respectively 
anticoagulants. . 

PartPart two 
VTEVTE and occult malignancy 

Chapterr V presents the results of a review of the literature concerning the 
prevalencee of known, concomitant and truly occult cancer in patients with VTE. 
Duee to different kinds of bias, the figures of the prevalences differ considerable 
betweenn various studies. In most studies the prevalence of known cancer is 
betweenn 10 and 20%. A consistent observation is the low prevalence (2 to 3%) 
off  concomitant cancer in patients with secondary VTE, comparable to the 
prevalencee in the general population. A prevalence of concomitant cancer 
betweenn 3.3% and 23.8% (mean 8.1%) has been reported in patients presenting 
withh an idiopathic VTE (IVTE). The same applies for occult cancer in patients 
withh secondary and IVTE. The mean reported prevalence of occult cancer in 
patientss with secondary VTE is 1.8% (range 0-7.1%) compared to 6.5% 
(rangee 0-25.7%) for patients with IVTE. Although it seems possible to detect a 
substantiall  number of additional cancer patients at the time of diagnosis of their 
IVTE,, by means of extensive screening, the effect on survival rate is unknown. 
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Inn Chapter VI the clinical practice regarding the screening for cancer in patients 
withh IVTE in two teaching hospitals was evaluated. We compared the clinical 
practicee with guidelines based on published recommendations. 
Medicall  history and physical examination were done reasonably complete, 
exceptt for investigations of the urogenital tract. 
Laboratoryy and imaging investigations were performed incompletely in a 
substantiall  proportion of the patients. 
Wee conclude that the clinical evaluation regarding cancer, performed in patients 
withh IVTE, could be improved and that the implementation of a protocol should 
bee considered. 
Chapterr VII describes the results of the number needed to screen and decision 
analysiss performed on the data of the recently completed randomized study, the 
SOMM IT study, designed to determine the value of extensive screening for cancer 
inn patients with a first episode of idiopathic VTE. The abdominal/pelvic CT 
combinedd with mammography and sputum cytology appeared to be the most 
efficientt strategy combining the detection of 12 cancer patients with a 'number 
harmed'' of 1, per 99 patients. The costs of this strategy would be € 1,662 in 
orderr to achieve one live years gained (LYG) in this population. 
Wee hypothesized the costs per LYG would be € 2,421 using a CT of the chest 
insteadd of sputum cytology. 

PartPart three 
CancerCancer and coagulation 

Inn Chapter VII I we have systematically reviewed all published clinical reports 
concerningg effects of vitamin K-antagonists, as compared to no or placebo 
treatment,, on survival of cancer patients. Five randomized studies and one 
prospective,, non-randomized study that reported effects of vitamin K-
antagonistss on survival of patients with various types of cancer were included in 
thee analysis. Although a non-statistically significant trend towards mortality 
reductionn was observed in the subgroup of patients with small cell lung 
carcinoma,, the results do not provide sufficient evidence to warrant treatment 
withh vitamin K-antagonists in patients with cancer with the aim of improving 
survival. . 
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Thee final chapter, Chapter IX presents the immunohistochemical localization of 
urokinase-plasminogenactivatorr (u-PA), matrix metalloproteinase (MMP)-2 and 
MMP-99 (gelatinases A and B) in combination with a recently developed in situ 
zymographyy approach to localize their activity in metastases of colon cancer in 
mousee liver. 
Threee weeks after administration of mouse colon cancer cells into the portal 
veinn of C57bl/6 mice, poorly differentiated and poorly vascularized metastases 
hadd developed in the livers. U-PA was found in endothelial cells within the 
tumors,, MMP-2 protein was localized in intratumoral stroma and MMP-9 
proteinn was present in monocytes or macrophages in liver parenchyma and 
tumors.. U-PA activity was localized in endothelial cells in the tumors and 
correlatedd with the u-PA protein localization. Gelatinase activity was detected at 
thee sites where MMP-2 protein was found. We concluded that u-PA and MMP-2 
butt not MMP-9 were present in active forms in metastases of colon cancer in the 
mousee liver and their localization patterns suggest involvement in degradation 
off  the extracellular matrix in relation to angiogenesis (u-PA) and development 
off  the tumors (MMP-2). 
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