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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. 
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INTRODUCTION 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. 

METHODOLOGICALL CONSIDERATIONS 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. " 

INCIDENCEE OF NEWLY DIAGNOSED MALIGNANCY 

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. 

28 8 



MalignancyMalignancy in VTE. Search or wait and sec.' 

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) 

IDENTIFICATIONN OF A HIGH RISK GROUP IN PATIENTS WITH 

VENOUSS THROMBOEMBOLISM 

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 

DETECTIONN OF OCCLLT MALIGNANCY IN PATIENTS WITH 

LNN EXPLAIN ED THROMBOSIS 

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. 

CLINICALL IMPLICATIONS 

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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