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The association between VTE and cancer  
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First description by Trousseau  in  1865 (Hôtel-Dieu, Paris)1 

мΦ ¢ǊƻǳǎǎŜŀǳ !Φ tƘƭŜƎƳŀǎƛŀ ŀƭōŀ ŘƻƭŜƴǎΦ /ƭƛƴƛǉǳŜ ƳŞŘƛŎŀƭŜ ŘŜ ƭΩIƾǘŜƭ-Dieu de Paris, 3. Paris: Ballière:1865;654ς712. 
2. Farge et al. Thromb Res 2010;125(Suppl2):S108-S116. 
3. Falanga  & Zacharski. Ann Oncol 2005;16:696-701. 
4. Monreal et al. J Thromb Haemost 2006;4:1950-1956. 

Cancer 

Å Venous Thromboembolism 
(VTE= VT, PE or CAT)  

in  4 - 20% cancer pts 2 

Å VTE at autopsy                          
in 50% of cancer pts 3 

VTE 

Å 20% of VTE pts 
 have active cancer 4 

Å 4-12% of pts with idiopathic 
VTE have an underlying 

cancer, 3 
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Cancer increases the risk of VTE: x 4 - 6 
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Odds ratio (IC 95%) 
- Case-control study ςOlmstedt County (1976-1990) 
- 625 patients with  1st episode of VTE/PE   
- Matched (age, sex) with 625 pts without   VTE/PE 

10,0 15,0 20,0 5,0 0,0 25,0 50,0 

Surgery 

Trauma 

Hospitalisation 

Cancer with chemotherapy 

Cancer without chemotherapy 

Central  venous catheter or pacemaker 

Neurological Disease 

Superficial venous Thrombosis  

Varicoses (aged 45 yrs) 

Varicoses (aged 60 yrs) 

Varicoses (aged 70 yrs) 
) 

CCF/VTE ( post-mortem finding) 

CCF/VTE (ante-mortem ou VTE cause of death 

Severe liver failure 

Heit JA et al. Arch Intern Med 2000;160:809-15. 

6.53 (2.11-20.23) 

- CCF: congestive cardiac failure 
-VTE: Venous thromboembolism 

4.05 (1.93-8.52) 
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Various  factors increase the risk of VTE  
in cancer patients: RISK SCORING MODELS? 
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Patient related 

Å Older age  

Å Gender 

Å Ethnic origin                   
(afro-american > asian)  

Å Obesity 

Å Co-morbidities 

Å Previous VTE   

Å Thrombophilia 

ÅBiomarkers : D dimers, 
platelets, TF, P selectinΧΦ 

 

Cancer related 

ÅCancer site 

VEspecially  gastro-intestinal, 
neurological, pulmonary, 
gynecological, renal and  
hematological  

Å Histological type 

Å Metastatic status 

Å Early treatment  after 
cancer diagnosis 

Treatment related 
Å Recent surgery 
Å Hospitalisation 
Å Chemotherapy 
Å Hormonotherapy 
Å Anti-angiogenic agents 
Å EPO 
Å Central Venous Catheter 

1. Lyman G et al. J Clin Oncol 2007;25:5490-505 
2. Khorana AA  et al A Blood 2008 ; 11: 4902-4907  
3.  Ay C et al Blood 2010; 116:5317-5382 
 

PREDICTION  OF VTE in cancer patient ?  

Which is the best score for a single patient?  
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VTE risk and need for adequate treatments  
will  vary  during  cancer evolution   

6 
Rao et al. In: Khorana AA, Francis CW, eds. Cancer-associated thrombosis. London: Taylor & Francis, 2007  

Hospitalisation  : in patient 
Biopsy, Surgery, CVC insertion 

Metastases 

Palliative care 

Diagnosis 

Chemotherapy 

Rémission 

VTE risk in cancer patients  

VTE risk in the general population 
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Risk of VTE (VT, PE, CAT) is underestimated  
in cancer pts, who necessitate adequate TT. 

Å VTE or PE is present in 50%  of deceased cancer patients by autopsy1 

Å Significant number of asymptomatic PE discovered  during routine evaluation 
of cancer patients (repeated multislice CT scan for cancer staging) 

ï Retrospective study  581 patients : 3.4% VTE incidental 2   

 (higher prevalence of cancer if asymptomatic PE : 64.7% vs. 35.3%, p<0.05)  

ï Prospective  study of 385 cancer patients: 2.6%  PE incidental 3 

=> Asymptomatic PE ? 75% of cases : symptoms found retrospectively 4 

Å Increasing number of incidental VTE in cancer patients   

ï In 135 pancreatic cancer pts: 33.3% of PE, 21.4% of VT and 100% of visceral veins 
events  were incidental VTE  

7 

1. Falanga  & Zacharski. Ann Oncol 2005;16:696-701. 2. Storto et al. AJR 2005;184:264-7. 3. Sebastian & Paddon. Clin 
Radiol 2006;61:81-5. 4. O'Connell et al. J Clin Oncol 2008;24:4928-32. 5. Menapace et al.Thromb Haemost 2011;106:371-8. 
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VTE is an independant risk factor of death 
in cancer pts => TT should lower mortality  

Å VTE is 2nd cause of death in cancer patients.1 

Å When cancer is diagnosed at the same time or within a year after VTE, the risk of 
death is enhanced by 3 at one year  compared to cancer pts without VTE.2 

Å VTE enhances the risk of death by 2 in cancer pts hospitalized with  neutropenia3 

Å Cancer enhances by 3.7  the risk of postoperative death related to PE  in general 
surgery  as compared to non cancer patients undergoing the same surgery.4 

Å Cancer enhances by  1.8 the risk of death related to PE in  hospitalized patients.5 

Å In 578 pts with fatal and non fatal PE, one of every 7 hospitalized cancer patients 
died of PE and 60% who died from PE had localised or limited cancer, strongly 
underlying need for adequate VTE prophylaxis in hospitalized patients .5 

8 

1. Khorana et al. J Thromb Haemost 2007;5:632-4. 2. Sorensen N Engl J Med 2000;343:1846-50. 3. Khorana et al. J Clin Oncol 
2006;24:484-90. 4. Kakkar et al. Thromb Haemost 2005;94:867-71. 5. Shen & Pollack. South Med J 1980;73:841-3.   
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VTE increases the costs (x3) and the needs 
for health-care in cancer pts 1,2 

Costs and need for health care access 
(any cause) 

Patients  
with VTE* 
(n=912) 

Patients  
without  MTEV* 

(n=2736) 

Number (mean) of hospitalisations / patient 1,38 0,55* 

Number (mean) of  days of hospitalisation / 
patient 

10,19 3,37* 

Hospitalisation Costs (mean) / patient (US$) 21 299 7459* 

Total costs (mean) / patient (US$) 74 959 41 691* 

9 

1. Elting et al. Arch Intern Med 2004;164:1653-61. 2. Bradley  CT Ann Surg Oncol 2010; 17: 31-39.  
3. Khorana et al. Clinicoecon Outcomes Res 2013;5:101-8.  

Retrospective study of 2 paired cohorts of cancer patients starting chemotherapy  
with solid tumor between 2004 and 2009  and mtched controls (duration of FU : 1 year).2 

*p<0,0001 vs. patients with VTE  
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VTE cost can be partly  due to difference in diseases and 
required adjusted treatement (propensity matching)  

10 
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VTE increases the costs and the needs for 
health-cares in cancer patients 1,2 

Costs and need for health care access 
(any cause) 

Patients  
with VTE* 
(n=912) 

Patients  
without  MTEV* 

(n=2736) 

Number (mean) of hospitalisations / patient 1.38 0.55* 

Number (mean) of  days of hospitalisation / 
patient 

10.19 3.37* 

Hospitalisation Costs (mean) / patient (US$) 21 299 7459* 

Total costs (mean) / patient (US$) 74 959 41 691* 

11 
1. Elting et al. Arch Intern Med 2004;164:1653-61. 2. Khorana et al. Clinicoecon Outcomes Res 2013;5:101-8. 

Retrospective study of 2 paired cohorts of cancer patients starting chemotherapy  
with solid tumor between 2004 and 2009 (duration of FU : 1 year).2 

*p<0,0001 vs. patients with VTE  
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TT of VTE in  cancer patients : 
a public health priority for every country (cancer plan)  

 

VTE incidence , specific morbidity and  mortality, costs   
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Need for best curative treatment  
effective prevention and for VTE In cancer patients 

- American College of Chest Physicians (ACCP) , American Society of 

Clinical Oncology (ASCO), National Comprehensive Cancer Network (NCCN) 

- European Society of Medical Oncology (ESMO)  

- Institut National du Cancerò (INCa) 

- International Myeloma Working Group (IMWG) 

- Italian Association of Medical Oncology (AIOM) 

.. Several scientific societies issued GCP  
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Many national Guidelines published for 
the treatment of VTE in cancer patients1,2 

ï Mandala et al (AIOM). Crit Rev Oncol Hematol 2006;59:194-204. 

ï Lyman et al (ASCO). J Clin Oncol 2007;25:5490-505. 

ï Farge et al (SOR-INCa). Crit Rev Oncol Hematol 2010;73:31-46. 

ï Geerts et al (ACCP).Chest 2008;133(6 Suppl):381S-453S. 

ï Kearon et al (ACCP). Chest 2008;133(6 Suppl):454S-545S. 

ï Palumbo et al (IMWG) Leukemia 2008;22:414-23. 

ï NCCN guidelines V2.2009. 2009. 
http://www.nccn.org/professionals/physician_gls/PDF/vte.pdf 

ï Mandala et al (ESMO). Ann Oncol 2009;20(S4):iv82-iv84. 

ï Debourdeau et al (SOR-INCa) Ann Oncol 2009;20:1459-71. 

ï Mandalà et al (ESMO). Ann Oncol 2011;22 Suppl 6:vi85-92. 

ÅVarious  methodologies Χdifferent questions   

ÅLow level of implementation1-3 

13 

1. Farge et al. J Thromb Haemost 2013;11:56-70. 2. Debourdeau et al. J Thromb Haemost 2013;11:71-80. 
3. Farge et al. Thromb Res 2010;125(Suppl2):S108-S116. 

http://www.nccn.org/professionals/physician_gls/PDF/vte.pdf
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To foster physicians awareness + Improve cancer pts care  
= >Pool data of existing GCP to reach consensus  
= >Study unanswered clinical questions  
 independent institutional support  
 

14 
Farge et al. Thromb Res 2010;125(Suppl2):S108-S116. 
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An international  working group:  
24 multidisciplinary experts, 2 methodologists  
1 nurse, 3 patients, 42 independent  reviewers 

 

Coordination: D. Farge ς H. Buller Methodological experts: Ph Debourdeau, M Beckers 
Oncology Hematology: M Marty, M Mandala, R Lecumberri, C Zervas, D Brilhante, N Haim, M 

Qari, M Streiff, A Khorana 
Vascular disease Internal medicine: A Kakkar, S Noble, P Prandoni, M Monréal, H Buller, R 

Bauersachs, H Bounameaux, B Brenner   
Biology, Epidemiology, Others: M Prins, I Pabinger, G Gerotzafias, S Mousa, A Falanga 
Nurses representatives: C Baglin, Chair ISTH SSC: A Falanga 
 
ALHEJJI I, ALIKHAN R, ANDRE T, ANDRES E, BARRELIER M, BENNETT C, BLAIS N, BRAGUER Di, CARTER K, CROFT A, 
DIMAKAKOS E, DUCHOSAL M, ELIAS A, ELLIS M, ESPIE M, ESPIE N, GEORGOULIAS V, GIRARD P, GONZALEZ-BILLALABEITIA E, 
HAMULYAK K, HOFFMAN R, HULL R, JOHNSON Mi, KAMPHUISEN PW,  KLEINJAN A, KRUIP M, LAROCHE J P, LE HELLO C, LEE A, 
LONG A, MAZZOLAI DUCHOSAL L, OTTEN Ha-M, PARASKEVI K, PEREZ-SEGURA P, PERNOD Gi, RHODES S, RIGHINI M, 
SEVESTRE M-A, SHRIVASTAVA A, STRICKER H, TAZI Z, TEIXEIRA Luis M, TRUJILLO SANTOS A, VIDAL de VERNEIX L, VILLIERS S. 

Å Initiated by the Groupe Francophone Thrombose et Cancer with the collaboration of 
Académic Medical Center and University Medical Center Groningen,  INCa (Institut National 
du Cancer) methodological support  

ÅInstitutional fundings 

ÅConsensus of the WG, Project duration : november 2009 ςjune 2012 
15 
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International GCPG for   
treatment  and prophylaxis  of   VTE (DVT, PE)  in cancer patients, 
 in the surgical and medical settings, including CRT 

16 

Coordinators Methodologists Experts Nurses Pts 45  Reviewers 

Selection of clinical queries to treat x x x 

Bibliographic search x x x 

Articles selection x x 

Validation of literature selection x x x x 

Critical appraisal of the literature x x 

Extraction of data in evidence tables x 

Validation of the first draft x x x x x 

Conclusions and recommendations writing x x x x x 

Validation of the final draft  (4 meetings) x x x x x x 

Website INCa X 

Project planification:  nov 2009-june 2012 x x 

Literature review : all published studies January 1996-June 2011 
MEDLINE: cancer, VTE, anticoagulant drugs. National GCP + EBM sites, English / French.  

Inclusion: meta-analyses,systematic reviews, RCT/non-RT prospective/retrospective studies if no RCT  

Exclusion: editorials, letters, cases, publications without abstract, abstract without full paper  

 

If  no specific study on cancer pts => general population VTE pts also including pts with cancer.   

Pts with tumor-associated thrombosis, or history of cancer remission for more than 5 yrs: not analyzed. 

Study outcomes: VTE rates (recurrence, de novo VTE), major bleeding, thrombocytopenia, death.   
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 METHODS: CLINICAL QUESTIONS FOR INTERNATIONAL GCP 

on TREATMENT and PROPHYLAXIS of VTE in cancer pts  

 

ÅQ1.  Initial treatment (0 up to 10 days) of established VTE  

ÅQ2.   Early maintenance (10 D-3 mths) and long term treatment (>3 mths) of 
established VTE 

ÅQ3.   Treatment of VTE recurrence:  VKA or LMWH, Vena cava filter 

ÅQ4.  Prophylaxis of VTE in surgical cancer patients :   

ÅQ5.  Prophylaxis in medical cancer patients: 

ÅQ6.  Tt of established Catheter Related Thrombosis (CRT):  

ÅQ7.  Prophylaxis of CRT 

ÅQ8.  Specific cases: brain tumors, neurosurgery,  renal failure, thrombocytopenia, in 
pregnant women with cancer 

17 
1. Farge et al. J Thromb Haemost 2013;11:56-70. 2. Debourdeau et al. J Thromb Haemost 2013;11:71-80. 
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METHODS : EVIDENCE GRADE rating levels   
Ғ пл ƻǊƎŀƴƛǎŀǘƛƻƴǎ ²IhΣ /I9{¢Σ bI{ΧΦ!//t нлмн   
pts, clinicians, health policy makers to harmonize international collaboration 

18 1. Farge et al. J Thromb Haemost 2013;11:56-70. 2. Debourdeau et al. J Thromb Haemost 2013;11:71-80. 

Quality of 
evidence 

Study design  Lower if *  Higher if *  

High (4)  Randomized trial  

Moderate (3)   

Low (2)  Observational 
study  

Very low (1)   

Study limitations 
-1 Serious  
-2 Very serious  
  
Inconsistency 
-1  Serious  
-2  Very serious  
  
Indirectness 
-1 Serious  
-2 Very serious  
  
Imprecision 
-1 Serious  
-2 Very serious  
  
Publication bias 
-1 Likely  
-2 Very likely  

Large effect 
+ 1 Large  
+ 2 Very large  
  
Dose response 
+ 1 Evidence of a gradient 
  
All plausible confounding 
+ 1 Would reduce a 
 demonstrated effect,  
 or  
+ 1 Would suggest a 
 spurious effect when 
 results show no effect  
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Final report : free access on line  JTH 2013 
www.thrombose-cancer.com 

19 

Farge et al.  
J Thromb Haemost 2013;11:56-70.  

Debourdeau et al.  
J Thromb Haemost 2013;11:71-80. 


