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Chapterr  1 

INTRODUCTIO N N 

Rohann J.K. Hettiarachchi, Martin H. Prins, Harry R. Büller 



ChapterChapter I 

Moree than a century ago, in 1865. physician Armand Trousseau delivered a lecture on 

PhlegmasiaPhlegmasia Alha Dolens at the Hötel-Dieu in Paris.1 During this presentation he 

suggestedd an association between venous thromboembolism (VTF.) and the presence 

off  cancer. Further, he indicated that the occurrence of "phlegmasia alba dolens" could 

potentiallyy be a first clinical manifestation of an underlying malignant process: '7 

havehave ... sinee that period had an opportunity of observing other eases of painful 

oedema,oedema, in which, at autopsy, I found visceral cancer; hut in which during life, there 

waswas no appreciable cancerous tumour". Unfortunately Professor Trousseau himself 

de\elopedd unexplained venous thrombosis in 1866 and was subsequently diagnosed to 

havee gastric carcinoma." Since then, numerous studies have demonstrated that an 

appreciablee number of patients who are diagnosed to have venous thromboembolism 

doo already have underlying cancer. In addition, other studies confirmed that patients 

presentingg with venous thrombosis indeed have an increased risk of subsequent 

diagnosiss of cancer in the early period following the episode of thrombosis. "'' 

Manyy studies have addressed the issue of the need of screening for underlying cancer 

inn patients who arc diagnosed with either deep vein thrombosis (DVT) or pulmonary 

embolismm (PE). While some investigators suggest that all patients presenting with 

unexplainedd venous thrombosis should be screened for occult cancer6" the others 

arguee that this strategy is not cost-effective and does not provide any survival benefits 

too the patients. ' A consensus with regard to the appropriateness of screening for 

cancerr in these patients has not been achieved yet, mainly because of lack of scientific 

studies.. The controversy is related to the true prevalence of "occult cancer' in this 

patientt population and as well as to the ability to adequately identify patient 

subgroups,, which are at a particular high risk of harboring such cancers. 

Inn the first part of this thesis several aspects in relation to this important clinical issue 

aree addressed. In Chapter II we examine the incidence of newly diagnosed cancer in a 

largee group of patients with deep venous thrombosis enrolled in a randomized clinical 

triall  which investigated the efficacy and safety of low molecular weight heparin in the 
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Introduction Introduction 

initiall  treatment of this disorder. The possibility of identifying a subgroup of patients 

withh a high risk o\~ having an oecult malignant process is also examined in these 

patientss by investigating the presence of any other risk indicators of underlying 

malignancy,, in addition to deep vein thrombosis. 

Inn chapter III we put the results of the previous chapter in perspective by summarizing 

thee findings of all published reports in order to evaluate the justifiability of screening 

patientss presenting with venous thromboembolism for occult cancer. In this chapter 

wee highlight the general methodological framework accepted for screening for a 

diseasee and then evaluate the suitability of screening patients with venous 

thromboembolismm for cancer using data published from hospital based cohort studies. 

Subsequently,, in chapter IV, we examine the potential efficacy of screening for cancer 

inn patients presenting with venous thromboembolism based on population based data. 

Too achieve this objective, we analyzed data from two large population based studies 

fromm Scandinavia where more than 88,000 patients diagnosed with venous 

thromboembolismm were followed to assess the subsequent diagnoses of cancer. Using 

thesee data we calculated the number of thrombosis patients needed to screen to detect 

onee extra particular cancer which is in excess of the population based expected 

numberr of diagnoses for each type of cancer. 

Inn the second part of this thesis we systematically examine the potential effects of 

(loww molecular weight) heparin in the treatment of patients with cancer, both with and 

withoutt venous thrombosis. In a meta-analysis (Chapter V) of all methodologically 

soundd studies that compared unfractionated heparin (L'FH) with low molecular weight 

heparinn (LMWH) in the initial treatment of venous thromboembolism, a beneficial 

effectt on survival was noted in the group of patients treated with low molecular 

weightt heparin. This survival benefit seemed attributable specifically to cancer patient 

inn these studies and was clinically and statistically significant for this sub-group. 
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ChapterChapter I 

Too evaluate whether this observed mortality difference is indeed an effect of 

differencess in treatment or may be attributed to imbalances of other prognostic factors 

betweenn the two treatment groups, in Chapter VI . we adjusted the observed survival 

effectt for prognostic factors like age, sex, primary site, type and stage of cancer. 

Inn Chapter VII which is a systematic literature review, we examine the possibility of 

ann negative effect of unfractionated heparin on survival of cancer patients as a 

potentiall  explanation for the observed mortality difference in cancer patients treated 

withh low molecular weight heparin compared to unfractionated heparin in these 

randomizedd trials. 

Finally,, in Chapter VIII , we present the interim safety results of a double blind 

randomizedd study and explain the study design that tests the hypothesis that low 

molecularr weight heparin indeed improves the survival of cancer patients, irrespective 

off  a symptomatic episode of venous thromboembolism. 
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Abstract t 

Background::  The reported incidence of a subsequent diagnosis of malignancy in 

patientss presenting with deep vein thrombosis (DVT) varies from 2% to 25%. Risk 

indicatorss and diagnostic procedures to be performed in these patients are 

controversial. . 

Methods::  Four hundred consecutive patients with confirmed DVT included in a 

randomizedd clinical trial were prospectively followed for 6 months. The incidence of 

subsequentt diagnosis of malignancies was calculated and compared between patients 

withh unexplained DVT and patients with secondary DVT. Potential risk indicators for 

subsequentt malignant disease were evaluated. 

Results::  Of the 400 patients, 70 were already diagnosed with malignancy. Another 4 

patientss were lost to follow-up. Of the remaining 326, ten new malignancies were 

diagnosedd among 137 patients with unexplained DVT (7.3%) and 3 were diagnosed in 

1899 patients with secondary thrombosis (1.6%). The relative risk was 4.6 (95% 

confidencee interval 1.3 - 16.4; p=0.009). Age, gender or localization of thrombosis 

hadd no significant effect on the incidence of diagnosis when adjusted for unexplained 

thrombosis.. Ten of these 13 (77%) patients had abnormal clinical findings suggestive 

off  malignancy at the time of presentation with thrombosis. 

Conclusions::  Unexplained DVT is a significant risk indicator of underlying 

malignancy.. Most of the patients with undiagnosed malignancy show some clinical 

abnormalityy suggestive of underlying malignancy at the time of presentation with 

unexplainedd DVT. A simple clinical evaluation consisting of medical history, physical 

examination,, routine laboratory tests and a chest X-ray, can detect such patients. 

Extensivee screening of all patients presenting with unexplained thrombosis does not 

appearr to be justifiable. 

Keyy Words: deep vein thrombosis, malignancy, screening for cancer, cohort analysis 
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UndiagnosedUndiagnosed malignancy in DVT 

INTRODUCTIO N N 

Thee first recorded observation of an association between venous thrombosis and 

subsequentt diagnosis of malignancy has been made more than a century ago. 

Unfortunatelyy the first physician who suggested this association in 1865, Armand 

Trousseau,, himself developed unexplained venous thrombosis in 1866, followed by a 

subsequentt diagnosis of a gastric carcinoma in the following year." Since then many 

studiess have investigated this association. 

Severall  follow-up studies conducted recently among patients with venous 

thromboembolismm have reported a clinically significant incidence of subsequent 

diagnosiss of malignancy in these patients.' l3 Most of these malignancies were 

diagnosedd within first six months of presentation with venous thrombosis. In our 

earlierr prospective follow-up study, 18 out of 260 (6.9%) patients presenting with 

deepp vein thrombosis (DVT) were diagnosed (without extensive screening for 

malignancy)) to have a malignancy at the time of presentation or during the 2-year 

follow-upp period.8 After an extensive screening of all the patients, Bastounis and 

colleaguess could detect malignancy in 18% of the patients presenting with idiopathic 

DVT.10 0 

AA high incidence of subsequent diagnosis of malignancies in patients presenting with 

venouss thrombosis has raised the question whether screening for occult malignancies 

inn these patients is beneficial. While some investigators '" suggest that all the patients 

presentingg with unexplained venous thrombosis should be screened, others ' argue 

thatt only some of these patients are at a higher risk of having a malignancy. A 

systematicc review of the available information has recommended further research to 

determinee whether a search for malignancy is justified in these patients. 

Thee sub group of patients who are having undiagnosed malignancy may be identified 

byy detecting the presence of risk indicators of malignancy such as patient 

9 9 



ChapterChapter 2 

characteristicss or clinical characteristics which are often associated with subsequent 

diagnosiss of malignancy. Some of the investigators have attempted to identify such 

riskk indicators in patients presenting with venous thrombosis and have suggested 

unexplainedd thrombosis."" " recurrent thrombosis/"' thrombosis in thigh or pelvis." 

agee above 50 years, age below 50 years4 and abnormality in blood chemistry*  as 

potentiall  risk indicators of occult malignancy. More recently. Cornuz and colleagues 

suggestedd abnormal clinical finding(s). detected during an initial clinical evaluation as 

aa significant risk indicator of underling malignancy.1" The findings with regard to 

riskk indicators are not consistent across studies. 

Wee analyzed data from prospectively followed-up patients with deep vein thrombosis 

includedd in a large treatment trial.1" Our objectives were to determine the incidence of 

subsequentt diagnoses of malignancy in these patients, to identify the potential risk 

indicatorss of malignancy and to describe the diagnostic procedures used and the types 

off  malignancies encountered. 

PATIENT SS AND METHOD S 

Fourr hundred consecutive patients with confirmed deep vein thrombosis consented to 

participatee and were followed-up prospectively for a period of six months in our 

randomizedd clinical trial where the primary objective was to assess the efficacy and 

safetyy of low molecular weight heparin (nadroparin-Ca) compared to unfractionated 

heparinn in the initial treatment of deep vein thrombosis.1" The study was coordinated 

byy the department of clinical epidemiology and biostatistics of the Academic Medical 

Centerr in Amsterdam. The study protocol was followed by co-investigators in 9 

participatingg centers in Furope. Australia and New Zealand. Written informed 

consentt was obtained from all the subjects. All patients were randomized (stratified 

accordingg to center) by means of a central 24-hour telephone service. The first patient 

wass randomized in October 1992 and the follow-up of the last patient was completed 

inn February 1994. 

10 0 



ii  ndiagnoseü malignancy in DIT 

Thee instructions for the initial clinical evaluation of all 400 patients were provided in 

thee protocol and included medical history taking, physical examination and routine 

bloodd tests (hemoglobin, hematocrit, platelet. AS AT. A LAT and blood creatinine). 

Al ll  details were entered in the standard forms. Demographic and clinical details 

includingg the presence of predisposing factors lor deep vein thrombosis were 

recorded.. Recent history (< 3 months) of surgery, trauma, puerperium or 

immobilization,, known malignancy, previous history of venous thromboembolism, 

presencee of lupus anticoagulant, deficiency of natural anticoagulants and use of oral 

contraceptivess were recorded as predisposing factors for thrombosis. 

Dependingg on the results of the initial clinical evaluation, further investigations were 

performedd only if there was an indication for an underlying malignancy. These further 

investigationss were decided by the treating physician since those should be relevant to 

thee findings of initial evaluation of individual patient. Details of these diagnostic tests 

andd the findings were recorded. 

Al ll  patients were follow ed-up prospectively for a period of six months. First 5 to 10 

dayss after randomization patients were contacted daily and thereafter routine follow-

upp visits were scheduled at 4. 12 and 24 weeks. In addition patients were advised to 

reportt immediately if there were any new medical complaints. During the follow-up 

visitss a medical history was obtained and a physical examination was performed. 

Patientss with new complaints were further investigated. If patients did not report for 

thee scheduled visits they were contacted by telephone. 

Dataa Analysis 

Alll  400 patients in the cohort were included in the initial analysis. The prevalence of 

eachh predisposing factor for venous thrombosis in these 400 patients was estimated. 

Patientss who had a history of one or more of the predisposing factor!s). were defined 

ass having secondary deep vein thrombosis while the others were defined as having 

idiopathicc or unexplained thrombosis. 

11 1 
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Sincee our objective was to determine the incidence and risk indicators of n e uk 

diagnosedd malignancies in this cohort, the patients who were already diagnosed with 

malignancyy were excluded from further analysis. 

Thee incidence of subsequent diagnosis of malignancy was calculated for all patients 

ass well as for the patients with secondary thrombosis and for the patients with 

idiopathicc thrombosis. The incidences in the two groups oï patients were compared 

andd the relative risk with 95% confidence interval was calculated. With a logistic 

regressionn model the influence of age. gender, the localization of thrombosis and 

presencee of unexplained thrombosis on the incidence of subsequent diagnosis of 

malignancyy was evaluated. 

RESULTS S 

Off  the 400 consecutive patients with acute deep vein thrombosis, 259 (65%) patients 

reportedd presence of one or more predisposing factors for thrombosis (secondary) 

whilee the other 141 (35%) were having unexplained (idiopathic) venous thrombosis. 

Thee prevalence of each predisposing factor for thrombosis is presented in table 1. 

Seventyy patients (17.5%) were known with malignancy at randomization. All 400 

patientss were followed-up prospectively for 6 months except 4 who were lost to 

follow-upp after 3 months. 70 patients who were already diagnosed to have malignancy 

andd the 4 patients who were lost to follow-up were excluded from further analysis 

whichh was intended to detect the incidence of newly diagnosed malignancy. 

12 2 
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TableTable 1. The prevalence of predisposing factors for thrombosis among 401) patients 

presentedpresented with deep vein thrombosis 

Predisposingg factor 

Previouss venous thromboembolism 

Knownn with malignancy 

Surgeryy within last 3 months 

Traumaa within last 3 months 

Puerperiumm within last 3 months 

Immobilizationn within last 3 months 

Usee of oral contraceptives 

Deficiencyy of natural anticoagulants 

Presencee of lupus anticoagulant 

Presencee of 2 or more risk factors 

Totall  number of patients with secondary thrombosis 

numberr of patients (%) 

" NN ( 1 M . 5 " „ > 

70(17.5%) ) 

55(13.8%) ) 

46(11.5%) ) 

33 ( 0.75%) 

999 (25.0%) 

18(4.5%) ) 

4(1.0%) ) 

4(1.0%) ) 

833 (20.0%) 

2599 (65.0%) 

Incidencee of malignancy 

AA total of 13 new malignancies was diagnosed within the six months of follow-up 

periodd among 326 (4%) patients who were cancer-free at randomization and 

completedd the entire 6 months follow-up period. Of these 326 patients. 189 (58%) 

weree having secondary thrombosis while the other 137 had unexplained venous 

thrombosis. . 

13 3 
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Off  the 13 new malignancies. 10 were diagnosed in the group of I3"7 patients with 

unexplainedd thrombosis (7.3°.. with «-)5"<> confidence interval: 3.6'\, to 13'1,,) and the 

otherr 3 were in the group of 189 patients with secondary deep \em thrombosis (1.6'\,. 

95"oo confidence interval ().3"o to 4.6",)). The relative risk of diagnosing a malignancy 

mm the unexplained thrombosis group compared to the secondary thrombosis group 

wass 4.6 (95°o confidence interval 1.3 to 16.4). 

Riskk indicator!» of undiagnosed malignancy 

Unexplainedd \enous thrombosis was a significant risk indicator of underlying 

malignancyy (4.6 times higher risk in comparison to secondary thrombosis). Age (both 

ass a continuous \ariabie and categorized as below or above 60 years), gender or 

localizationn of thrombosis were not significantly associated with subsequent diagnosis 

off  malignancy, when adjusted for unexplained thrombosis. A recurrence of' 

thrombosiss occurred in 26 of the 326 patients. Malignancies were diagnosed in two of 

thesee patients following recurrence of thrombosis, one in the idiopathic group and the 

otherr in the secondary group. 

Diagnosiss of malignancy durin g presentation of'  DVT 

Sevenn of the 13 new malignancies were diagnosed within the first 16 days of 

randomization.. The patient characteristics and the clinical findings, which suggested 

possiblee malignancy, are presented in table 2. In total. 10 patients were investigated 

forr suspected malignancy during the initial treatment period of thrombosis. The 

findingsfindings of 3 patients were normal. Two of these patients were in the unexplained 

thrombosiss group. 

Diagnosiss of malignancy dur ing fo l low-up: 

Sixx patients were diagnosed with malignant disease between 3 weeks and 6 months of' 

thee follow-up period (table 3). Recurrent venous thromboembolism despite adequate 

anticoagulationn in one patient warranted further investigation and a renal carcinoma 

((irawit/)) was detected at 3 weeks of follow-up. A 54-year old female patient who 

14 4 

file:///enous
file:///ariabie


UndiagnosedUndiagnosed malignancy in DVT 

wass initially seen at the out patient elinic with unexplained left femoral vein 

thrombosiss had no other complaints. No abnormal findings were detected during the 

physicall  examination, although it did not include a pelvic examination. She was 

randomizedd to be treated with low-molecular weight heparin at home and was not 

admittedd for further investigations. The patient returned after 6 weeks with pelvic pain 

andd further swelling of the leg. Further examinations revealed a cervical cancer, stage 

III .. Another patient who presented with venous thrombosis after craniotomy for a 

meningiomaa complained of headache, nausea and seizures at the time of presentation 

butbut was not immediately investigated for malignancy. Investigations for repeated 

seizuress later revealed a glioblastoma. Histology report of one patient who underwent 

aa trans-urethral resection of the prostate (TUR) later confirmed an adenocarcinoma of 

prostate.. He had an enlarged prostate, urinary retention and a history oï 

immobilizationn at the time of venous thrombosis. Investigations in two other patients 

whoo complained of blood in the feces and dyspnoea during the follow-up period 

resultedd in the diagnoses of malignancies in the colon and lung, respectively. 

15 5 
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Typess and sites of malignancies 

Thee characteristics and the localization ot' the newly diagnosed malignancies 

varyy considerably. Ten of the 13 malignancies detected were either in the 

gastro-intestinall  tract or in the genito-urinary tract. Liver was involved in four 

malignanciess while there were 3 prostate adenocarcinomas and 2 colon 

carcinomas.. The other 4 malignancies were in the cervix, lung, brain and 

kidney. . 

DISCUSSION N 

Inn this prospective follow-up study among 400 patients with deep vein 

thrombosiss 13 patients were diagnosed to have malignancy within six months 

off  their thrombotic episode. Ten of these 13 patients (77%) were from the 

unexplainedd thrombosis group. The risk of diagnosing a malignancy was 4.6 

timess higher in patients with unexplained thrombosis compared to patients 

withh secondary thrombosis. Age. gender or localization of the thrombosis were 

notnot associated with a high incidence of diagnosis of malignancy when adjusted 

forr unexplained thrombosis. Most of the patients who were diagnosed with 

malignancyy (10 13) had abnormal clinical finding(s) suggestive of underlying 

malignancyy at the time of presentation with thrombosis. 

Severall  follow-up studies have compared the incidence of newly diagnosed 

malignanciess in patients with and without venous thrombosis/0' '~ When 

summarizingg their findings, the first-year incidence of newly diagnosed 

malignanciess in patients without thrombosis was 1.5% compared to the 

incidencee of 4.7% in patients with venous thrombosis. The odds ratio is 3.2 

withh 95% CI 2.3-4.5. 

Despitee the short follow-up period in our study, the findings are comparable 

andd consistent with the results of other prospective studies with longer follow-

upp periods. While the incidence of newly diagnosed malignancy among 

patientss with idiopathic deep vein thrombosis in our study was 7.3"o in 6 
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months,, this figure was 7.2% over the same period (including malignancies 

diagnosedd at presentation with thrombosis) in the study by Prandoni et al.s In 

contrast.. Bastounis et al. extensively screened all patients presenting with 

venouss thrombosis and with this extensive search they detected 21 

malignanciess among 84 (25%) patients with unexplained deep vein 

thrombosis.1""  In another prospective study where all patients were extensi\ely 

screenedd for occult malignancy, the reported incidence was 23% in 31 patients 

withh idiopathic deep vein thrombosis. 

Thee higher incidence of malignancies in these two studies can be explained by 

thee extensive screening of all the patients for malignancies at presentation with 

thrombosiss and by the use of different criteria for the definition of secondary 

thrombosis.. This is confirmed when the relative risk of diagnosing a 

malignancyy among patients with unexplained deep vein thrombosis and 

patientss with secondary deep vein thrombosis is compared across studies. 

Itt is interesting to note that 12 out of 13 malignancies in our study were 

diagnosedd within the first 70 days of the thrombotic episode. Seven of these 

weree diagnosed during the initial heparin treatment period for venous 

thrombosis.. In addition to these seven malignancies diagnosed during the first 

feww days of DVT, a pelvic examination at the time of presentation with DVT 

couldd have detected the cervical cancer at an earlier stage, which was now 

diagnosedd 6 weeks later. This illustrates the importance of routine pelvic 

examinationn in all female patients with unexplained DVT. 

Onlyy 2 patients were diagnosed with malignancy after recurrence of 

thrombosiss (n=26). Prandoni and colleagues have reported a significant 

associationn between recurrent thrombotic episodes and subsequent diagnosis 

off  malignancy. In the study by Bastounis et al no malignancy was diagnosed 

afterr recurrence (36 patients). This may be explained by the extensive 

screeningg for malignancies at recruitment. The clinical usefulness of a 

recurrentt thromboembolic event as a risk indicator for occult malignancy may 
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bee limited since many malignancies manifest as clinical or laboratory 

abnormalityy before the recurrence of venous thrombosis. 

Interestingly,, the observation made by C'ornuz et al. '' about the usefulness of 

otherr abnormal findings during the initial clinical evaluation at presentation 

withh thrombosis as a risk indicator of malignancy was supported by our 

findings.findings. Most of the patients who were diagnosed with malignancy (10 13 . 

77°(i)) had some sort of clinical abnormality at the time of presentation with 

thrombosis.. Only three patients who were suspected of having occult 

malignancyy following abnormal clinical findings were not diagnosed with 

malignancyy after investigations. 

Internationall  multi center studies are liable to heterogeneity and this can not be 

fullyy excluded in the present study. However, our study protocol specified 

instructionss for the initial clinical evaluation and for all 400 patients the details 

weree recorded in the standard forms. Since our finding is about the role of this 

initiall  clinical evaluation in identifying the patients who are at high risk of 

havingg an underlying malignancy, it is unlikely that our findings were 

influencedd by individual physicians. But. further investigations to confirm or 

excludee a malignancy were decided by the individual practitioner since those 

testss should be relevant to the findings in the initial clinical evaluation. The 

priorr knowledge about the high prevalence of occult malignancy in patients 

withh unexplained thrombosis may have resulted in a bias. However, this is 

unlikelyy since only the patients with abnormal clinical findings suggestive of 

ann underlying malignancy were investigated. 

Ourr results confirm the presence of a statistically significant and clinically 

importantt association between unexplained deep vein thrombosis and 

malignancy.. Other patient characteristics such as age. gender or localization of 

thrombosiss have no significant effect on high incidence of newly diagnosed 

malignanciess in these patients when adjusted for unexplained thrombosis. 

Mostt of the patients who were diagnosed with malignant disease appeared to 
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havee some clinical abnormality at the time of presentation with thrombosis. A 

clinicall  evaluation at presentation with thrombosis to detect clinical 

abnormalitiess suggestive of an underlying malignancy wil l be helpful in 

identifyingg a group of high risk patients. An ideal clinical evaluation should 

consistt of a medical history, physical examination including a pelvic 

examination,, routine blood tests and chest radiography. Extensive screening of 

alll  patients with unexplained thrombosis does not appear to be justifiable. 
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SUMMARY Y 

Thee incidence of newly diagnosed malignancy is increased in patients with unexplained 

venouss thromboembolism (VTE) during the first year after a thromboembolic event in 

comparisonn to patients having secondary VTE (risk ratio varies from 3.9 to 36). Extensive 

screeningg with computed tomography, endoscopy and tumor markers can identify most 

off  these undetected malignancies. However, approximately half of these can also be 

identifiedd based on a simple clinical evaluation. Extensive screening has no demonstrated 

benefitt and might actually cause harm. This consideration combined with the economical 

andd psychological costs of extensive screening leads to the decision not to use such 

screeningg procedures, unless indicated by clinical circumstances. Thus, it is appropriate 

too maintain a low threshold of suspicion for malignancy when treating patients with 

unexplainedd venous thromboembolism, and to base the decision to perform additional 

diagnosticc tests on the findings of an initial medical history, physical examination, routine 

laboratoryy tests and chest x-ray. 

24 4 



MalignancyMalignancy in ITE. Search or wait and sec? 

INTRODUCTIO N N 

Annandd Trousseau's observation of an association between venous thromboembolism and 

malignancyy has been revisited by recently published follow-up studies in patients with 

venouss thromboembolism.1"" Although the incidence of newly diagnosed malignancy 

duringg follow-up varies considerably in these studies, most have demonstrated a 

statisticallyy significant and clinically relevant association between the presentation of 

(idiopathic)) venous thromboembolism and a subsequent diagnosis of malignancy. 

Ascertainmentt of this association has lead to a renewed discussion of the need for 

screeningg for occult malignancy among patients with venous thromboembolism who have 

noo clinical evidence of malignancy at initial presentation. 

Inn general, the decision to screen asymptomatic subjects at a known high risk for a disease 

iss complicated, and evaluation of the advantages and disadvantages can be difficult, as is 

demonstratedd in the discussion on the net benefit or harm of mass screening for breast 

12-14 4 

cancer. . 

Inn this review, we attempt to highlight some aspects of the general methodological 

frameworkk available to assist in decision making on the institution of screening programs. 

Hereafter,, the available information with regard to the justification of a screening program 

too detect underlying malignancy in patients with venous thromboembolism is evaluated. 

Forr this purpose, we focused our attention on possible risk indicators as well as on the 

prevalencee of occult malignancy in the identified high risk groups. Finally, in the absence 

off  completed randomized trials, we tried to weigh the potential for benefit of an extensive 

screeningg program for occult malignancy in these patients against the possible harm. 

METHODOLOGICA LL  CONSIDERATION S ON SCREENING 

Screeningg has been defined as the identification of a disease or a disorder among 

apparentlyy healthy individuals who are at a sufficiently high risk of having this disease, to 

justifyy subsequent diagnostic tests or procedures.1' The usual sequence of screening is 
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detectionn (with initial screening procedures), further specific diagnostic procedures (if 

resultss of these initial screening procedures are positive) and finally, therapeutic 

intervention.. Ideally the screening procedures should be quick, simple, accurate and 

inexpensive.. Criteria that are frequently used to justify screening programs in general are 

ass follows: lh 

**  the disease should be serious and common 

**  the natural history of the disease should be understood 

**  the screening test should be accurate and reliable 

**  acceptable treatment should be available 

**  the treatment should favorably influence the outcome 

Itt is important to realize that the aim of a screening program is not merely to identity the 

disease,, but to improve the prognosis of the group of subjects who arc screened. This 

potentiall  for improvement should then be weighed against the economic costs and the 

medicall  risks of the screening procedures as well as the subsequent diagnostic procedures 

whichh are performed as a consequence of screening. In addition, the potential 

psychologicall  distress and discomfort induced by screening should be taken into account.1 

Thee highest level of evidence to support the use of a defined screening program in a 

specificc population is data derived from randomized comparisons of the implementation 

off  this screening program versus no screening. These comparisons should be performed 

inn the population of interest and measure at least disease-specific as well as all-cause 

mortality.. In the absence of such data, any decision on a screening program in a specific 

populationn must be based on indirect evidence alone, often in a decision-analytic type of 

approach.. Results of such analysis are generally likely to be biased, because of the 

following:: Sensitivity and specificity of a test fora certain disease are not fixed numbers, 

butt dependent on the spectrum of the disease that is studied. Frequently, sensitivity and 

specificityy of diagnostic tests have been determined in patients, symptomatic for the 

disease,, but not in asymptomatic patients, who are likely to have less severe or extensive 

disease.. This could have important consequences, since a first (false positive) screening 

testt will generally be followed by more definitive, and possibly more invasive and 
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hazardouss diagnostic procedures. 

Inn addition, if the survival rate is iinpro\ed among asymptomatic patients who have a 

diseasee detected bv screening, this is not necessarily due to the effectiveness of treatment, 

butt could reflect the earlier detection of the disease: hence, giving the patient more years 

off  disease. This bias in non-randomized observational studies is frequently referred to as 

lead-timee bias.1' Furthermore, searching for disease might lead to the identification of 

slowerr progressing, subgroup of patients with benign disease. This length- time bias wil l 

leadd to apparently improved survival rates, since types of the disease are included that are 

benignn and therefore would remain undetected in the absence of screening. " 

INCIDENC EE OF NEWL Y DIAGNOSED MALIGNANC Y 

Too identify all articles reported on cohorts of patients with deep-vein thrombosis and, or 

pulmonaryy embolism that were followed for malignancy, we performed a Medline search 

{Searchh terms: deep-vein thrombosis, pulmonary embolism, thromboembolism, venous 

thrombosis,, thrombophlebitis), and a manual search of reference lists of identified relevant 

articles.. Criteria for inclusion in the current analyses were: venous thromboembolism 

confirmedd by objective tests, inclusion of unselected patients with venous 

thromboembolismm and follow up for at least 6 months. 

Elevenn studies fulfillin g these criteria were identified.""" Is Details of the study designs. 

andd of the first year incidence of newly diagnosed malignancy (including the malignancies 

diagnosedd during the initial presentation with thrombosis) are summarized in table I. 

Patientss with a history of cancer prior to presentation with thrombosis were excluded in 

ourr analysis. In the studies in which no extensive screening procedures were performed, 

thee incidence of newly diagnosed malignancy varied from 1.5 to <S.8 percent 

inn retrospective studies'~Vl" and from 4.0 to 8.5 percent in prospective studies/ ' v 

Threee studies that performed extensive screening procedures reported higher incidences, 

thatt varied from °.1 to I 1.5 percent. " : 
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TabicTabic I. The incidence of newly diagnosed malignancies f including malignancies 

diagnoseddiagnosed at presentation with thrombosis) during first rear in unselected cohorts of 

patientspatients with confirmed venous thromboembolism. 

Study y 

Gore" " 

Goldberg g 

Griffin ' ' 

Monreal l 

Nordstrom m 

Ahmed d 

Hettiarachch h 

Prandoni" " 

Bastounis' ' 

Monreal l 

Rantt t 

year r 

1982 2 

1987 7 

1987 7 

1988 8 

1994 4 

11 996 

1997 7 

11 992 

11 996 

1999 1 

11 991 

Followw up: 
Monthss design 

12 2 

12 2 

12 2 

12 2 

6 6 

6 6 

6 6 

12 2 

12 2 

12 2 

'799 / 

retrospective e 

retrospective e 

retrospective e 

prospective e 

retrospective e 

retrospective e 

prospective e 

prospective e 

prospective e 

prospective e 

retrospective e 

Malee Female 

Nott specified 

197// 173 

588 / 55 

4 7 / 47 7 

Nott specified 

1155 81 

1666 160 

142// 108 

1599 127 

600 / 53 

1000 / 100 

Meann Age 
(years) ) 

56 6 

62 2 

61.5 5 

Nott specified 

Nott specified 

Nott specified 

60.0 0 

59.. 6 

60.0 0 

63.. 7 

61.. 0 

Screening g 
for r 

malignancy y 

No o 

No o 

No o 

No o 

No o 

No o 

No o 

No o 

Yes s 

Yes s 

Yes s 

Incidencee of newly 
diagnosed d 

malignancy(%) ) 

100 113 

144 370 

4/113 3 

8/94 4 

11 8.8", ,) 

(( 3.7%) 

(( 3.5%) 

(( 8.5%) 

66/13833 ( 4.8%) 

33 196 

11 3 326 

15/250 0 

26/286 6 

12/11 13 

23/200 0 

(( 1.5%) 

(( 4.0°,,) 

(( 6.0%) 

(( 9.1%) 

(10.6%) ) 

(11.5%) ) 

Inn four studies the incidence of newly diagnosed malignancy was compared with that of 

patientss with suspected venous thromboembolism, in whom this diagnosis was excluded 

byy normal objective diagnostic tests." In all four studies the risk for new malignancy was 

higherr among the patients with confirmed venous thromboembolism (table 2). 

Thee pooled odds ratio for newly diagnosed malignancy in patients with venous 

thromboembolismm compared to that in those patients without venous thrombosis was 3.2 

(955 percent confidence interval. 2.3 to 4.5). Nine of these cohort studies continued their 

follow-upp beyond 12 months."1" In these studies, most of the malignancies became 

clinicallyy manifest within the first 6 to 12 months after the thrombotic event. 
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TableTable 2. The incidence (first year) of newly diagnosed malignancy in patients with 

venousvenous thromboembolism in comparison to patients without. 

Studyy (yc 

Gore e 

Goldberg g 

Griffi n n 

Nordstrom m 

ALL L 

:ar) ) 

1982 2 

1987 7 

1987 7 

1994 4 

Firstt year incidence of malignancy 

Withh thrombosis 

100 1 13 (8.8%) 

14/370(3.7%) ) 

4/1133 (4.0%) 

66/13833 (4.8%) 

Withoutt thrombosis 

00 128 (()"„ ) 

16/10733 (1.5%) 

10/517(2.0%) ) 

37/2412(1.5%) ) 

Oddss ratio (95% CI) 
Thrombosiss versus 

Noo thrombosis 

--

2.6(1.2-5.7) ) 

1.99 (0.4-6.6) 

3.22 (2.1 -5.0) 

3.2(2.33 -4.5) 

IDENTIFICATIO NN OF A HIG H RISK GROUP IN PATIENT S WIT H 

VENOUSS THROMBOEMBOLIS M 

Inn eight of the 11 studies, attempts were made to identify subgroups which are at an 

increasedd risk of malignancy. Sixx of these studies made a distinction between 

secondaryy thrombosis (i.e. venous thromboembolism in the presence of an established risk 

factorr other than malignancy) and idiopathic (unexplained) thrombosis. " 

Unfortunately,, the definition of secondary thrombosis varied among studies. The definition 

off  secondary thrombosis, the incidence of newly diagnosed malignancy and the odds ratio 

aree presented in table 3. In general, there is a clinically and statistically significant higher 

incidencee of newly diagnosed malignancy in patients with unexplained thrombosis. The 

variationn in observed odds ratios and absolute incidences could be explained not only by 

differencess in definition of secondary thrombosis but also by the differences in thresholds 

too exclude patients with clinically apparent malignancy. The incidence of newly diagnosed 

malignancyy in patients with secondary thrombosis is comparable with the incidence in 

patientss without venous thromboembolism (table 2). 
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Recurrencee of \enous thromboembolic disease was associated with an increased incidence 

off  malignancy in two prospective studies in which no extensive screening was performed 

att initial presentation. ' while in another study, that used extensive screening at entry this 

associationn was not apparent. In one study, age above 60 years was a risk factor for 

occultt malignancy.' while in two other studies this effect was not present.""|s 

DETECTIO NN OF OCCLL T MALIGNANC Y IN PATIENT S WIT H 

LNN EXPLAI N ED THROMBOSI S 

Forr this evaluation the identified articles were eligible if they reported the incidence of 

newlyy diagnosed malignancy in patients with unexplained venous thromboembolism. In 

totall  eight studies were identified that fulfilled this criterion."4'""" |v!" '"" In four of these 

studiess patients were followcd-up and no extensive screening was done at 

presentation.""  ' Three studies performed extensive screening (CT-scanning with or 

withoutt additional gastrointestinal endoscopy or tumor markers) at presentation in all 

patientss with unexplained thrombosis, 4 I" while in the other study a low threshold of 

suspicionn (based on history, physical examination, routine laboratory tests and chest x-rav) 

leadd to more extensive diagnostic procedures."" 

Studiess that did not screen for malignancy at presentation reported a wide variety of types 

off  malignanc}  diagnosed during the first year after presentation (table 4)."'"'" ,|x 

Inn studies that did screen for malignancy. Monreal et al. diagnosed 7 new malignancies 

afterr screening 3 1 patients at presentation with unexplained dcep-\ein thrombosis/ Three 

off  these 7 patients had symptoms suggestive of malignancy while 3 of the other 4 had an 

elevatedd HSR. in the absence of symptoms. In a similar study by Bastounis et al. 21 new 

malignanciess were detected after screening S4 patients with unexplained deep-vein 

thrombosis.'' Approximately, half of these patients were asymptomatic for malignant 

disease,, while the presence of abnormalities in the routine laboratory tests was not 

reported. . 
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TableTable 3. The incidence (first year) of newly diagnosed malignancy in patients with 

unexplainedunexplained thrombosis in comparison to those with secondary thrombosis (including 

malignanciesmalignancies diagnosed at presentation with thrombosis) 

Study y year r 
Definitionn of secondary 
thrombosis s 

Incidencee of malignancy following 
thrombosis s 

Lnexplainedfn)) Secondary I ' .l 

Riskk ratio 
(95%% CI) 

1/73(1.4)) 36 
(( 3.9- 1643} 

5/82(6.0)) 4.5 
II  1.1 - 19.4) 

11 105 (0.9) 6.9 
(0.9-304) ) 

00 83 

Monreall  1988 Postoperative, Bed rest, DVT history, 7/21(33) 

Legg varicosities, Contraceptives 

Monreal'' 1991 Postoperative, Bed rest, DVT history, 7/31(23) 

Varicosities s 

Prandoni22 1992 Family history VTE, Lupus 9 145(6.2) 

anticoagulantt presence. Antithrombin 

III .. protein C or S deficiency . 

Immobilization.. Pregnancy. Puerperium 

Ahmed"11 1996 Post trauma. Immobilization. Pregnancy. 3 115(2.7) 

Polycythemiaa Vera. Parax. Noct. 

Hemoglobinuria a 

Bastouniss 1996 Postoperative, Trauma, Immobilization, 19 86(22) 

Varicosities.. Contraceptives. 

Polycythemia.. Antithrombin 111 

deficiency.. Pregnane)'. Puerperium 

Hettiarachchi188 1997 VTE history. Postoperative. Trauma. 10 155(6.5) 

( ( 
**  Presence of Lupus Anticoagulant. 

Naturall  anticoagulant deficiency . 

Immobilization.. Puerperium 

DVTT = deep-vein thrombosis: VTE = venous thromboembolism 

**  Later. 18 patients using oral contraceptives in this study were also classified as having secondary DVT. This 

changedd the numbers to 137 (unexplained) and 189 (secondary) (see chapter I). None of the 18 was diagnosed 

withh cancer. 

77 207(3.4) 

33 171 (1.8) 

6.5 5 
(( 2.9- 15) 

3.9 9 
1.0-22 2 
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Sannellaa and O'Connor reported the results of an abdominal and pelvic CT scan search 

amongg 17 patients with unexplained deep-vein thrombosis.1'' All these patients were 

asymptomaticc for malignant disease. Seven occult malignancies were detected in these 

patientss (7/17. 41%). In a recently published retrospective follow-up study by Cornuz et 

al.166 malignancies were identified among 136 patients who were hospitalized with 

unexplainedd venous thrombosis.2" In this study additional diagnostic tools such as 

computerr tomography and endoscopy were applied, based on a low threshold of suspicion 

iff  findings of a simple clinical evaluation (including medical history, physical examination, 

routinee laboratory tests and chest x-ray) were abnormal. All 16 malignancies were 

diagnosedd among 80 patients who had one or more abnormal findings in the initial clinical 

evaluation.. It should be noted, that only 56 out of these 136 patients had no abnormal 

findingss at the initial evaluation. None of these 56 patients was diagnosed with malignancy 

duringg the one-year follow-up period. 

CLINICA LL  IMPLICATION S 

Soo far, no study has reported the prognosis of patients with malignancy diagnosed after 

aa thromboembolic event. Even if these data were available, or made available, in the 

presentt studies, the interpretation would be difficult due to the previously mentioned lead-

timee and length-time biases. The higher prevalence of malignancy in the prospective 

studiess with extensive routine screening than in the prospective studies without such 

screeningg suggests a potential for the presence of these biases. A randomized clinical trial 

inn which patients with unexplained thrombosis, but asymptomatic for malignant disease 

aree randomized to cither extensive screening or standard clinical care without screening, 

iss currently in progress, and has the potential to identify an effect of screening for 

malignancyy on the survival of these patients.21 In the mean time, clinical decisions have to 

bee based on indirect evidence. Various types of malignancy were observed and it is not 

likelyy that a single diagnostic test is able to pick up all of these malignancies. 
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TableTable 4. Types of malignancies diagnosed at presentation or during the first rear 

follow-upfollow-up in patients with unexplained venous thromboembolism, in studies without 

2.. 9. 10. IS 

extensnextensn <e screening 

Primaryy Site Number 

Ovaryy 2 

Bladderr 2 

Stomachh 1 

Kidneyy 2 

Prostatee 5 

Musclee 1 

Brainn 3 

Colonn 2 

Pancreass 4 

Lungg 2 

Oesophaguss I 

Liverr I 

Cervixx 1 

Unknownn 2 

Withh regard to the availability of effective treatment it should be noted that results of 

randomizedd screening programs have varied in their ability to influence cancer mortality. 

Whilee early detection of malignancies of the cervix, breast, ovary and colon might result 

inn a modestly effective treatment, their are no beneficial effects apparent for screening for 

malignanciess of pancreas, lung, brain and prostate. ' ' In addition, malignancies identified 

amongg patients with venous thromboembolism are likely to be more advanced than 

malignanciess identified when screening the general population, since the former apparently 

havee caused a systemic effect, namely deep-vein thrombosis. Therefore, treatment might 

evenn be less effective and lead to smaller mortality reductions than observed in the 

population-basedd studies on cervix, breast, ovary and colon carcinoma. Moreover, 

extensivee screening might lead to the use of additional, potentially hazardous, invasive 

diagnosticc tests and the identification of clinically unimportant tumors that are treated 
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aggressivelyy and therefore, might eause aetual harm. 

Thee absence of demonstrated benefit, the economical and psychological costs of extensive 

screening,, as well as the potential for actual harm rather than benefit, wil l lead to the 

decisionn not to use extensive screening procedures, unless indicated by clinical 

circumstances. . 

CONCLUSION N 

Theree is sound evidence that the incidence of newly diagnosed malignancy is increased 

amongg patients with unexplained venous thromboembolism during the first 6 to 12 months 

afterr the thromboembolic event. Extensive screening with computer tomography scanning, 

gastrointestinall  endoscopy and detection of tumor markers has the ability to detect occult 

malignancies.. However, in the absence of firm evidence of direct benefit of survival, it is 

nott justifiable to subject all the patients with unexplained venous thromboembolism to 

extensivee screening tests. In the mean time, and supported by the data from some studies 

v : oo it is appropriate to maintain a low threshold of suspicion for malignancy, when treating 

patientss with unexplained venous thromboembolism. Decisions to perform additional 

diagnosticc tests can be based on the findings of an initial clinical evaluation, that includes 

medicall  history, physical examination, routine laboratory' tests and chest x-ray. 
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SLMM  MAR Y 

Contextt  The benefits and efficiency of screening patients presenting with venous 

thromboembolismm (VTE) for underlying malignancy is controversial. The number 

neededd to screen to detect one extra case of cancer in excess of the population based 

expectedd numbers is not known. This is one of the factors, which will determine the 

efficiencyy of a screening program. 

Objectivee To determine the number needed to screen to detect one extra cancer and 

too evaluate whether screening could be efficient and beneficial in these patients. 

Dataa Sources A computerized and manual literature search was performed to find 

populationn based studies, where occurrence of cancer was investigated after an episode 

off  symptomatic VTE. 

Studyy Selection Population based cohort studies with at least one-year follow-up 

periodd and the availability of population based expected data or standard incidence 

ratioss of specific cancers subsequent to VTE. 

Dataa Extraction Observed and expected (population based) incidence of diagnosis of 

differentt types of cancers within the first-year of diagnosing of VTE. 

Dataa Synthesis Of a total of 88651 patients with VTE. the pooled Standard Incidence 

Ratioo (SIR) for first-year diagnoses of cancer was 3.7 (95% confidence interval (CI) 

3.6-3.8).. Cancers with statistically significant and high SIR were ovarian (10). 

pancreaticc (7.2). brain (6.5). liver (6.3). and renal cancer (4.3). In contrast, of the total 

30699 cancers diagnosed in the first year, prostate (13.5%) was the most frequent 

followedd by lung (10.5%). colon (8.6%). pancreatic (7.3) and gastric cancer (5.9%). 

Thee number needed to screen to detect one extra cancer of the prostate was 143. 

Otherr cancers where low number of patients with VTE were needed to screen were 
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ovariann (288). lung (36?). colon (459). pancreatic (460). gastric (676) and liver cancer 

(684). . 

Conclusionss Screening patients presenting with (unexplained) VTE for underlying 

cancerss may be effective especially for specific malignancies like prostate, lung, ovarian 

andd colon cancers. 

INTRODUCTION' ' 

Whetherr screening of patients presenting with idiopathic venous thromboembolism 

(VTE)) for an underlying occult malignancy is beneficial has been a long-standing 

debate.. ~ The main reason for this is the inconsistency of results from studies that 

investigatedd the association between VTF. and the subsequent diagnosis of malignancy. 

Thesee studies were hospital based and relatively small. In some studies up to 18% of 

thee patients presenting with idiopathic VTE were diagnosed to have an underlying 

cancer,, albeit following extensive screening procedures.' Some investigators therefore 

suggestt screening for occult malignancy in all patients presenting with unexplained 

VTE.. while others express uncertainty about the benefits of such a program.4"" Eor a 

screeningg program to be successful it is essential to know which cancers can be 

expectedd and how often they occur. Further, it is important to assess the potential 

efficiencyy of a screening procedure. This can partially be achieved by determining the 

numberr of patients needed to screen to detect one extra case of cancer. 

Recently,, two large studies from Scandinavia reported data on subsequent diagnosis of 

malignancyy in patients with VTE.''' Both studies were based on national registrations 

off  hospital discharges and cancer diagnoses which enable the evaluation of an 

associationn between malignancy and VTE on a population basis. In total. 88651 

thrombosiss patients were retrospectively investigated for the subsequent diagnosis of 

cancer.. Cancer was diagnosed in 3069 of these patients (3.5%) within the first year of 

aa thrombotic event. The incidence of newly diagnosed cancer was 2 to 4 fold more 

thann the expected incidence in a comparable population of same age and sex. without 
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VTE.. Consequently, the increased risk of malignancy after a diagnosis of (idiopathic) 

VTEE seems established. The large number of cancers identified in these studies allows 

ann analysis to evaluate the potential usefulness of screening per Type of cancer in 

patientss presenting with VTE. 

Therefore,, in the present study, we pooled and re-interpreted the data presented in 

thesee two studies. First, we calculated the first-year incidence and the standard 

incidencee ratio for different types of cancers. Then we examined the frequency and the 

percentagee of specific cancers diagnosed in the first year of thrombosis. Finally, we 

determinedd the excess number of diagnoses (observed expected) and the number 

neededd to screen to detect one extra case of cancer. 

METHOD S S 

AA literature search was performed to identify any additional publications on 

population-basedd studies, where occurrence of cancer was investigated after an 

episodee of symptomatic venous thromboembolism. A computerized search was 

performedd in MEDLINE. Current contents and EMBASE databases using the 

followingg key and text words: deep-vein thrombosis, venous thrombosis, 

thromboembolism,, pulmonary embolism, cancer and malignancy. A manual search was 

alsoo performed by checking the reference lists of the identified publications. Criteria for 

eligibilit yy were: population based cohort studies with at least one-year follow-up 

periodd and the availability of population based expected data or standard incidence 

ratioss in the publication. 

Inn addition to the two large recent population based studies that reported on 

Scandinaviann registries, no other studies those fulfilled these criteria could be found.'1 

Twoo other similar publications were found but were not population based and did not 

presentt population based expected rates of diagnoses for different cancers. 

Nevertheless,, the findings in these studies arc compared with our results in the 

discussion. . 
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Fromm the two selected population based studies, the inclusion and exclusion criteria 

andd the expected and observed incidences of cancer during the first year after the 

diagnosiss of VTE were extracted from each report. The standardized incidence ratio 

forr the first-year incidence of newly diagnosed cancers was calculated, using the 

observedd and expected incidence in each report. The expected incidence was presented 

accordingg to standard national population data. Then data were pooled and a weighted 

commonn standard incidence ratio was calculated for each type of cancer. 

Inn the second analysis, the number of specific types of cancers observed was expressed 

ass a proportion of total cancers diagnosed in the first year after thrombosis. This 

analysiss was performed both separately and pooled for the 2 reports. 

Inn the third analysis, the pooled observed first-year incidence of diagnoses of specific 

cancerss in the two cohorts with VTE and the expected incidence of the same cancers in 

thee standard population were calculated. Then the excess number of diagnoses for each 

typee of cancer in the VTE population was determined (observed-expected). The 

numberr of patients needed to screen to detect one extra case of the specific cancer was 

calculatedd by dividing the total number of patients (N) in both cohorts by excess 

diagnosess of each type of cancer. If applicable, (e.g. for prostate cancers) it was 

assumedd that the male/female ratio in this population was 1/1. 

RESULTS S 

Designn of the studies 

Thee Swedish study reported data of 61.998 patients with VTE diagnosed between 

19655 and 1983, and the subsequent incidence of diagnoses of malignancy. These data 

weree obtained from Swedish inpatient and national cancer registries. The investigators 

observedd a statistically significant higher first-year incidence of newly diagnosed 

cancerss in these patients (standard incidence ratio (SIR): 4.4, 95% confidence interval 

(CI):: 4.2-4.6). In a similar study from Denmark, data were analyzed from 26,653 

patientss with VTE listed in the national registry between 1977 and 1992.h The 

investigatorss analyzed data separately for patients with deep-vein thrombosis and for 
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thosee with pulmonary' embolism. The first-year incidence of a subsequent malignancy 

wass significantly higher in both groups, with a common SIR of 2.2 (95% CI: 2.0 -2.4). 

Pooledd incidence and standard incidence rati o 

Inn total. 88651 patients diagnosed with VTF. were followed-up. In the first year 

followingg the thrombotic event 3069 patients were diagnosed with cancer, whereas 

8266 cases would have been expected according to national population standards. The 

pooledd standard incidence ratio was 3.7 (95% CI 3.6-3.8). When analyzed separately 

forr types of cancers, ovarian cancer appeared to have the highest SIR of 10 (95"o CI 

8.6-11 1.6). The other cancers with high SIR were pancreatic (SIR 7.2). brain (SIR 6.5). 

liverr (SIR 6.3) and renal cancer (SIR 4.3). The observed and expected numbers and 

commonn SIR for the different types of cancer are presented in Table 1. 

Frequencyy of different types of cancers 

Off  the total 3069 cancers diagnosed in the first year, prostate cancer was the most 

frequentlyy occurring (13.5%). followed by cancers of the lung (10.5%). colon (8.6%*). 

pancreass (7.3%) and stomach (5.9%). The different types of cancers as a percentage of 

alll  diagnosed cancers are presented in Table 2. 

Numberr  needed to screen to detect one extra case of cancer 

Too detect one extra case of prostate cancer than the expected number. 143 male 

patientss with VTE are needed to be screened (Table 3). One extra ovarian cancer may 

bee detected by screening 288 female patients presenting with VTE. Other types of 

cancerss where low number of patients arc needed to screen to detect one extra case 

includee lung cancer (365 patients), colon cancer (459 patients) and pancreatic cancer 

(4600 patients). 
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TableTable 3. The observed first-year incidence of diagnoses cancer in patients with I 'TE in 

bothboth studies (N = 88651) as compared to standard population rates, and the number 

(<>t(<>t  patients) needed to sereen to deteet one extra ease of cancer in patients with YTE. 

Primar yy site Observed Expected incidence Number needed to screen 
incidencee in VTE in standard to detect one extra cancer: 

populationn population N /(observed - expected) 

Prostate e 

Ovary y 

Lung g 

Colon n 

Pancreas s 

Stomach h 

Liver r 

Breast t 

Uterus s 

Brain n 

Kidney y 

Leukaemia a 

NHH Lymphoma 

Bladder r 

Rectum m 

Oesophagus s 

**  If male/female 

413 3 

171 1 

321 1 

264 4 

224 4 

180 0 

154 4 

123 3 

62 2 

11 13 

116 6 

75 5 

69 9 

86 6 

81 1 

19 9 

102.3 3 

17.1 1 

77.8 8 

70.7 7 

31.3 3 

48.8 8 

24.4 4 

75.4 4 

16.5 5 

17.3 3 

26.9 9 

18.4 4 

IX X 

43.5 5 

51.1 1 

8.5 5 

ratioo was 1 1 in the study population 88651 patients (N) 

143* * 

288* * 

365 5 

459 9 

460 0 

676 6 

684 4 

933 1 * 

974* * 

926 6 

995 5 

1566 6 

1738 8 

2086 6 

2965 5 

8443 3 

DISCUSSION N 

Thee two large cohort studies demonstrated a 2-4 fold increase in risk of diagnosing 

cancerr in the first year following a thromboembolic event, an association that was 

suggestedd previously by smaller, hospital-based studies.'' Nevertheless, a search for 

malignancyy in patients with VTE who have no other complaints is still a matter ot 
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debate,, because it is unknown whether such a search is effective and whether an earlv 

detectionn of an underlying cancer indeed improves prognosis. 

Inn the present analysis, the first-year incidence of specific types of malignancies in 

patientss presenting with YTF. was determined by pooling data from the two cohort 

studies.. Subsequently, we calculated the number of patients with VTE needed to 

screenn to detect one extra case of cancer. 

Thee incidence of cancer in the first year after VTE was higher in the Swedish study 

thann in the Danish study (SIR of 4.4 and 2.2. respectively). This difference may be 

relatedd to differences in observation years (1965-1983 versus 1977-1992. 

respectively),, differences in inclusion criteria used between the respective studies and 

alsoo to the differences in the diagnosis criteria of VTE. 

Ourr analysis revealed that the incidence of diagnoses of o\arian malignancies is 10 

timess higher in patients with VTE as compared to the standard population rates. Other 

malignanciess with high relative incidences were cancers of the pancreas (7.2), brain 

(6.5).. liver (6.3). kidney (4.3). lung (4.1). leukaemia (4.1) and prostate (4.0). When we 

examinedd the absolute frequency of the diagnoses of specific types of cancer, this 

sequencee changed. Of all 3069 diagnoses made in the first-year of thrombosis, 13.5% 

weree prostate cancers (n=413). The other frequently diagnosed cancers were lung 

(10.5"..:: n=321). colon (8.6%; n-264). pancreatic (7.3%: n=224) and gastric cancer 

(5.9%;; n=180). Further calculations revealed that only 143 male patients presenting 

withh VTE need to be screened to detect one extra case of prostate cancer. The other 

malignanciess where one extra case can be detected with screening less than 500 

patientss with VTE are cancers of the ovary (n=288), lung (n=365j. colon (n=459) and 

pancreass (n=460). 

Howw should these findings be interpreted? For some internationally accepted screening 

programs,, the number of patients needed to screen to prevent one death has been 

calculated.'""  For example, in the widely applied breast cancer screening programs. 
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approximatelyy 1000 to 1500 healthy women between 50 and 70 years of age need to 

bee screened for 5 years to prevent one death due to breast cancer.1" The number 

neededd to screen to prevent one death is larger than the number needed to screen to 

detectt one extra case of cancer. If we assume that the prognosis of at least one out of 

thee three diagnosed patients can be significantly improved and if the figure of screening 

10000 to 1500 subjects are considered as a yardstick, our findings indicate that 

screeningg for prostate, ovary, lung, colon and pancreatic cancer in patients with VTE 

mayy potentially be effective. In contrast, our results indicate that screening for 

malignanciess such as bladder or esophageal cancer would be inefficient in this study 

population,, since far more than 2000 patients arc needed to be screened to detect one 

extraa case of malignancy. 

Itt should be realized that the effectiveness of a screening program does not solely rely 

onn the high incidence of the disease in a given population or, subsequently, on the 

smalll  number needed to screen to detect one extra case. The malignancies should be 

detectedd in an early stage, with simple, sensitive, and specific screening tests. Further, 

aa standard treatment should be available which can enable a favorable outcome with an 

acceptablee cost-effectiveness. 

Theree is suggestive evidence that screening of the normal population for prostate, lung, 

ovarian,, and colorectal cancer results in a favorable shift of cancer stage, whereas in 

contrast,, evidence for the effectiveness of screening for pancreatic cancer is lacking. 

L'' For the former type of cancers, the serum prostate-specific antigen (PSA) assay, 

rectall  examination, ultrasound of the abdomen. CA125 measurement, chest 

radiograph,, fecal occult blood test, followed by colonoscopy can be used as effective 

screeningg tools. Whether screening leads indeed to a better prognosis and consequently 

ann improved quality of life, is at present less clear, although recent evidence suggests 

thatt survival of colon cancer can indeed be improved by screening. 

Inn a hospital based study by Monreal and colleagues, 15 occult malignancies (9 -

prostate.. 2- colon. 1-gastric and 2- pancreatic cancers) were diagnosed after screening 

6788 patients with VTE. v Of these 15. seven patients with prostate cancer and two 
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patientss with colon cancer have been cured. For 4 other patients no curative treatment 

wass available. Although based on small numbers, this report also indicates that 

screeningg for specific types of cancers may be beneficial in patients with VTE. 

Inn conclusion, the findings of the present study indicate that screening for specific 

typess of cancer, including prostate, lung, ovarian and colon may be beneficial in 

patientss presenting with idiopathic VTE. The small number of patients needed to be 

screenedd to detect one extra case of cancer and the presence of preliminary evidence 

thatt early detection of these cancers indeed results in a shift of cancer stage further 

supportss this conclusion. The true effect on survival of cancer screening in this 

populationn can only be evaluated by a randomized trial. However, the conduct of such 

aa trial would be a formidable task, since thousands of patients with VTE should be 

includedd to detect a significant cancer-related mortality difference between the 

screenedd and unscreened group. In the absence of such a trial, based on our analysis, it 

seemss justifiable to screen patients presenting with idiopathic VTE for prostate, 

ovarian,, lung and colon cancer, by means of PSA assay, rectal examination, ultrasound 

off  the abdomen and CA125 measurement, a chest radiograph, and a fecal occult blood 

testt followed by colonoscopy if indicated. 
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ABSTRACT T 

Inn this review, we analyzed data from randomized trials in which low molecular weight 

heparinn was compared with untractionated heparin, both to estimate the treatment 

effectt of low molecular weight heparin in the initial treatment of \enous 

thromboembolismm and to evaluate the effect of varied proportion of cancer patients 

(6°-'oo to 22"(i) on the incidence of outcome events (recurrence of venous 

thromboembolism,, bleeding and mortality) and on the estimated treatment effect. 

Loww molecular weight heparin has been extensively investigated in patients with deep 

veinn thrombosis, but few trials included patients with pulmonary embolism. The risk of 

recurrencee of venous thromboembolism (odds ratio [OR] 0.77: 95"<» confidence 

intervall  [CI] 0.56-1.04). major bleeding (OR 0.60; 95'V CI 0.38-0.95) and mortality 

(ORR 0.72; 95"o CI 0.55-0.96) were less with low molecular weight heparins compared 

too untractionated heparin. The proportion of cancer patients in these studies had a 

statisticallyy significant effect on the incidence of recurrent venous thromboembolism 

(p=0.03)) and mortality (p=0.002). but it had no influence on the estimated treatment 

effectss of low molecular weight heparins. Low molecular weight heparin is effective 

andd safe in the initial treatment of venous thromboembolism. 

<,-> <,-> 
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INTRODUCTION N 

Inn recent years, low molecular weight heparins ha\e become established as an 

effectivee and safe initial treatment of deep vein thrombosis. The main advantages of 

loww molecular weight heparin over the traditional hospital based, intravenous, adjusted 

dose,, unfraetionated heparin are the feasibility of home treatment with fixed dose, 

subcutaneouss injections [1.2] and less frequent treatment induced complications like 

thrombocytopeniaa [3] and major bleeding episodes [4]. 

Mostt randomized clinical trials that compared low molecular weight heparin with 

unfraetionatedd heparin in the initial treatment of venous thromboembolism excluded 

patientss with acute symptomatic pulmonary embolism. However, two recently 

publishedd studies claimed that low molecular weight heparin can be effectively and 

safelyy used also in the initial treatment of patients with acute pulmonary embolism 

[5,6]. . 

Duringg the 3-month follow-up period, an increased risk of recurrent venous 

thromboembolismm was observed in the patients with cancer in the largest of these 

studiess [5]. in which the proportion of patients with cancer was high. This finding is in 

agreementt with the observed increased risk for recurrence among cancer patients in a 

largee study that described the clinical course of deep vein thrombosis [7]. The 

proportionn of cancer patients included in the randomized clinical trials of 

unfraetionatedd heparin versus low molecular weight heparin in venous 

thromboembolismm varies considerably. Therefore, it is conceivable that part of the 

variationn in incidence of recurrence reported in these studies is due to the different 

proportionn of patients with cancer in these studies. Furthermore, the presence of 

cancerr could have influenced the relative treatment effect of low molecular weight 

heparinn versus unfraetionated heparin in venous thromboembolism. 

Inn this review, we analyzed data from randomized clinical trials that estimated the 

treatmentt effect of low molecular weight heparin compared with unfraetionated 
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heparinn in the initial treatment of venous thromboembolism, with regard to recurrent 

venouss thromboembolism, mortality and major bleeding complications. Furthermore, 

wee attempted to establish the effect of the proportion of patients with cancer in these 

studiess on the incidence of these outcome events and on the relative treatment effect. 

METHOD S S 

Identificatio nn of studies 

AA literature search was performed to identify publications (abstracts or original 

articles)) on randomized clinical trials comparing the efficacy and safety of low-

molecularr weight heparin with imfractionated heparin in the initial treatment of venous 

thromboembolism.. A computerized search of the \1HDLI\E. Current Contents and 

EMBASFF databases was done using the following key words and terms: deep vein 

(venous)) thrombosis, pulmonary embolism, low molecular weight heparin, 

unfractionatedd heparin, venous thromboembolic disease and thromboembolism. The 

referencee lists of the identified articles were then manually checked for any additional 

publications.. We also inquired through personal communications about any relevant 

studiess that are not yet published or pending publication. 

Identifiedd potential studies were evaluated by two investigators (Hettiarachchi and 

Prins)) using a structured evaluation form. The following details of the studies were 

assessed:: method of randomization, patient eligibility and diagnosis of index venous 

thromboembolismm (clinical or confirmed), study medication regimens, outcome events 

criteriaa and assessment procedures and availability of complete data in the publication. 

Publicationss were excluded if they were duplicate (including preliminary reports and 

abstracts)) or contained incomplete data. Studies were also excluded if they were not: 

trulyy randomized, if venous thromboembolism was not confirmed, if low molecular 

weightt heparin dose was adjusted or administered intravenously, if unfractionated 

heparinn dose was not adjusted or when outcome event assessment was incomplete or 

unclear.. Acceptable criteria for recurrent venous thromboembolism and major bleeding 

havee been published before [8]. 
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Dataa Analysis 

Meta-analysis:Meta-analysis: The three-month incidence of recurrence of venous thromboembolism 

andd mortality and the fourteen-day incidence of major bleeding complications were 

comparedd between the treatment groups. The odds ratios (OR) and the 95°<> 

confidencee intervals (CI) were calculated separately for each study and then pooled 

acrosss studies to estimate a common odds ratio and the 95uo confidence interval using 

thee Mantel-Haenszel method [9]. A similar analysis was performed limited to patients 

withh pulmonary embolism. 

Meta-regression:Meta-regression: To evaluate the effect of the proportion of patients with cancer on 

thee incidence of outcome events and on estimated treatment effect, linear regression 

wass used. For this purpose, the incidence of each outcome event was used as 

dependentt variable, and treatment choice (low molecular weight heparin or 

unfractionatedd heparin) and proportions of cancer patients in each treatment group 

weree used as independent variables. In addition, an interaction term between these two 

variabless was defined to investigate the effect of the proportion of patients with cancer 

inn each treatment group, on the relative efficacy of low molecular weight heparin 

versuss unfractionated heparin. These analyses were weighted by the variance in each 

treatmentt group in the studies. 

RESULTS S 

Identifiedd Randomized Clinical Trial s 

Twenty-sevenn publications on randomized clinical trials that compared low molecular 

weightt heparin with unfractionated heparin in the initial treatment of venous 

thromboembolismm were identified. Of these, fourteen were excluded because of the 

followingg reasons: abstracts were later published in full (n=2)[10,l 1], abstract with 

incompletee data (n= 1)[12]. one duplicate report (n=l)[13]. unfractionated heparin 

dosagee was not adjusted (n=3) [14-16], dose-finding study (n= 1)[ 1 7J. low molecular 

weightt heparin dosage was adjusted (n=2)[18.19]. intravenous administration of low 

55 5 



ChapterChapter 5 

molecularr weight heparin (n=2)[20.21]. incomplete evaluation of outcome events 

(n=2)[22.23].. The remaining 13 trials were included in the meta-analysis [1.2.4-6.24-

31].. Major details of study design and availability of outcomes are given in Table I. 

Thee initial treatment lasted for a period of 5 to 10 days and was followed by oral 

anticoagulantss for at least 3 months. 

Recurrentt  venous thromboembolism 

Thee three-month incidence of recurrent venous thromboembolism was available in ten 

randomizedd clinical trials, in which patients were followed-up prospectively after the 

completionn of initial treatment period [1,2,4-6.26-30]. A total of 4019 patients with 

symptomaticc and confirmed venous thromboembolism were randomly assigned to 

eitherr subcutaneous low molecular weight heparin (n=1998) or intravenous 

unfractionatedd heparin (n=2021). The pooled odds ratio (OR), across all studies, for 

thee incidence of recurrence of venous thromboembolism at three months was 0.77 

(95%% confidence interval [CI] 0.56 to 1.04) in favor of low molecular weight heparin 

(Tablee 2). 

Separatee details on recurrence of venous thromboembolism in patients who were 

diagnosedd with acute pulmonary embolism as presenting event were available only 

fromm two studies [5.6]. In these two studies, a total of 883 patients with confirmed 

symptomaticc pulmonary embolism were treated with either low molecular weight 

heparinn (n = 442) or unfractionated heparin (n=441). Thirteen patients in the low 

molecularr weight heparin group and 14 patients in the unfractionated heparin group 

developedd recurrence within three months. The common odds ratio was 0.91 (95% 

confidencee interval 0.42 to 1.97). 
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TableTable 2. Meta-analysis of three-month recurrent venous thromboembolism in patients 

treatedtreated with low-molecular weight heparin versus unfractionated heparin. 

Studyy (year) LMWH UFH Odds Ratio 

Hulll [4] 

Prandonii [26] 

Lopaciukk [27] 

Simonneauu [28] 

Lindmarkerr [30] 

Koopmann [ 1] 

Levinee [2] 

Columbuss [5] 

Simonneauu [6] 

Decoususs [29] 

A L L L 

1992 2 

1992 2 

1992 2 

1993 3 

1994 4 

1996 6 

1996 6 

1997 7 

1997 7 

1998 8 

6/213 3 

4/85 5 

0/74 4 

0/67 7 

2/101 1 

8/202 2 

13/247 7 

27/510 0 

5/304 4 

10/195 5 

75/1998 8 

15/219 9 

7/85 5 

3/72 2 

3/67 7 

0/103 3 

100 198 

17/253 3 

25/511 1 

6/308 8 

12/205 5 

98/2021 1 

0.39(0.15 5 

0.555 (0.15 

0.133 (0.01 

0.14(0.01 1 

5.200 (0.25 

0.788 (0.30 

0.77(0.37--

1.099 (0.62 -

0.84(0.25--

0.87(0.37--

0.77(0.56--

1.04) ) 

-- 1.95) 

2.63) ) 

-2.70) ) 

109) ) 

2.01) ) 

1.62) ) 

1.90) ) 

2.79) ) 

-13.2) ) 

1.04) ) 

Majorr  bleeding eomplieations durin g heparin therapy 

Alll  thirteen eligible trials reported the incidence of bleeding complications during the 

initiall  treatment period [1,2,4-6.24-31]. Thirty patients of 2236 (1.3%) patients treated 

withh low molecular weight heparin developed major bleeding compared to 50 of 2270 

(2.2%)) patients who received unfractionated heparin (table3). The pooled odds ratio 

wass 0.60 (95% CI: 0.38 to 0.95; p value=0.03). This is a clinically relevant and 

statisticallyy significant 40% reduction of major bleeding incidence in favor of low 

molecularr weight heparin. 
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TableTable 3. Meta-analysis of major bleeding complications during initial treatment in 

patientspatients treated with low-molecular weight heparin (LMWH) versus unfractionated 

heparinheparin (UFH). 

Studyy (year) LMW H UFH Odds Ratio 

0.144 (0.01 -2.79) 

0.466 (0.08 - 2.60) 

0.09(0.011 -0.70) 

0.33(0.03-3.19) ) 

0.32(0.011 -7.98) 

1.00 0 

1.02 2 

0.49(0.04-5.42) ) 

1.722 (0.41 - 7.28) 

0.22(0.011 -4.59) 

1.26(0.49-3.21) ) 

0.60(0.14-2.55) ) 

0.92(0.33-2.58) ) 

0.60(0.388 -0.95) 

Three-monthh mortalit y 

Ninee studies with prospective follow-up after the initial treatment period reported the 

incidencee of three-month mortalin [1.2.4-6.26-29]. A total of 216 patients of 3815 

(5.7%)) patients who received either unfractionated heparin or low molecular weight 

heparinn died within 3 months of randomization. Analysis of the pooled data showed a 

Faivree [24] 

Durouxx [25] 

Hulll  [4] 

Prandonii  [26] 

Lopaciukk [27] 

Simonneauu [28] 

Lindmarkerr [30] 

Koopmann [ 1 ] 

Levincc [2] 

Fiessingerr [31] 

Columbuss [5] 

Simonneauu [6] 

Decoususs [29] 

ALL L 

1988 8 

1991 1 

1992 2 

1992 2 

1992 2 

1993 3 

1994 4 

1996 6 

1996 6 

1996 6 

1997 7 

1997 7 

1998 8 

0/33 3 

2/85 5 

1/213 3 

1/85 5 

0/74 4 

0/67 7 

0/101 1 

1/202 2 

5/247 7 

0/120 0 

100 510 

3/304 4 

7/195 5 

30/2236 6 

3/35 5 

4/81 1 

11/219 9 

3/85 5 

1/72 2 

0/67 7 

0/103 3 

2/198 8 

3/253 3 

2/133 3 

88 511 

5/308 8 

88 205 

50/2270 0 
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statisticallyy significant reduction in mortality in favor of low molecular weight heparin 

(ORR 0.72: 95% CI 0.55 to 0.96). At three months 91 of the 1897 (4.8%) patients 

treatedd with low molecular weight heparin had died in comparison to 125 of the 1918 

(6.5%)) patients who received unfraetionated heparin (Table 4). 

TableTable 4. Meta-analysis of three-month mortality in patients with venous 

thromboembolismthromboembolism treated with low-molecular weight heparin versus unfraetionated 

heparin. heparin. 

Studyy (year) LMVVH LI U Odds Ratio 

Hulll  [4] 

Prandonii  [26] 

Lopaciukk [27] 

Simonneauu [28] 

Koopmann [1] 

Levinee [2] 

Columbuss [5] 

Simonneauu [6] 

Decoususs [29] 

ALL L 

1992 2 

11 992 

1992 2 

1993 3 

1996 6 

1996 6 

1997 7 

1997 7 

11 998 

10/213 3 

5/85 5 

0/74 4 

3/67 7 

4/202 2 

11/247 7 

36/510 0 

12/304 4 

100 195 

91/1897 7 

21/219 9 

9/85 5 

1/72 2 

2/67 7 

77 198 

17/253 3 

399 5 1 1 

14/308 8 

155 205 

1255 1918 

0.46(0.21 1 

0.533 (0.17 

0.32(0.01 1 

1.52(0.25 5 

0.555 (0.16 

0.655 (0.30 

0.922 (0.57 

0.866 (0.25 

0.68(0.30 0 

0.72(0.55 5 

1.01) ) 

-- 1.65) 

7.98) ) 

) ) 

1.91) ) 

1.41) ) 

1.47) ) 

1.90) ) 

1.56) ) 

0.96) ) 

Thee influence of'  malignancy 

Thee proportion of patients with cancer included in these studies varied between 6% to 

23%% (Table 5). The proportion of patients with cancer in the treatment arms of these 

studiess had a statistically significant effect on the incidences of recurrence of venous 

thromboembolismm and three-month mortality. With a 10% increase in the proportion of 
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patientss with cancer an increase of 1.7% (95°/» confidence interval 0.1% to 3.2%) of 

thee incidence of recurrent venous thromboembolic events was observed. A similar 

increasee in the proportion of cancer patients increased the incidence of three-month 

mortalityy by 2.6% (95% confidence interval 1.1% to 4.1%). The incidence of major 

bleedingg was also increased by 0.7% even though it was not statistically significant 

(95%% confidence interval -0.3% to 1.6"ó) 

Inn contrast, the proportion of patients with cancer in a study had no statistically 

significantt effect on the estimated treatment effects of low molecular weight heparin. 

Both,, the type of the treatment (p >0.2) and the interaction term between treatment 

typee and proportion of cancer patients (p > 0.2) had no statistically significant 

relationshipp with the incidence of all three outcome events. 

TableTable 5. The influence of proportion of patients with cancer on the incidence of 

outcomeoutcome events. 

Study y 

Lopaciukk [27] 

Simonneauu [28] 

Lindmarkerr [30] 

Simonneauu [6] 

Durouxx [25] 

Fiessingerr [31] 

Decoususs [29] 

Koopmann [1] 

Prandonii  [26] 

Levv me [2] 

Hulll  [4] 

Columbuss [5] 

Patientss with 
cancerr / all 

9/149 9 

9/134 4 

16/207 7 

600 612 

18/166 6 

29/253 3 

56/400 0 

70/400 0 

33/170 0 

1033 500 

95/432 2 

2322 1021 

**  Only six-month mortality 

Proportionn of 
cancerr patients 

% % 

6.0 0 

6.7 7 

7.8 8 

9.8 8 

10.8 8 

11.5 5 

14.0 0 

17.5 5 

19.4 4 

20.6 6 

22.0 0 

222 7 

reported d 

Incidencee 3-
month h 

recurrencee VTE 
% % 

2.0 0 

2.2 2 

0.9 9 

1.8 8 

--

--

5.5 5 

4.5 5 

6.5 5 

6.0 0 

4.8 8 

5.1 1 

Incidence e 
3-month h 
mortality y 

% % 

0.7 7 

3.7 7 

* * 

4.2 2 

--

--

6.3 3 

2.8 8 

8.2 2 

5.6 6 

7.2 2 

~~ i 

Incidence e 
14-dayy major 
bleedingg % 

0.7 7 

0 0 

0 0 

1.3 3 

3.6 6 

0.8 8 

3.8 8 

o.x x 

2.4 4 

1.6 6 

2.x x 

1.8 8 
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DISCISSION N 

Thee results of this meta-analysis, which included more than 4000 patients with 

continuedd venous thromboembolism, indicate that the incidence of recurrence of 

venouss thromboembolism is reduced by 23"o (95°o confidence interval 44% to 0%) in 

patientss treated with low molecular weight heparin compared to those who were 

treatedd with unfractionated heparin. The incidence of major bleeding episodes was also 

40"oo less in favor of low molecular weight heparin (95% confidence interval 62% to 

5%)) and it was statistically significant too. The same was true for the incidence of 

three-monthh mortality (2<X% less in favor of low molecular weight heparin with 95% 

confidencee intervals of 45% and 4%). The incidence of recurrent venous 

thromboembolismm and three-month mortality was significantly higher in patients with 

venouss thromboembolism and cancer compared to patients without cancer. In contrast, 

thee proportion of cancer patients included in randomized clinical trials had no 

statisticallyy significant influence on the estimated treatment effect of low molecular 

weightt heparin in comparison to unfractionated heparin, indicating that the effect of 

loww molecular weight heparin is comparable in patients with and without cancer. 

Thee three most recent randomized trials [5.6.29] contributed more than half (2033 of 

4019)) of the patients to this meta-analysis. Treatment effect of low molecular weight 

heparinn estimated in these three studies influences the pooled results across the nine 

(mortality),, ten (recurrent venous thromboembolism) and thirteen (major 

hemorrhages)) studies. The essentially neutral results in these three large studies dilute 

thee positive results of the previous studies. Still, low molecular weight heparins are at 

leastt equally effective as unfractionated heparin in the initial treatment o\' venous 

thromboembolismm and significantly (statistically and clinically) safer with regard to 

bleedingg complications and three-month mortality. 

Itt is not yet possible to arrive at definitive conclusion for patients with pulmonary 

embolism,, separately, since such data is available only in two studies [5.6] (883 

patients).. Most of the previous studies except the two by Hull and colleagues [4] and 
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Faivree and colleagues [10] have excluded such patients. The use of low molecular 

weightt heparins in patient with pulmonary embolism could be defended based on 

pathophysiologicall  similarity and other relationships between the two entities deep-

veinn thrombosis and pulmonary embolism [32. 33]. However, in the recent review by 

Douketiss and colleagues, it was reported that the recurrence rate of pulmonary 

embolismm and the incidence of fatal pulmonary embolism were significantly higher in 

patientss who had pulmonary embolism than patients with deep-vein thrombosis [34]. 

Thee identification of a relationship (expected) between the proportion of patients with 

cancerr in a trial and an increased incidence of recurrent venous thromboembolism, 

bleedingg and mortality should have an influence on future trials. In clinical trials where 

patientss with venous thromboembolism are included, stratification for cancer during 

randomizationn and analysis, will allow more accurate estimates of treatment effect. 

Further,, the finding that a 10% increase in the proportion of patients with cancer 

increasess the incidence of recurrent venous thromboembolism by 1.7% is equivalent to 

ann increased incidence of recurrent thromboembolism of 17% in patients with cancer. 

AA preventive strategy to reduce the incidence of recurrent venous thromboembolism in 

patientss with cancer seems warranted. 

Inn summary, the results of trials involving more then 4000 patients with venous 

thromboembolismm justify the use of fixed dose subcutaneous low molecular weight 

heparinss in the initial treatment of venous thromboembolism. However, caution should 

bee taken in patients with pulmonary embolism, since it is not possible to make a 

definitee conclusion with the available data in this patient group. 
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Doo Heparins Do More than Just Treat Thrombosis? 

Thee Influence of heparins on cancer  spread 
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Markk Levine, Martin H. Prins, Harry R. Büller 
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INTRODUCTION ' ' 

Thee influence of unfractionated heparin (L'FH) and other anticoagulants on the spread of 

cancerr has been reported since early 1960s.' However, clinical studies investigating heparins 

inn cancer patients have not produced consistent results." Intravenous, adjusted dose UFH for 

fivefive to ten days has been the standard initial treatment for venous thrombosis. More recently, 

subcutaneouss fixed dose low-molecular-weight heparins (LMWHs), which are fractions of 

thee parent compound, have been shown to be safe and effective alternative to UFH in the 

initiall  treatment for venous thrombosis. ' 

Inn one of our randomized clinical trials comparing LMWH and UFH in the initial treatment 

off  deep-vein thrombosis (DVT), we observed an unexpected difference in six-month mortality 

amongg cancer patients in favor of LMWH which could not be attributed to a difference in the 

incidencee of thrombotic or bleeding complications.'' A similar observation in favor of LMWH 

wass reported in a subsequent study and in a meta-analysis of trials. sThe number of cancer 

patientss included in these studies was small and adjustment of the observed effect for the 

baselinee characteristics of the cancer patients was not possible. However, these findings 

suggestt an inhibitory effect of LMWH on tumor growth or metastasis, which is less apparent 

orr absent for UFH. resulting in a beneficial effect on survival of cancer patients. This 

hypothesiss is supported by the observations in experimental studies that LMWH and low-

molecular-weightt heparan sulphate, in comparison to UFH. effectively suppressed 

angiogenesis.. a process necessary for tumor growth and metastasis.'"' On the other hand, 

animall  studies which investigated the effect of chemically modified heparins on the spread of 

cancerr did not detect a superior antitumor effect of LMWH compared to UFH; both were 

foundd to inhibit metastasis.11 '"" To-date. the effect of LMWH on cancer survival in humans 

hass not been investigated as a primary objective. If a consistent and beneficial effect of 

LMWHH on mortality is indeed present, such a study would be warranted. 
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Wee performed a meta-analysis of all available randomized clinical trials where LMVVH was 

comparedd with L'FH in the treatment of VTE to estimate the crude treatment effect of 

LMWHH on mortality in cancer patients compared to UFH. Subsequently, we adjusted this 

treatmentt effect for age. gender and primary site of the malignancy by re-analyzing data from 

threee of those recent trials. ^ This effect was further adjusted for other prognostic factors 

(e.g.:: cancer histology, tumor stage, presence of metastases, duration of cancer, concomitant 

usee of cancer treatment) by analyzing individual patient data from the largest randomized 

trial/ / 

META-ANALYSI S S 

Wee calculated and compared the mortality rates in cancer patients who were treated with 

subcutaneouss fixed dose LVIWH versus intravenous adjusted dose L'FH for 5-10 days as 

initiall  treatment of VTE in randomized clinical trials. The criteria for inclusion in the analysis 

weree as follows: 1) published clinical studies where unselectcd patients with continued VTE 

weree randomized to standard therapeutic doses of LMWH or LFH; 2) follow-up of all 

patientss for at least three months was required; and 3) details on mortality rates of cancer 

patientss randomized to the two treatments provided. Study reports were identified by 

performingg a computer-assisted search in Medline, Embase and Current Contents databases 

(searchh terms and key words: LMWH. heparin, deep-vein thrombosis, venous thrombosis, 

pulmonaryy embolism, thromboembolic disease, thrombophlebitis) and a manual search using 

thee reference lists of identified articles. Potentially eligible studies were evaluated 

independentlyy by two investigators (RJKH and MHP). Evaluation was performed using a 

standardd structured form with emphasis on: patient inclusion exclusion criteria, method of 

randomization,, number of cancer patients randomized to the two treatment regimes, dose, 

routee and duration of heparin therapy, completeness of follow-up and availability of 3-month 

mortalityy data for cancer patients. Studies were excluded if they were not truly randomized: 

weree duplicate reports; were based upon inadequate or incomplete follow-up or if the 
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mortalityy rate in cancer patients during follow-up (minimum 3 months) was not reported. 

Mortalityy rates for cancer patients in the two treatment groups were extracted from selected 

originall  articles. Odds ratios for patients treated with LMWH versus L'FH were calculated 

separatelyy for each study and then pooled across studies using the Mantel-Haenszel method.'' 

Thee program was configured to add 0.5 to all numbers as a correction to deal with 0 events 

inn some studies. 

RESULTS S 

Overall.. 22 randomized studies that fulfilled our inclusion criteria were identified, where 

LMWHH was compared with UFH for the initial treatment of VTH.'~(' 6 v' Twelve studies were 

excludedd for the follow ing reasons: inadequate or incomplete follow-up or 3-month mortality 

figuress for cancer patients were not available"1 ,n; duplicate report''; or study was primarily 

aa dose-finding study'. The recently published study by Decousus and colleagues was also 

excludedd because of its factorial study design and absence of cancer patient specific data in 

thee main article." 

Ninee treatment trials where patients with symptomatic acute VTE were randomized to 

therapeuticc doses of UFH or LMWH treatment qualified for the analysis.'"" "' ~J) Of the 3581 

patientss with VTH in these nine studies, 629 (17.6%) were cancer patients. They received 

eitherr subcutaneous LMWH (n=306) or intravenous L'FH (n=323) for a period of five to ten 

dayss followed by oral anticoagulants for at least three months. Of the 629 cancer patients, 117 

(LMWH=46,, UFH=71) died within the first three-month of follow-up. The pooled odds ratio 

(OR)) for the three-month mortality in cancer patients was 0.61 (95% confidence interval 

[CI]]  0.40 to 0.93) in favor of LMWH (Table 1). 

72 2 



HeparinsHeparins and Cancer Spread 

w w 
-s s 
2 2 

&0 0 
C C 

ts s 
^ ^ 2 2 
o o 
u u 
Ö Ö 

<u u 
u u 
s s 5! ! 
U U 

—. . 
-s: : 

x x 
i2 i2 
=: : <\> > 
a a 
=4. . 

K K 
t? ? 

,* * H H 
-1 1 
< < H H 

O O 

X X 
H H 
/ / O O 
S S 
H H 

X X 
H H 

T3 3 

5 5 

£ £ 

'Il l 
5''  5 

S S 

= = 

LT,, (N — 

zrr t~- CC CN 

*-tt — 

—— cs 

CMM O 

OO U*l 

o c c 

. . 
m m 

— — o o 
C C 

* t t 

~ ~ 
o o 

r--

m m 

--

CN N 

— — r^. . 
O O 

r s j j 

~ ~ 
- t t 

00 0 

-̂  ^ 

r---
rA A 
— — o o 
0 0 0 

~ ~ 

r~--

'-, '-, 

t~-t~-

£ £ 

— — — — c: : 
s„ s„ 

-. -. 

m m 

— — 

CO O 

^ ^ 

CN N 

. . 

_: : 

( N N 

t t 

co o 

CO O 

--

CN N 

„ „ 
C; ; 

O O 

~-~-
rn rn 

~\ ~\ 
— — 

CO O 

--

o o 
CN N 

^1--
c c 
— — 
,C C 

"-. "-. 

CO O 

n n 

m m 

--

CO O 

CN N 

— — ^ f f 

O O 

QN N 

^ ^ 

o o 

oc c 
r-» » 

o o 

00 0 

--

1^--

*fr r 

— — , , 

o o 

^ f f 

- 1 --

3" " 

r ^^ I — 

=-- -J on ^ 

73 3 



ChapterChapter 6 

TREATMEN TT EFFECT ADJUSTED FOR AGE, GENDER AND PRIMAR Y 

SITEE OF CANCER 

Duringg the second phase of the present analysis, the crude treatment effect of LMWH on 

mortalityy of cancer patients was re-calculated for a sub group of studies and was adjusted 

forr age. gender and primary site of the malignancy by analyzing individual patient data 

usingg logistic regression method.14 This analysis was limited to cancer patients included 

inn the three largest trials of the qualified studies due to the unavailability of individual 

patientt data from all tr ials." These data were collected at the beginning of these studies 

whichh were designed to investigate the efficacy and safety of LMWH in the initial 

treatmentt of VTE. Patients with confirmed VTE were randomized in these studies from 

hospitalss in Europe, Canada. Australia and New Zealand. Primary site of the malignancy 

wass classified into seven categories based on the anatomical location of the primary tumor 

(gastro-intestinal,, genito-urinary, breast, hematological, central nervous system, 

respiratory,, and other). Gastro-intestinal tract and male sex were used as reference 

categories.. Further adjustment was not possible at this stage since other prognostic details 

weree not available for all three studies. 

Amongg 1,921 patients with VTE randomized in these three studies, 405 (21%) were 

knownn to have cancer at presentation with thrombosis; 200 of them were treated with 

LMWHH while 205 received UFH. Thirty-four (17%) cancer patients from the LMWH 

groupp and 44 (21.5%)) in the UFH group died within three months of randomization. The 

crudee odds ratio was 0.75 (95%> CI: 0.46 to 1.23) in favor of LMWH. Three-month 

mortalityy in these patients stratified for primary site of cancer is presented in Table 2. 

Whenn this treatment effect was adjusted for age and gender, the odds ratio remained 

unchanged.. With further adjustment for the primary site of cancer, the odds ratio was 0.62 

(95%% CI; 0.36 to 1.08) in favor of LMWH. 
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TableTable 2. Three-month mortality of 405 cancel' patients included in three recent trials, 

treatedtreated with low-molecular weight heparin (LMWH) or unfractionated heparin 

(UFH),(UFH), stratified for the primary site of malignancy 

Primar yy site of 
malignancy y 

Gastrointestinall  tract 

Genito-urinaryy tract 

Breast t 

Hematological l 

Centrall  Nervous System 

Respiratory y 

Other r 

LMW H H 
n/N N 

99 39 

6/54 4 

1/25 5 

1/18 8 

4/26 6 

10/21 1 

2/17 7 

33/200 0 

UFH H 
n/N N 

155 41 

7/64 4 

2/32 2 

4/22 2 

6/11 1 

10/21 1 

1/14 4 

45/205 5 

Oddss Ratio (95% CI) 
LMW HH vs. UFH 

0.52(0.17-- 1.53) 

1.02(0.28-3.68) ) 

0.63(0.02-9.67) ) 

0.26(0.011 -3.03) 

0.15(0.02-0.94) ) 

1.00(0.25-4.00) ) 

1.73(0.10-54.87) ) 

0.755 (0.46-1.23) 

nn = Number of deaths; N = Number of patients; CI = Confidence Interval 

TREATMEN TT EFFECT ADJUSTED FOR TUMO R CHARACTERISTIC S 

AA third analysis was performed by analyzing individual data from cancer patients included 

inn the largest trial/ Again the crude treatment effect was re-calculated and adjusted for all 

prognosticc factors. The following details were collected retrospectively for the cancer 

patientss included in the study: tumor stage closest to the randomization, histology, 

presencee and location of distant metastases, cancer treatment and known duration of 

malignancy.. The mortality difference in cancer patients was adjusted, by logistic regression 

analysis,, for age. gender, primary cancer site and for tumor characteristics. 

TNMM classification, closest to the randomization date, was used to assess tumor stage. 
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Locall  extension of the primary tumor (T) was classified into three categories [category 

11 and the reference group: carcinoma in situ (Tis) and no evidence of primary tumor (T,,). 

categoryy 2: T: to T4 and category 3: T\ (requirements for grading unknown)]. Lymphatic 

involvementt ( \ ) was also classitled into three categories [no evidence of lymphatic 

involvementt (Ni,) formed the reference group. \'i to N; in the second group and N\ 

(requirementss for grading unknown) in the third category]. No evidence of distant 

metastasess formed the reference category while sites of metastases were categorized as 

pulmonary',, bones, hepatic, brain, lymphatic and other. 

Durationn of malignancy was defined as the period between diagnosis of malignancy and 

thee date of randomization (duration less than one year. 1-2 years and more than two 

years).. Use of active cancer treatment within the previous year was entered as a binary 

variable. . 

Inn the study, 1,021 patients with VTE were randomly allocated to receive LMWH or 

UFH// Data could be retrieved for 198 of the 232 cancer patients included in the study. 

Itt was not possible to retrieve these data for the remaining 34 patients (LMWH-16 

patients;; UFH-18 patients); of these 34. one patient from the LMWH group and two from 

thee UFH group died during the three-month follow-up period. 

Off  the 198 patients for whom details about the baseline tumor characteristics were 

available.. 103 were treated with LMWH and 95 with UFH. The baseline characteristics 

off  the two groups are presented in Table 3. 

Nineteenn patients (1 8.4%) in the LMWH group and 25 (26.3%) in the UFH group died 

withinn the first three months of the study. The crude odds ratio was 0.63 (95% CI 0.32 

too 1.24) in favor of LMWH. which is consistent with the crude odds ratio estimated in the 

firstt analyses of the present investigation for all 629 patients (0.61) and for the 405 

patientss (0.75) from the three studies. 
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TableTable 3. Baseline characteristics of 198 cancer patients with venous 
thromboembolismthromboembolism randomized to low-molecular weight (LMWH) heparin or 
unfractionatedunfractionated heparin (UFH) treatment in the Columbus study 

meann age - years 

genderr -males n (%) 

histology-- adenocarcinomas 

tumorr stage (T) 

Tiss or To 

Tii  to T4 

Txx or not applicable 

regionall  lymph nodes (N) 

N«, , 

N,, toN3 

Nxx or not applicable 

nn (%) 

distantt metastases present (M|) 

sitee of distant metastases: 

pulmonary y 

bones s 

hepatic c 

brain n 

lymphatic c 

other r 

knownn with cancer at randomization 

lesss than 1 year 

11 - 2 years 

2 - 100 years 

activee cancer treatment ( < year) ) 

LMW HH (n=103) 

66.2 2 

511 (49%) 

388 (37%) 

88 (8%) 

466 (45%) 

499 (47%) 

32(31%) ) 

300 (29%) 

411 (40%) 

39(38%) ) 

99 (9%) 

14(14%) ) 

12(12%) ) 

77 (7%) 

55 (5%) 

10(10%) ) 

56(54%) ) 

20(19%) ) 

20(19%) ) 

711 (69%) 

UFHH (n=95) 

67.5 5 

411 (43%) 

322 (34%) 

12(13%) ) 

477 (49%) 

366 (38%) 

333 (35%) 

288 (29%) 

344 (36%) 

366 (38%) 

111 (12%) 

12(13%) ) 

10(11%) ) 

55 (5%) 

66 (6%) 

12(13%) ) 

400 (42%) 

15(16%) ) 

277 (28%) 

61(64%) ) 

Tiss = carcinoma in situ, T0 = no evidence of primary tumor 

T,, to T4= evidence for increased size and (or local extension) of primary tumor 

Txx = minimum requirements to determine the tumor extension are unknown 

Noo = no evidence of affected lymph nodes 

Nii  to N3 = evidence for increased affection of lymph nodes 

NNN = minimum requirements to determine the lymph nodes affection are unknown 
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Thee odds ratio did not change when adjusted by logistic regression analysis for age. 

genderr and primary site of the malignancy. Further adjustment for cancer histology, tumor 

stage,, sites of metastases, duration of cancer and use of cancer treatment resulted in an 

oddss ratio of 0.39 (95% CI 0.15 - 1.02). 

DISCISSION N 

Thee results of this meta-analysis of nine randomized trials demonstrate a clinically 

importantt and statistically significant crude difference (approximately 40%) in the three-

monthh mortality in cancer patients in favor of LMWH, relative to UFH. when given as the 

initiall  treatment for VTE. When this crude effect was recalculated, in separate modified 

analyses,, by analyzing data from sub groups of these studies the results were consistent 

withh the results of the meta-analysis. 

Whenn this crude effect was adjusted for important prognostic factors by analyzing 

individuall  patient data from the largest trial, the mortality difference became even more 

evidentt (OR 0.39, 95% CI; 0.15-1.02), although it did not reach statistical significance 

becausee of fewer patients included in the analysis. 

Inn comparison to the previous meta-analysis by Siragusa and colleagues,'s in which they 

analyzedd data from 155 cancer patients with VTE to estimate the crude treatment effect 

off  LMWH we analyzed data from 629 cancer patients in this study. In addition, for the 

firstt time, we could adjust the crude treatment effect of LMWH for other potential 

prognosticc factors like age. gender and tumor characteristics. 

Adjustmentt for prognostic factors was necessary to overcome the potential imbalance of 

clinicall  characteristics between the two treatment groups at baseline since randomization 

inn these studies was applied without stratification for the presence of cancer. Modified 

analysess had to be performed to estimate the adjusted treatment effect because individual 

patientt data were not available from all qualified studies for the meta-analysis. Age, gender 

andd primary site- adjusted mortality difference could be estimated for 405 cancer patients 
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includedd in three recent trials. Further adjustment for other prognostic factors was possible 

onlyy for the 198 cancer patients included in the largest randomized trial. Although an 

adjustedd mortality difference could be calculated only for cancer patients included in 

recentt trials, the crude odds ratios observed in these subgroups (OR 0.75 and 0.63) were 

similarr to that observed for all 926 cancer patients (OR 0.61) in the meta-analysis. These 

considerationss support the conclusion that the observed difference in mortality is, indeed, 

ann effect of the treatment. 

Althoughh these findings are interesting, it is important to note that none of these studies 

weree primarily designed to investigate the cancer mortality. Since this estimate of 

mortalityy reduction with LMWH was relative to UFH treatment, a higher incidence of 

fatall  bleeding and fatal pulmonary embolic (PE) complications in the UFH group could 

bee a possible explanation for the observed difference in the mortality. The incidence of 

fatall  bleedings and PE among all the patients with VTE (n=3581) was known in all 9 

studies,, even though this incidence for the sub group of cancer patients was not available. 

Off  the total 1787 patients treated with LMWH, 4 had fatal bleedings compared to 6 in the 

UFHH group (n=1794) while 16 in the LMWH group and 17 in the UFH died of PE. 

Thesee low and comparative incidences in 3581 VTE patients ruled out fatal bleedings and 

PEE as possible explanations for the significant three-month mortality difference (46 vs. 71) 

amongg 626 cancer patients in the two treatment groups (LMWH=306, UFH=323). On the 

otherr hand, a mortality difference due to increased mortality in patients treated with UFH 

iss unlikely since such an adverse effect of UFH has not been observed or reported. 

Thee reduction of mortality associated with LMWH treatment should be interpreted with 

cautionn since treatment lasted only for five to ten days and the follow-up was limited to 

threee months. 

Itt was not possible to estimate the long-term effect of LMWH treatment on cancer 

mortalityy since all these studies except two had only three-month prospective follow-up. 

Encouragingly,, the six-month cancer mortality in these two studies was again in favor of 

LMWH. 66 Nine cancer patients in the LMWH group (n=49) and 16 in the UFH group 
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(n=54)) have died in these two studies during the first six-month of follow up (odds ratio: 

0.55;; 95% CI 0.22-1.37). In future studies it is important to investigate the long-term 

effectt of LMWH on mortality of cancer patients. 

Inn addition, it is important to note that the types and the doses of the LMWH used in the 

variouss studies differed (table 1). This could have introduced some heterogeneity, 

althoughh it is unlikely because of the comparability of pharmacokinetics and due to the 

factt all doses were within the therapeutic range. In terms of biology, it is difficult to 

explainn how one week of LMWH can influence the natural history of cancer. The 

pathophysiologicall  mechanism underlying the apparent difference in anticancer effect 

betweenn LMWH and UFH has not been established. In animal studies both LMWH and 

UFHH were found to inhibit experimentally induced metastasis.''10 However, it is possible 

thatt LMWH (as compared to UFH) more effectively inhibits metastasis by suppression of 

angiogenesis,, a process necessary for cancer growth.9 It is also unclear whether the results 

cann be generalized to all patients with cancer since our results pertain to patients with 

cancerr complicated by VTE. 

Thee results of this meta-analysis even though with some limitations during the adjustment 

off  crude effect for other prognostic factors, indicate a potential beneficial effect of LMWH 

onn survival of cancer patients with VTE. It is still premature to make any treatment 

decisionss based on these results. 

Inn summary, the initial observation of a survival benefit of cancer patients treated for VTE 

withh LMWH is corroborated by the analysis of data from eight subsequent trials and after 

adjustmentt for other prognostic factors by analyzing individual patient data from some of 

thesee trials. The confirmatory findings in this meta-analysis should initiate further 

appropriately-- designed prospective studies to investigate the potential beneficial effect 

off  LMWH on mortality of cancer patients. 
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SUMMAR Y Y 

Clinicall  and experimental studies have suggested that unfraetionated heparin (UFH) 

effectss malignancy progression. We reviewed all published clinical reports concerning 

thee effects of LFH. as compared to no treatment on survival of cancer patients. Studies 

weree classified on methodological strength and subdivided as to whether therapeutic or 

prophylacticc dosages of UFH were used. Mortality rates after 3 years were extracted 

orr calculated. One randomized study that evaluated the use of LFH in therapeutic 

dosagess in patients with small cell lung carcinoma reported on an improved survival 

(oddss ratio (OR) 0.64; 95% confidence interval (CI): 0.25 to 1.62). A detrimental 

effectt was observed in 2 randomized studies which investigated the effects of 

intraportall  LFH treatment in a prophylactic dose after surgery for gastrointestinal 

cancerr (OR 1.66: 95",, CI: 1.02 to 2.71). In contrast, level 2 studies in which either 

therapeuticc or prophylactic dosages of UFH on mortality of patients with 

gastrointestinall  cancer were evaluated, showed OR of 0.58 (95% CI: 0.1 1-3.13) and 

0.655 (95% CI 0.51 to 0.84), respectively. We conclude that there is no convincing 

evidencee of either positively or negatively effects of UFH on survival of patients with 

malignancy. . 

Keyy words 

Unfraetionatedd heparin, cancer, survival, meta analysis 
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INTRODUCTIO N N 

Sincee the 1930's, a number of experimental and clinical studies have evaluated the 

influencee of unfractionated heparin (UFH) and other anticoagulants on the spread of 

cancer.. Recent randomized trials and meta-analyses comparing low molecular weight 

heparinn (LMWH) with UFH for the treatment of patients with venous 

thromboembolismm have created a renewed interest in the potential of UFH or its 

fractionss on cancer progression (1-3). The outcome of these studies indicated that one 

weekk of LMWH treatment may reduce mortality as much as 40% during a follow-up 

periodd of 3-6 months in patients with cancer, as compared with cancer patients who 

weree treated with UFH for their venous thromboembolic event. This difference in 

mortalityy was not due to excess of fatal thrombotic episodes or hemorrhages in the 

UFH-treatedd group and was not found in patients without malignancy (3). Although 

thee comparative studies were not designed for this purpose and the outcome was based 

onn a posthoc analysis, they indicate a potential clinically relevant effect of LMWH, as 

comparedd with UFH on survival of cancer patients. However, it should be realized that 

alii  patients included in these studies suffered from venous thromboembolism. 

Therefore,, it is unknown whether these results can be generalized to all types of 

cancer,, with or without concomitant VTE. Furthermore, it remains unclear to what 

extentt LMWH affects cancer survival relative to no treatment. UFH treatment may 

havee affected survival rates as well, either in the same or in the opposite direction as 

LMWH .. Experimental studies have observed both inhibitory and stimulatory effects of 

UFHH on cancer progression (4-7). These effects may be mediated by mechanisms 

independentt of coagulation inhibition (8, 9). 

Too address the issue whether and to what extent UFH affects survival of cancer 

patients,, we performed a critical review of all available clinical studies that reported the 

effectss of UFH, related to placebo or no treatment on mortality of cancer patients. 
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METHOD S S 

Selectionn of studies 

Too identify eligible reports in which the effects of UFH were evaluated on the survival 

off  patients with cancer, a computer-assisted search in Medline, Embase and Current 

Contentss databases was performed over the period 1966-1998. The reference lists of 

alll  articles were used to identify additional papers. Potentially eligible studies were 

evaluatedd for methodological strength independently by two authors. 

Assessmentt  of the quality of studies 

Studiess were classified as level 1 if: (1) the study was properly randomized; (2) the 

studyy used an a priori specified hypothesis; (3) the outcome measure of total mortality 

wass specified; (4) the follow-up was completed; (5) the dose, duration and mode of 

administrationn of UFH was specified. Studies which were non-randomized or which 

usedd a post-hoc analysis for the long term effects of UFH in cancer patients but 

fulfille dd criteria 3, 4 and 5 were classified as level 2 studies. Other studies, i.e. case 

seriess or non controlled studies were excluded from further analysis. 

Dataa extraction and statistical analysis 

Eligiblee studies that met the criteria for levels 1 or 2 were subdivided in studies that 

usedd either prophylactic or therapeutic doses of UFH. From these studies, total 

mortalityy rates after 3 years were extracted or calculated. Odds ratios for patients 

treatedd with UFH or placebo'no treatment were calculated separately for each study 

andd then pooled over the studies using the Mantel-Haenszel method when appropriate 

(10).. The statistical advisability of combining the trials was addressed with a statistical 

testt of homogeneity, which considers whether differences in treatment effect over 

individuall  trials are consistent with natural variation around a constant effect. 
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RESULTS S 

Thee initial literature search identified 17 articles. Three studies fulfilled criteria for level 

11 (11-13), whereas 5 studies were classified as level 2 studies (14-18). The 9 remaining 

studiess were excluded from further analysis because they were case reports (19), or 

theyy lacked appropriate control groups (20-27). The details of level 1 and 2 studies are 

presentedd in Table 1. 

Levell  1 studies 

Onee of the level 1 studies reported on the use of UFH in therapeutic doses (11). This 

multicenter-randomizedd trial investigated the effects of UFH treatment as additive to 

chemotherapyy on survival of patients with small cell lung carcinoma (SCLC). A total 

off  277 patients with SCLC received either chemotherapy in combination with 

subcutaneouslyy administered UFH (n=138) or no additive to chemotherapy (n=139) 

forr a period of 5 weeks. Sixty-four patients (46%) of the UFH group and 57 patients 

(41%)) of the control group had limited disease, whereas 74 patients (54%) of UFH-

treatedd patients and 82 (59%) of the control group had extensive disease. The 

calculatedd odds ratio of total 3 year mortality was 0.64 (95% confidence interval, 0.25 

too 1.62) in favor of UFH treated patients. Since more patients with limited disease 

weree randomized to UFH treatment, subgroup analysis was performed. No significant 

differencess in total survival for extensive disease was reported, whereas a statistically 

significantt difference in survival was found for patients with limited disease in favor of 

UFHH treatment (follow-up period 5 years). In addition to total mortality, this study 

addressedd median survival and response rates. Patients who received UFH showed 

significantlyy better complete response rates (37% versus 23%, p=0.004) and median 

survivall  (317 days versus 261 days, p=0.01). 

Twoo studies reported on the use of UFH in prophylactic doses after resection for 

colorectall  cancer (12, 13). To assess the efficacy of 5-fluorouracil (5-FU) as adjuvant 

chemotherapyy for resectable colon cancer, patients were randomized to no adjuvant 

treatmentt versus intra-portal infusion of 5-FU in combination with UFH for seven days 
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postoperatively.. UFH was used in this combination to prevent portal vein thrombosis. 

Too evaluate the effects of UFH on malignancy progression and survival, patients of 

onee arm of these studies were treated with intraportal UFH alone. A total of 632 

patientss were included in these studies. 214 patients received 5-FU in combination with 

UFH.. 194 patients received UFH alone and 224 patients received no treatment after 

surgeryy for resectable colorectal cancer. Distributions of the various tumor stages 

(Dukess A, B and C) were comparable in the 2 studies and different treatment amis. A 

totall  of 4 patients (1.8%) of the control group, 7 patients (3.6%) of the UFH group 

andd 6 patients (3.0%) of the UFH 5-FU group died as a result of postoperative 

complications.. Three year mortality rates were 16% (36 224) in the control group, 

24%% (47/194) in the UFH group and 13% (18/214) in the UFH/5-FU group. The 

calculatedd common odds ratio of UFH as compared with no further treatment after 

surgeryy was 1.66 (95% confidence interval (CI); 1.02-2.71) to the detriment of UFH 

(Tablee 2). 

Levell  2 studies 

Onee study reported on the use of UFH in therapeutic dosages (14). In this prospective 

study,, the value of preoperative chemotherapy, either in combination with UFH or no 

UFH,, was evaluated in patients with resectable colon cancer. The trial was initially set 

upp as two separate studies, but because of a slow patient recruitment, the two control 

groupss were combined resulting in one study with three arms. Ultimately, a total of 53 

patientss were included in this study, 15 patients received pre- and postoperative 

chemotherapy,, 16 patients were treated with the same chemotherapy regimen in 

combinationn with preoperative UFH. whereas another 22 patients received 

postoperativee chemotherapy only. UFH, given intravenously in therapeutic dosages, 

wass started one day before preoperative chemotherapy and continued for 6 days. Eight 

patientss (53%) receiving pre- and postoperative chemotherapy died within 3 years (2 

patientss died during surgery), whereas the 3-year mortality rate in patients receiving 
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UFHH in combination with chemotherapy was 38°o (6). and 45% (10) in patients treated 

withh postoperative chemotherapy alone. The calculated odds ratio of UFH treatment in 

combinationn with preoperative chemotherapy compared to preoperative chemotherapy 

withoutt UFH was 0.52 (95% CI; 0.10-2.75) in favor of UFH. 

Survivall  in patients who received UFH in prophylactic dosages during major 

abdominall  surgery for malignant disease was reported in 4 cohort studies (15-18). The 

initiall  study question of these studies pertained to the efficacy of UFH prophylaxis in 

termss of reduction of post-operative venous thromboembolic complications. A total of 

14355 patients with malignancy were included in these 4 studies; 786 patients received 

UFHH by subcutaneous injections and 649 patients served as untreated controls. In the 

studiess of Törngren and Rieger (1983), Kohanna et al. (1983) and Kingston et al. 

(1993),, patients with resectable colon carcinomas were included only, whereas the 

studyy of Kakkar et al. (1995) reported on mortality of patients who underwent surgery 

forr gastrointestinal, hepatopancreatobiliairy or miscellaneous malignant disease. 

Distributionn of tumor stages according to the Dukes classification did not differ 

statisticallyy (15, 18), or was not reported (16, 17). The common odds ratio of these 

studiess for 3 year mortality was 0.65 (95% CI; 0.51-0.84) in favor of UFH prophylaxis 

(Tablee 3). 
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TableTable 2. Three-year mortality rates of patients who received either UFH or no UFH 

afterafter surgery for resectable gastrointestinal cancers: level 1 studies 

^"Stud7(yëai0""  UFH no UFH Odds ratio (95% CI) 

_ _ _ _ _ _ ___ 20/71 (28%) 17/79(22%) 1.43(0.68-3.03) 

Fieldingg 1992 27/123(21%) 19/145(13%) 1.87(0.98-3.55) 

Alll  47/194(24%) 36/224(16%) 1.66(1.02-2.71) 

(Testt for homogeneity: p = 0.28) 

TableTable 3. Three-year mortality rates of patients who received either UFH or no UFH 

perioperativelvperioperativelv for resectable gastrointestinal cancer: level 2 studies 

Study y 

Törngren n 

Kohanna a 

Kingston n 

Kakkar r 

All l 

year r 

1983 3 

1983 3 

1993 3 

1995 5 

UFHH  (n=786) 

9/114(8%) ) 

37/180(21%) ) 

115/329(35%) ) 

26/1633 (16%) 

187/786(24%) ) 

noo UFH (n=649) 

17/157(11%) ) 

16/50(32%) ) 

115/274(42%) ) 

47/1688 (28%) 

195/649(30%) ) 

Oddss Ratio(95% C 

0.711 (0.30-1.64) 

0.55(0.28-1.09) ) 

0.74(0.53-1.02) ) 

0.49(0.29-0.83) ) 

0.65(0.51-0.84) ) 

(Testt for homogeneity: p = 0.58) 
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DISCISSION N 

Thee present systematic review reveals no convincing evidence of an improved survival 

off  patients with malignancy who received UFH treatment, nor does it provide a 

persuasivee indication that UFH worsens the prognosis of cancer patients. The results 

off  the single randomized trial that evaluated therapeutic dosages of UFH during 5 

weekss versus no treatment in patients with SCLC receiving chemotherapy, suggested a 

betterr survival of UFH recipients, although the calculated odds ratio was not 

statisticallyy significant (3-year survival: OR. 0.64; 95% CI 0.25-1.62) (11). In contrast, 

twoo other well-conducted randomized studies that assessed the effects of mtraportal 

UFHH treatment for one week in a prophylactic dose, as compared with no adjuvant 

treatmentt in patients undergoing surgery for colon cancer, showed a detrimental effect 

(3-ycarr survival: OR, 1.66: 95% CI. 1.02-2.71; Table 2). The interpretation of the 

effectss of UFH on survival in cancer patients is further complicated by the findings in 

thee level 2 studies. These studies showed a significantly improved survival in patients 

whoo received periopcratively UFH prophylaxis, when they underwent surgery for their 

malignancyy (3-year survival: OR, 0.65; 95% CI, 0.51-0.84; Table 3), whereas UFH. 

givenn in a therapeutic dose for 6 days preoperativê showed a similar trend, albeit not 

significantlyy {3-year survival: OR. 0.52; 95% CI, 0.10-2.75). The results of these latter 

studies,, however, should be interpreted with caution since they have a potential bias, 

duee to the retrospective study design or the sometimes non-randomized allocation of 

UFHH treatment. Discrepancies in outcomes of systematic reviews, as a consequence of 

differencess in methodological quality, have been reported previously (28, 29). 

Therefore,, it appears to be more appropriate to interpret the effects of UFH treatment 

mainlyy on the level 1 evidence. It should be noted that for the present review, all 

eligiblee studies were classified by two independent investigators, using a priori defined 

criteriaa for assessment of study methodology. 

Whatt arc the potential explanations for our conflicting findings? These include 

diversityy of types of malignancies studied, differences in dosages, duration of treatment 

andd administration-routes of UFH. as well as the complex mechanisms by which UFH 
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potentiallyy affects progression of cancer. In the study of Lebeau et al. (1994). patients 

receivedd therapeutic doses of UFH for a prolonged period of time, whereas other level 

11 and most level 2 studies evaluated prophylactic doses, administered during 

approximatelyy one week. Furthermore. Lebeau et al. (1994) investigated a 

homogeneouss population of patients with SCLC whereas patients in the other studies 

hadd various types of gastro-intestinal malignancies. It has been postulated that 

interactionss between cancer and haemostasis differ among tumor types (30). Clinical 

andd pathological investigations indicate that haemostasis plays an important role in 

SCLCC progression, whereas this is less clear for colon cancer (30-32). Moreover, 

studiess that evaluated the use of warfarin or urokinase in the treatment of SCLC also 

reportedd encouraging results, but no beneficial effect of urokinase has been observed in 

patientss with intestinal cancer (26, 33-35). Despite these differences, it remains unclear 

whyy intraportal UFH treatment should have a detrimental effect on survival of patients 

withh colon cancer. One possible explanation may be mortality due to portal catheter-

associatedd complications. Another possibility is that UFH promotes cancer 

progression.. Experimental studies have indeed indicated both inhibitory and 

stimulatoryy effects of UFH, some of them independent of its anticoagulant properties. 

Thee number and position of saccharide side chains in the heparin molecule determine 

whetherr blood vessel formation is suppressed or induced by heparin (36-38). 

Furthermore.. UFH has been shown to enhance cancer cell invasion by stimulation of 

thee proteolytic cascade of plasminogen activation or protection of plasmin from 

inactivationn (39). Finally, UFH can release growth factors from the extracellular 

matrix,, which may induce cell motility or angiogenesis (40). In contrast, various animal 

studiess have reported inhibitory effects of UFH on metastasis or tumor growth (4. 8. 

9).. Hence, the hypothesis that UFH promotes progression of colon cancer cannot be 

supportedd by one plausible biological mechanism. Furthermore, a potential detrimental 

effectt of UFH is challenged by our analysis of level 2 studies. Although these studies 

havee a less rigid methodology, the findings point in the opposite direction of level 1 

studiess regarding UFH treatment in patients with colon cancer. In conclusion, this 

systematicc review reveals no convincing evidence of a positive or negative effect of 

UFHH treatment on the survival of patients with malignancy. In view of the results of 
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clinicall  studies, which suggest a potential clinically relevant effect of LMW'H as 

comparedd to L'FH on survival of cancer patients, it can be hypothesized that indeed 

LMW'H.. but not L'FH. affects survival of patients with cancer. Therefore, a clinical 

randomizedd study is warranted to evaluate effects of LMW'H as compared to placebo 

treatmentt on survival of cancer patients. At this stage, it is probably most appropriate 

too include a wide spectrum of cancer types, since the potential effect of LMW'H on 

survivall  appears not to be limited to a certain subgroup of malignant diseases. 
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SUMMAR Y Y 

Background d 

Recentt randomized trials that compared low molecular weight heparin (LV1WH) to 

unfractionatedd heparin (UFH) for the treatment of venous thromboembolism have 

indicatedd that LMWH, as compared to UFH, improves survival of patients with 

cancer.. Therefore, a study was designed to test the hypothesis whether LMWH 

administrationn indeed prolongs survival of patients with documented malignancy. In 

thiss randomized, placebo-controlled trial, referred to as the MAL T study, patients with 

non-curablee cancer and a limited life expectancy receive either LMWH or matching 

placeboo for a period of 6 weeks. It is well known that the risk of bleeding in cancer 

patientss treated with antithrombotics is higher. The objective of this interim report is to 

evaluatee the safety of LMWH treatment in the study population of the MAL T Study. 

Methods s 

AA total of 151 patients with non-curable solid malignant tumors in 8 hospitals in the 

Netherlandss and Italy have so far been randomized. The planned total number of 

patientss to be included is 300. The minimal duration of follow-up is 6 months. During 

thee first 14 days, patients randomized to LMWH receive a therapeutic weight adjusted 

dosee (<50 kg; 3800 1U anti-Xa . 50-70 kg: 5700 1U anti-Xa. >70 kg: 7600 It ' anti-

Xa),, twice a day subcutaneously (s.c). This dose is subsequently halved for the next 4 

weeks.. Patients allocated to placebo are treated with identical appearing injections in a 

similarr fashion. 

Results s 

Soo far, the study patients include 66 men and 85 women with a mean age of 62 years 

(SDD 10.4). The types of malignancies vary (38 breast cancers, 28 colorectal cancers, 

166 lung cancers, 11 cervical cancers. 5 renal cancers. 8 pancreatic cancers. 9 

gastricc esophageal cancers. 9 prostate cancers. 3 ovarian cancers. 6 metastasized 

diseasess with unknown primary' tumor and 18 other malignancies}. Of the total of 151 

patients.. 128 (K5°o) have completed the 6-weeks treatment period, 23 patients stopped 
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treatmentt prematurely: 5 patients because of death due to progression of malignancy, 3 

patientss because of major bleedings, 4 patients because of minor bleedings, 2 patients 

hadd venous thromboembolic complications. 2 patients had allergic skin reactions, 1 

patientt had to undergo surgery and 6 patients withdrew informed consent. A total of 

1011 patients have completed 6 months of follow up. 42 patients have died within 6 

monthss of randomization. No patient has been lost to follow-up. The 3 patients with 

majorr bleeding all belonged to the same treatment group. Assuming that this group 

wass the LMWH-group and that half of the patients received LMWH, the incidence of 

majorr bleeding would be 4.0% (95% CI: 0.83-11.25%). 

Interpretatio n n 

Thee risk of major bleeding during an initial course of anticoagulant therapy is about 

1-2%.. Since all patients randomized in this study have malignant disease with a 

poorr prognosis, a higher incidence of bleeding complications is expected. 

Therefore,, the observed incidence of major and minor bleedings appears acceptable. 

Sincee the study has remained blinded, no conclusions can be drawn about the 

effectss of LMWH on mortality. However, the 6-month mortality rate observed 

amongg the 101 patients in the two study groups together (42%) corresponds with 

thee expected total mortality. Therefore, it can be concluded that the target 

populationn is included in this study and that the power of the study is sufficient to 

detectt the expected mortality reduction. 
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INTRODUCTIO N N 

Cancerr patients are known to have an increased risk for venous thromboembolic 

complications.11 Consequently, a significant proportion of cancer patients receive 

anticoagulantss as treatment or as prophylaxis of venous thrombosis. For many years, 

intravenouss unfractionated heparin (UFH) has been the drug of choice for the initial 

treatmentt of venous thromboembolism (VTE). Recent comparative trials have shown 

thatt low molecular weight heparins (LMWH) are at least as safe and effective as UFH 

inn the treatment of VTE." Interestingly, results of a pooled analysis of these trials have 

alsoo indicated that LMWH may improve survival of patients with concomitant cancer 

\\ Patients with cancer who received LMWH for their VTE had an almost 40% 

reductionn in 3-month mortality as compared to cancer patients who were treated with 

UFH.. In contrast, mortality rates of VTE patients who had no concomitant cancer 

weree similar in both groups. These results indicate that LMWH have a direct inhibitory 

effectt on tumor progression, which is not apparent with UFH. Other possible 

explanationss are less likely, because incidences of thrombotic and bleeding 

complicationss were comparable in both treatment groups and adjustment for important 

prognosticc factors did not alter the observed mortality difference. Further, there is no 

reasonn to suggest an increased mortality in the UFH group, since clinical studies 

comparingg UFH to placebo or no treatment in cancer patients have not revealed an 

increasedd risk. Various experimental studies have demonstrated inhibitory effects of 

UFHH on induced metastasis.'f l 

Anyy beneficial effect of LMWH in cancer patients has to outweigh the risk of 

bleedingg complications during treatment. The risk of major bleeding in patients with 

VTEE who are treated with therapeutic doses of LMWH for one week is estimated 

too be 1-2 % . The risk of bleeding in patients with concomitant cancer is known to 

bee higher as compared to patients without cancer.' 

Followingg the observed clinically relevant effects of LMWH on survival of cancer 

patientss (albeit with venous thromboembolism), the MAL T study (Malignancy 
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treatmentt with LMWH) was designed to test the hypothesis whether LMWH 

administrationn indeed improves survival of patients with documented malignancy. 

Inn this randomized, placebo-controlled trial, consecutive patients with non-curable 

cancerr and a limited lif e expectancy receive either LMWH or matching placebo for 

aa period of 6 weeks. 

Thee objective of this interim report is to evaluate the safety of LMWH treatment in 

thee study population of the MAL T Study. Baseline characteristic of the so far 

includedd patients are described and the incidence of adverse events is descriptively 

presentedd for the whole group, since the study has remained blinded, 

METHOD S S 

Patientss and study design 

Thee MAL T study is a randomized, double blind, placebo controlled clinical trial, to 

assesss the effect of LMWH treatment on survival of non-curable patients with solid 

malignantt tumors. Patients in 8 participating hospitals in the Netherlands and Italy are 

randomizedd to either LWMH or placebo treatment for a period of 6 weeks. The 

minimall  duration of follow-up is 6 months. Inclusion and exclusion criteria for patients 

aree presented in Table 1. The study protocol has been approved by the institutional 

revieww board of each hospital and informed consent is obtained from each participating 

patient. . 
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TableTable 1. Inclusion and Exclusion criteria 

Inclusion: : 

-- Presence of solid, non-curative malignancy. 

-- Written informed consent 

Exclusion: : 

Agee less than 18 years 

Pregnancy y 

Otherr indications for anticoagulant treatment 

Contraindicationss for low molecular weight heparin 

Radiotherapyy or chemotherapy leading to thrombocytopenia 

(<50\10""  ml) during the first 2 weeks of treatment 

Sloww progressive malignancy with expected survival of more 

thann 18 months 

Intervention n 

Duringg the first 14 days, patients randomized to the active treatment group receive 

aa therapeutic weight adjusted dose of nadroparin (Fra.\iparine\ Sanofi-Winthrop -

France)) (<5() kg; 3800 11.' anti-Xa . 50-70 kg: 5700 1U anti-Xa. >70 kg: 7600 11' 

anti-Xa).. s.c. twice a day. After the first two weeks of treatment, this dose is halved 

andd a single daily s.c. injection is given for the next 4 weeks. The rationale of this 

treatmentt scheme is to provide a maximum exposure to nadroparin. with a minimal 

riskk of hemorrhage. Patients allocated to placebo arc treated with identical 

appearingg injections in a similar fashion as for the active treatment. 

Samplee size considerations 

Onn the basis of the expected mortality rate of 40-45"o after a follow up period of 6 

monthss in the placebo group and a risk reduction of 30°o to 40".) in the active 

treatmentt group with an alpha-error of 0.05 and a beta-error of 0.2. it was calculated 

thatt a total of 150 patients need to be included in each group. 
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Followw up 

Thee first follow up visit is scheduled 7 to 14 days after randomization, whereas the 

secondd visit is between days 28 to 42. Clinical status and progression of disease is 

recordedd at each of these visits. Survival at month 6 is determined. If necessary, the 

responsiblee family physician or oncology clinic is contacted. 

Outcomee measures 

Thee primary outcome measure of the study is the total mortality in the two groups 

afterr 6 months of follow up. Causes of death are recorded on the basis of information 

availablee from notes made by physicians, hospital records, autopsy reports and other 

appropriatee sources of information. The primary safety outcome measure is the 

incidencee of clinically apparent major hemorrhages during the 6 weeks (plus 24 hours) 

off  anticoagulant treatment. 

Hemorrhage e 

AA hemorrhage is considered as major if it is clinically overt and associated with a fall in 

hemoglobinn level of 2 mtnol/L or more, if it leads to a transfusion of two or more units 

off  packed red cells, if it is a symptomatic retroperitoneal or intracranial bleeding, or if 

thee bleeding warrants permanent treatment cessation. Minor bleeding is defined as 

clinicallyy unusual, overt bleeding, which does not meet the criteria for major bleeding. 

Analysis s 

Inn this interim safety report, the incidence of adverse events is descriptively presented 

forr the whole group. The incidence of major bleedings is presented for each group 

separately.. However, since the study remains blinded it is not possible to determine 

whetherr patients with major bleedings received LMWH or placebo-treatment. 

RESULTS S 

Att the time of this interim safety analysis (May 2000). 151 cancer patients. 66 men and 

855 women, have been randomized to receive double blind treatment. The mean aee of 
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thee included patients is 62 years (SD 10.4). The prevalence of malignancies according 

too the primary site is presented in Table 2. 

TableTable 2. Type of malignancies of included patients 

Typee of malignancy Numberr  of patients 

Breastt cancer 

Colorectall  cancer 

Lungg cancer 

Gastric/Esophageall  cancer 

Renall  cancer 

Pancreaticc cancer 

Prostatee cancer 

Cervicall  cancer 

Ovariann cancer 

Metastasis,, primary tumor unknown 

Otherr malignancies 

Total l 

38 8 

28 8 

16 6 

9 9 

5 5 

x x 

9 9 

11 1 

3 3 

6 6 

IS S 

151 1 

Off  the 151 randomized patients. 128 (85%) completed the 6-weeks treatment period. 

Twenty-threee patients stopped treatment prematurely because of the following 

reasons: : 

55 patients because of death due to progression of malignancy 

33 patients because of non-fatal major bleedings 

44 patients because of minor bleedings 

22 patients because of thromboembolic complications 
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22 patients because of allergic skin reactions 

11 patient because of surgery 

66 patients because of withdrawal of informed consent 

AA total of 101 patients have completed 6 months of follow up. Of them. 42 patients 

(42%)) have died within 6 months of randomization. No patient has been lost to follow-

upp during the first 6 months. 

Bleedingg Complications 

Theree were 3 major and 4 minor bleeding complications in this study population o\' 151 

cancerr patients who were treated with blinded study medication. Among the 3 major 

bleeds,, one patient with metastasized bladder carcinoma developed hematetnesis at the 

9thh day of treatment, requiring hospitalization and blood transfusion. The second 

patientt had small cell lung-cancer with bone metastases and complained of squinting at 

thee 6th day of treatment. A CT scan revealed multiple, previously unknown 

intracerebrall  metastases, one of those showing hemorrhage. The third patient was 

knownn with pancreatic cancer and developed melena at the 4th day of treatment, 

requiringg hospitalization and blood transfusion. 

Thee 4 minor bleedings were a single episode of a hematemesis and skin hematomas. A 

patientt with metastasized lung cancer developed a single episode of hematemesis at the 

13thh day of treatment. Gastroscopy showed metastases in the esophagus, which was 

confirmedd by pathological diagnosis of biopsies. The second patient, with metastasized 

renall  cancer and pre-existing severe renal insufficiency, developed skin hematomas on 

thee thorax and limbs after 3 weeks of study medication, without significant changes of 

hemoglobin.. The 3rd patient, with lung cancer, developed skin hematomas on the 

thoraxx on the 4th day of treatment. This patient received acetyl salicylic acid and 

prednisolonn in addition to study medication. The 4th patient developed a large 

hematomaa on the right leg on the 11th day of study medication, without significant 

charmess of hemoglobin. 
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Thee 3 patients with major bleeding all belonged to the same treatment group. 

Assumingg that this group was the LMWH-group and that half of the patients (75) 

receivedd LVIWH. the incidence of major bleeding would be 4.0% (95% CI: 0.83-

11.25%). . 

Otherr  adverse events 

Fivee patients died during treatment with study medication due to progression of 

malignancy.. One patient was diagnosed with pulmonary embolism on the 3rd day of 

treatmentt and one patient with deep vein thrombosis on the 12th day of treatment. In 

bothh patients study medication was stopped and the patients were treated with LVIWH 

andd vitamin K antagonists. Two other patients developed allergic skin reactions, which 

weree considered to be related to study drug. Study medication was stopped in another 

patientt because of surgery that was required because of progression of malignancy. 

DISCUSSION N 

Too consider the use of LMWH as anti-cancer therapy, the potential effects of 

LMWHH on survival of cancer patients should outweigh the risks of bleeding 

complicationss during treatment. Therefore, the major focus of this interim analysis 

wass the safety of a 6 week course of LVIWH treatment in patients with cancer. It 

shouldd be realized that the LMWH recipients received a therapeutic dose in the first 

144 days, whereas for the remainder 4 weeks half of this dose was given. The results 

showw that approximately 85% of the included patients completed the initial 6-week 

treatmentt period without complications. Among 151 cancer patients who received 

studyy medication, 7 patients stopped study medication prematurely because of 

bleedingg complications, mainly occurring in the first 14 days of the study. These 

includedd 3 major hemorrhages. Since all patients with major bleedings belonged to 

thee same treatment group, and assuming that half of the patients included received 

LMWH .. the incidence of major bleeding in this study is 4.0%. This incidence is 

consideredd clinically acceptable but higher than the incidence of major bleedings in 

patientss treated with LMWH for venous thromboembolism in randomized trials, in 
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whichh the safety of LMWH treatment was investigated. In a pooled analysis of 

randomizedd studies that compared the efficacy and safety of LMWH with UFH for 

thee treatment of venous thromboembolism, the overall risk of major bleeding in 

patientss treated with LMWH -in therapeutic dosages- was 1-2%. However, it has 

beenn shown that cancer-patients are at increased risk to develop hemorrhages when 

theyy receive anticoagulants as compared to patients without malignancy. Since all 

patientss randomized in the MAL T study are cancer patients with a poor prognosis 

(i.e.. a life expectancy of less than 18 months), a higher incidence of bleeding 

complicationss is expected. Therefore, the observed incidence of major and minor 

bleedingg complications appears to be within the expected range for LMWH 

therapy.. It is obvious that the potential benefit o\' LMWH therapy on survival, if 

present,, needs to be balanced against this risk of bleeding complications. 

Sincee the study remained blinded during this safety analysis, no conclusions can be 

drawnn about the effects of LMWH on mortality of cancer patients. However, the 

resultss show that the total mortality rate observed among the 101 patients of both 

treatmentt groups who completed 6 months of follow up (42%) corresponds with 

thee expected total mortality. Therefore, it is reasonable to conclude that the target 

populationn is included in this study and that the power of the study is sufficient to 

detectt the expected mortality reduction. 
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Summary Summary 

Inn the first pan of this thesis we assess the prevalence and incidence of occult 

malignancyy in patients presenting with \enous thromboembolism (VTH) and discuss 

thee justification of screening these patients for malignancy. The reported incidence of 

aa subsequent diagnosis of cancer in this patient population varies from 2° <> to 25° <>. 

Inn Chapter II we examined the first six-month incidence of cancer diagnoses in four 

hundredd consecutive patients with confirmed Deep Vein Thrombosis (DVT), included 

inn a randomized clinical trial. Patients were prospectively followed for 6 months. The 

incidencee was compared between patients with unexplained DVT and those with 

secondaryy DVT. Of the 400 patients, 70 were already diagnosed with malignancy. 

Anotherr 4 patients were lost to follow-up. Of the remaining 326. ten new 

malignanciess were diagnosed among 137 patients with unexplained DVT (7.3%) and 

33 were diagnosed in 1N9 patients with secondary thrombosis (1.6%). The relative risk 

wass 4.6 (95% confidence interval 1.3-16.4; p=0.009). Age. gender or localization of 

thrombosiss had no significant effect on the incidence of diagnosis when adjusted for 

unexplainedd thrombosis. Ten of these 13 (77%) patients had abnormal clinical 

findingss suggestive of malignancy at the time of presentation with thrombosis. Our 

resultss confirmed that unexplained DVT is a significant risk indicator of underlying 

malignancy.. Most of the patients with undiagnosed malignancy show some clinical 

abnormalityy suggestive of underlying malignancy at the time of presentation with 

unexplainedd DVT. A simple clinical evaluation consisting of medical history, physical 

examination,, routine laboratory tests and a chest X-ray. can detect such patients. 

Inn Chapter III we put the results of the previous chapter in perspective by 

summarizingg the findings of all published reports in order to evaluate the justifiability 

off  screening patients presenting with venous thromboembolism for occult cancer. We 

highlightt the general methodological framework accepted for screening for a disease 

andd then evaluate the suitability of screening patients with VTE for cancer, using data 

publishedd from hospital based cohort studies. We found that the first-year incidence 

ot'ot' newly diagnosed malignancy subsequent to unexplained VTI; is increased in 
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comparisonn to those with secondary VTE (risk ratio varies from 3.9 to 36). Extensive 

screeningg with computed tomography, endoscopy and tumor markers can identity 

mostt of these occult malignancies. However, approximately half of these can also be 

identifiedd based on a simple clinical evaluation. Extensive screening has no 

demonstratedd benefit and might actually cause harm. This consideration combined 

withh the economical and psychological costs of extensive screening leads to the 

decisionn not to use such screening procedures, unless indicated by clinical 

circumstances.. Thus, it is appropriate to maintain a low threshold of suspicion for 

malignancyy when treating patients with unexplained VTE, and to base the decision to 

performm additional diagnostic tests on the findings of an initial medical history, 

physicall  examination, routine laboratory tests and chest x-ray. 

Subsequently,, in Chapter IV. we examine the potential efficacy of screening for 

cancerr in patients presenting with VTE based on population based data. We analyzed 

dataa from two large cohort studies from Scandinavia where more than 88,000 patients 

withh VTE were followed. The objective of our analysis was to determine the number 

neededd to screen to detect one extra case (in excess of the population based expected 

numbers)) of different type of cancers. Of a total of 88651 patients with VTE, the 

pooledd Standard Incidence Ratio (SIR) for first-year diagnoses of cancer was 3.7 

(95%% confidence interval (CI) 3.6-3.8). Cancers with statistically significant and high 

SIRR were ovarian (10). pancreatic (7.2). brain (6.5). liver (6.3), and renal cancer (4.3). 

Inn contrast, of the total 3069 cancers diagnosed in the first year, prostate (13.5%) was 

thee most frequent followed by lung (10.5%), colon (8.6%). pancreatic (7.3%) and 

gastricc cancer (5.9%). The number needed to screen to detect one extra cancer of the 

prostatee was 143. Other cancers where low number of patients with VTE were needed 

too screen to detect one extra case were ovarian (288). lung (365), colon (459), 

pancreaticc (460). gastric (676) and liver cancer (684). Based on these finding we 

couldd conclude that screening patients presenting with (unexplained) VTE for 

underlyingg cancers may be effective especially for specific malignancies like prostate. 

II  una. ovarian and colon cancers. 
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Inn the second part of this thesis we examine the potential effects of (low molecular 

weight)) heparin in the treatment of patients with cancer, both with and without venous 

thrombosis. . 

Inn Chapter V. we performed a meta-analysis of all methodologically sound studies 

thatt compared unfractionated heparin (UFH) with low molecular weight heparin 

(L.MWH)) in the initial treatment of VTE to estimate the treatment effect and to 

evaluatee the effect of cancer patients (varied from 6'\. to 22"o) in these studies on the 

incidencee of outcome events (recurrence of VTE. bleeding and mortality) and on the 

estimatedd treatment effect. The risk of recurrence of VTE (odds ratio [OR] 0.77; 95% 

confidencee interval [CI] 0.56-1.04). major bleeding (OR 0.60: 95% CI 0.38--0.95) 

andd mortality (OR 0.72; 95% CI 0.55—0.96) were less with LV1WH compared to 

UFH.. The proportion of cancer patients in these studies had a statistically significant 

effectt on the incidence of recurrent VTE (p^().03) and mortality (p^0.002), but it had 

noo influence on the estimated treatment effects of LMWH. 

Too evaluate whether this observed mortality difference is indeed an effect of 

differencess in treatment or probably due to imbalances of other prognostic factors 

betweenn the two treatment groups, in Chapter VI . we adjusted the observed survival 

effectt for prognostic factors like age. sex. primary site, type and stage of cancer. The 

pooledd odds ratio for three-month mortality among 629 cancer patients, included in 

ninee randomized clinical trials, was 0.61 (95"o CI 0.40 to 0.93) in favor of LY1VVH 

againstt UFH. When this crude effect was adjusted for important prognostic factors by 

analyzingg individual patient data from the largest trial, the mortality difference 

becamee even more evident (OR 0.39. 95% CI; 0.15-1.02). although it did not reach 

statisticallyy significance because of fewer patients included in the analysis. 
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Inn Chapter VII that is a systematic literature review, we examined the possibility of an 

negativee effect of LFH on survival of cancer patients as a potential explanation for the 

observedd mortality difference in cancer patients treated with LMWH compared to 

UFHH in the above mentioned randomized clinical trials. We reviewed all published 

clinicall  reports with reference to the effects of UFH compared to no L'FH treatment 

onn survival of cancer patients. Studies were classified on methodological strength and 

subdividedd based on whether therapeutic or prophylactic dosages of UFH were used. 

Mortalityy rates after 3 years were extracted or calculated. One randomized study that 

evaluatedd the use of UFH in therapeutic dosages in patients with small cell lung 

carcinomaa reported an improved survival (odds ratio 0.64; 95% CI: 0.25 to 1.62). A 

detrimentall  effect was observed in 2 randomized studies, which investigated the 

effectss of intraportal UFH treatment in a prophylactic dose after surgery for 

gastrointestinall  cancer (OR 1.66; 95% CI: 1.02 to 2.71). In contrast, level 2 studies in 

whichh either therapeutic or prophylactic dosages of UFH on mortality of patients with 

gastrointestinall  cancer were evaluated, showed OR of 0.58 (95% CI; 0.1 1-3.13) and 

0.655 (95% CI 0.51 to 0.84), respectively. In this chapter, we conclude that there is no 

convincingg evidence of either positive or negative effects of UFH on survival of 

cancerr patients. 

Finally,, in Chapter VIII , we present the interim safety results of a randomized double 

blindd placebo controlled study and describe the study design that tests the hypothesis 

thatt LMWH indeed improves the survival of cancer patients, irrespective of a 

symptomaticc episode of VTE. In this study, referred to as the MAL T study, patients 

withh non-curable cancer receive either LMWH or matching placebo for a period of 6 

weeks.. Three hundred patients with solid malignant tumors are planned to be 

randomizedd from the Netherlands and Italy. During the first 14 days, patients 

randomizedd to LMWH receive a therapeutic weight adjusted dose, which is 

subsequentlyy halved for the next 4 weeks. Patients allocated to placebo are treated 

withh identical appearing injections in a similar fashion. The minimal duration of 

follow-upp is 6 months. 
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Off  the planned 300 patients, a total of 151 {66 men and X5 women) ha\e so far been 

randomized.. Of them 12N (X5%) have completed the 6-weeks treatment period. 42 

patientss have died within 6 months of randomization. Three patients, apparently all 

fromm the same treatment group, have developed major bleeding complications. 

Assumingg that this group was the LMWH-group, the incidence of major bleeding is 

4.0%% (95% Cl: 0.N3-1 1.25"»). Four other patients had minor bleedings. Since a higher 

incidencee of bleeding complications is expected in this study population, the observed 

incidencee of major and minor bleedings appears acceptable. The observed total 

mortalityy rate also corresponds with the expected numbers. Therefore, it can be 

concludedd that the target population is included in this study and that the power of the 

studyy is sufficient to detect the expected mortality reduction. 
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Inn het eerste gedeelte van dit proefschrift wordt de prevalentie en incidentie van occulte 

maligniteitt bij patiënten met veneuze trombose geëvalueerd. Tevens wordt 

bediscussieerdd of het gerechtvaardigd is om de/e patiënten te screenen op kanker. Het 

gerapporteerdd percentage van deze patiënten waarbij later kanker werd geconstateerd 

varieertt tussen de 2° o en 25"». 

Inn Hoofdstuk 2 wordt de incidentie van een nieuwe diagnose van kanker gedurende de 

eerstee zes maanden bij 400 opeenvolgende patiënten met diep veneuze trombose (DVT) 

beschreven.. Deze patiënten namen deel aan een gerandomiseerd klinisch onderzoek. De 

patiëntenn zijn prospectief gedurende 6 maanden gevolgd. De incidentie werd vergeleken 

tussenn patiënten met een spontane DVT en patiënten met secundaire DVT. Bij 70 van de 

4000 patiënten was het bestaan van kanker bekend bij aanvang van het onderzoek, terwijl 

vann 4 patiënten de vervolggegevens niet beschikbaar waren. Van de overgebleven 326 

patiëntenn waren er 137 met spontane DVT. In deze groep werd bij 10 patiënten kanker 

geconstateerdd (7.3%). Bij de overige 189 patiënten met secundaire DVT werd in 3 

gevallenn kanker gediagnosticeerd (1.6%). Het relatieve risico bedroeg 4.6 (95% 

betrouwbaarheidsintervall  1,3 - 16,4; p=0,009). Leeftijd, geslacht en de locatie van de 

trombose,, hadden geen belangrijk invloed op de incidentie van een nieuwe 

kankerdiagnose,, indien gecorrigeerd voor spontane DVT. Tien van deze 13 patiënten 

(77%)) hadden abnormale klinische bevindingen suggestief voor onderliggende kanker 

tenn tijde van het optreden van de trombose. Deze resultaten bevestigen dat spontane DVT 

eenn belangrijke risico-indicator is voor onderliggende maligniteit. De meeste van deze 

patiëntenn met occulte kanker hebben enige klinische afwijkingen ten tijde van het 

optredenn van de trombose. Een simpele klinische evaluatie met anamnese, lichamelijk 

onderzoek,, routine laboratoriumtesten en een X-thorax zou deze patiënten in principe op 

kunnenn sporen. 
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Inn Hoofdstuk 3 worden de resultaten uit het vorige hoofdstuk in perspectief gezet, door ze 

samenn te voegen met de bevindingen van alle gepubliceerde rapporten, om te evalueren 

off  het gerechtvaardigd is patiënten met spontane DVT te onderzoeken op kanker. In het 

eerstee deel van dit hoofdstuk worden de belangrijke aspecten van algemeen 

bevolkingsonderzoekk voor vroegdiagnostiek van ziektes bediscussieerd. In het tweede 

deell  worden de gegevens specifiek voor patiënten met veneuze trombose en de redenen 

omm deze patiënten te onderzoeken op onderliggende maligniteit geëvalueerd. De 

incidentiee gedurende het eerste jaar van de diagnose kanker bij patiënten met spontane 

veneuzee tromboembolie (VTE) was hoger dan bij patiënten met secundaire VTE (relatief 

risicoo variërend van 3.9 tot 36). Met uitgebreid onderzoek middels CT-scan, endoscopic 

enn tumor markers kunnen de meeste occulte maligniteiten geïdentificeerd worden, maar 

bijj  ongeveer de helft hiervan kan ook met simpel klinisch onderzoek volstaan worden. 

Uitgebreidd onderzoek is niet altijd beter en kan zelfs schadelijk zijn. De combinatie van 

dee gegevens met de financiële- en psychologische consequenties leiden tot de conclusie 

datt uitgebreid onderzoek voor alle patiënten met een spontane VTE niet gerechtvaardigd 

is.. De uitslag van een simpele klinische evaluatie voor alle patiënten kan gebruikt worden 

omm eventueel nader onderzoek op individuele basis te initiëren. 

Vervolgenss wordt in Hoofdstuk 4 het potentiële effect van screenen op kanker bij 

patiëntenn met VTE gebaseerd op gegevens van bevolkingsregistraties, geanalyseerd. De 

gegevenss van twee grote populatie-gebaseerde onderzoeken in Scandinavië, waarin meer 

dann 88.000 patiënten met VTE werden geïncludeerd, werden geanalyseerd. Het doel van 

dezee analyse was het vaststellen van het aantal te screenen personen (number needed to 

screen)) om een nieuw geval te vinden voor verschillende soorten kankers. Bij deze in 

totaall  88.651 patiënten met VTE was de gepoolde eerste jaar Standard Incidence Ratio 

(SIR)) van de diagnose kanker 3.7 ( 95% BI 3,6-3,8). Soorten kanker met een SIR waren: 

ovarium-- (10), pancreas- (7,2), hersen- (6,5), lever- (6,3) en niertumoren (4,3). Echter, 

vann de in totaal 3.069 gediagnosticeerde kankers in het eerste jaar was prostaatkanker 
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(13.5%)) de meest voorkomende, gevolgd door long- (10.5%). darm- (8.6";>). pancreas-

(7.3)) en maagkanker (5.9%). Met het screenen van 143 mannen met \ TE is het mogelijk 

éénn prostaatkanker te vinden. Gevolgd door ovarium- (288 vrouwen), long- (365 

personen),, darm- (459 personen), pancreas- (460 personen), maag- (676 personen) en 

leverkankerr (684 personen). Gebaseerd op deze bevindingen kunnen we speculeren dat 

hett screenen van patiënten met spontane VT1: op onderliggende kankers effectief kan zijn 

voorall  voor specifieke maligniteiten zoals prostaat-, long-, ovarium-, en darmtumoren. 

Inn het tweede gedeelte van dit proefschrift wordt het potentiële effect van (laag 

moleculairr gewichts-) heparine voor de behandeling van patiënten met kanker, zowel met 

alss /onder veneuze trombose, bediscussieerd. 

Hoofdstukk 5 toont een meta-analyse van alle methodologisch goede studies die 

ongefractioneerdee heparine (L'FH) met laag moleculair gewichtsheparine (LMWH) 

vergelekenn voor de behandeling van VTE om het behandelingseffect te bepalen en te 

evaluerenn bij kankerpatiënten. Het percentage patiënten met kanker in deze onderzoeken 

varieerdee van 6% tot 22"o. Het risico van het opnieuw optreden van VTE (odds ratio 

(OR)) 0.77: 95% BI 0.56-1.04). zware bloeding (OR 0.60; 95% BI 0.38-0.95). en 

mortaliteitt (OR 0.72; 95% BI 0.55-0.96) waren kleiner met LMWH in vergelijking tot 

UFH.. De proportie van kankerpatiënten in deze studie had een statistisch belangrijk effect 

opp het opnieuw optreden van VTE (p=0.03) en op mortaliteit (p=().()()2). maar het had 

geenn invloed op het relatieve effect van LMWH. 

Hoofdstukk 6 beschrijft een extra analyse, die is uitgevoerd om te evalueren of het 

geobserveerdee mortaliteitsverschil inderdaad een behandelingseffect is. Het 

geobserveerdee mortaliteitsverschil werd gecorrigeerd voor andere prognostische factoren 

zoalss leeftijd, geslacht, primaire locatie, type en het stadium van de kanker. 
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Dee gepoolde odds ratio voor de mortaliteit in de eerste 3 maanden bij 629 

kankerpatiëntenn was in het voordeel van LMVVH in vergelijking met UFH (OR 0.61: 95°» 

BII  0.40-0.93). Wanneer dit effect werd gecorrigeerd voor belangrijke prognostische 

factorenn op basis van gegevens \an individuele patiënten uit de grootste klinische studie, 

werdd het mortaliteitsverschil nog sterker (OR 0.39; 95% BI 0.15-1,02), maar niet 

statistischh significant. 

Hoofdstukk 7 bevat een systematisch literatuur overzicht van klinische rapporten 

geëvalueerdd met betrekking tot het behandelingseffect van L'FH op de overleving van 

kankerpatiëntenn in vergelijking met patiënten die geen UFH behandeling kregen. In dit 

hoofdstukk wordt de mogelijkheid onderzocht van een negatief effect van UFH op de 

overlevingg van kankerpatiënten als verklaring voor het geobserveerde mortaliteitsverschil 

tussenn LV1WH en L'FH. De studies werden ingedeeld naar methodologische kwaliteit 

(niveauu 1 en 2) en naar therapeutische dan wel profylactische dosering. Mortaliteit na 3 

jaarr werd bekeken of berekend. Een gerandomiseerde studie waarin het gebruik van UFH 

inn therapeutische doseringen werd geëvalueerd bij patiënten met kleincellig 

longcareinoomm had een overlevingsverbetering (OR 0.64; 95% BI: 0.25 - 1.62). Een 

verslechteringg werd geobserveerd in 2 gerandomiseerde studies, waarin het effect van een 

UFHH behandeling in profylactische dosering in patiënten met maag- en darmkanker werd 

onderzochtt (OR 1.66: 95"o BI: 1.02 - 2.71). Als contrast, niveau 2 studies waarin ofwel 

therapeutischee of profylactische doseringen van UFH werden geëvalueerd op de 

mortaliteitt van patiënten met maag- en darmkanker, hadden respectievelijk een OR van 

0.588 (95% BI; 0.11-3.13) en 0.65 (95% BI: 0.51-0.84). In dit hoofdstuk werd 

geconcludeerdd dat er geen overtuigend bewijs is noch voor de negatieve, noch voor de 

positievee effecten van UFH op de overleving van kankerpatiënten. 

Tenslottee beschrijft Hoofdstuk 8 een interim analyse betreffende de veiligheid van een 

gerandomiseerd,, dubbel blind, placebo gecontroleerde studie, waarin de hypothese wordt 
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getoetstt dat LM WH inderdaad de overleving \an kankerpatiënten verbetert, 

onafhankelijkk van de aanwezigheid \an V'TF. Daarnaast wordt het studie design 

beschreven.. In de/e studie, de MAL T studie, krijgen patiënten met een ongeneeslijke 

vormm van kanker LMWH of'placebo gedurende een periode van 6 weken. Driehonderd 

patiëntenn met een solide maligniteit uit Nederland en Italië zullen winden geïncludeerd in 

dee studie. Gedurende de eerste 14 dagen krijgen patiënten uit de LMWH groep 

therapeutischee doseringen aangepast aan hun lichaamsgewicht. Vervolgens wordt de 

doseringg in de daarop volgende 4 weken gehalveerd. Patiënten uit de placebogroep 

wordenn op een vergelijkbare manier behandeld met identiek lijkende injecties. De 

minimalee duur van de follow-up is 6 maanden. 

Vann de geplande 300 patiënten zijn er tot nu toe 151 gerandomiseerd (66 mannen en 85 

vrouwen).. Van deze gerandomiseerde patiënten hebben 128 (85°o) de 6 weken durende 

behandelingg voltooid. Tweeënveertig patiënten zijn binnen 6 maanden na randomisatie 

overleden.. Drie patiënten, allemaal uit dezelfde arm van het onderzoek, kregen een 

ernstigee bloeding. Aannemende dat dit allen patiënten met de LMWH groep waren, is 

daarmeee de incidentie van ernstige bloedingen 4°o (95°o BI: 0.83-1 1.25%). Vier andere 

patiëntenn kregen een milde bloeding. De geobserveerde incidentie van ernstige en milde 

bloedingenn lijk t acceptabel gezien het hogere risico van bloedingen in deze patiënten 

categorie.. De geobserveerde totale mortaliteit komt ook overeen met de verwachte 

aantallen.. Gezien de overeenstemming tussen de voorlopige aantallen en de gebruikte 

aannamess tijdens de opzet van de studie kan geconcludeerd worden dat de doelgroep 

geïncludeerdd is in deze studie en dat de omvang van de studie voldoende is om de 

verwachtee mortaliteitsreductie aan te tonen. 
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