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Thromboembolism in 
Patients with Cancer  

• Venous thromboembolism (VTE) is the second most 
frequent, potentially fatal, complication in cancer patients, 
affecting approximately 1 in 200 cancer patients (Cunningham 
2006)

• 15% of patients with cancer present an episode of  venous 
thromboembolism throughout their disease (Rickles 1998)

• 10% of patients with unprovoked VTE develop a cancer 
in the 2 years following the index event (Prandoni 1996)



Age groups <40y 41-60 61-80 >80

Known cancer 5.2% 17.8% 24.5% 15.2%
Newly diagnosed cancer 0.7% 2.1% 2.4% 5.8%
Transient risk factors 58.7% 38.6% 36.3% 46.6%

Agnelli et al Thromb Res 2008

Prevalence of cancer in patients with 
VTE:  MASTER registry



The exact incidence of VTE in patients with 
cancer is unknown

Confounding factors:

eterogeneity of cancer population
eterogeneity of CHT regimens
comorbidities
surgery, CVC, invasive procedures

Cancer and VTE risk



Factors associated with the risk of 
thrombosis: MEGA study

3220 Patients with first episode of VTE 

OR (95%CI)
Cancer/ non cancer 6.7 (5.2-8.6)
Hematological cancer 28.0 (4.0- 199)
Lung cancer 22.2 (3.6-136.1)
GI cancer 20.3 (4.9-83.0)
< 6 months after cr diagnosis 53.5 (8.6-334.3)
Metastatic cancer 19.8 (2.6-149.1)

Blom JW, JAMA 2005Blom JW, JAMA 2005



528,693 cancer patients
SIR 1.3 (95%CI; 1.2-1.5; P <0.001)

Elevated SIR (range 1.8-4.2)
Pancreatic cancer
Stomach cancer
Lung cancer
Acute myelogenous leukemia
Non-Hodgkin lymphoma
Renal cell cancer
Ovarian cancer

SIR for metastatic cancer: 2.3 (95%CI; 2.0-2.6) P <0.001 

Incidence of VTE < 1 yr 
of the cancer diagnosis

White RH, Arch Inter Med 2005



Arch Intern Med. 2006;166:458-464



Arch Intern Med. 2006;166:458-464



Journal of Thrombosis and Haemostasis, 2: 1760–1765



The risk of postoperative DVT is increased 
after general surgery for cancer 

The risk of postoperative DVT is increased 
after general surgery for cancer

Prandoni P et al. Haematologica 1999

Cancer patients Non-cancer patients

Kakkar et al. 1970 24/59 (41%) 38/144 (26%)

Hills et al. 1972 8/16 (50%) 7/34 (21%)

Walsh et al. 1974 16/45 (35%) 22/217 (10%)

Rosenberg et al. 1975 28/66 (42%) 29/128 (23%)

Sue-Ling et al. 1986 12/23 (52%) 16/62 (26%)

Allan et al. 1983 31/100 (31%) 21/100 (21%)

Multicenter Trial 1984 9/37 (22%) 13/53 (24%)

All 128/346 (37%) 146/738 (20%)



Incidence of symptomatic VTE in 
cancer surgery: @RISTOS project 
Incidence of symptomatic VTE in 

cancer surgery: @RISTOS project

Agnelli G et al. Ann Surg;2006;243:89-95

• Symptomatic VTE (up to day 35): 2.1%
– General surgery: 2.8%
– Gynecology: 2.0%
– Urology: 0.9%

• Death rate: 1.7% (46.3% caused by VTE)
Mean time 17.2 ± 14.0 days
Time (range) 2-58 days
Events after >21 days 40%



The American Journal of Medicine (2006) 119, 60-68
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Frequency, Risk Factors, and Trends for 
VTE Among Hospitalized Cancer Patients

Khorana et al Cancer 2007;110:2339



Trends for VTE 
Among Hospitalized Cancer Patients

Khorana et al Cancer 2007;110:2339



VTE associated mortality Among 
Hospitalized Cancer Patients

Khorana et al Cancer 2007;110:2339



Predictors of VTE 
Among Hospitalized Cancer Patients

Khorana et al Cancer 2007;110:2339

Characteristic OR (95% CI) 
Age 65 y 1.08 (1.05–1.1) 
Female gender 1.14 (1.12–1.16)
Site of cancer
Pancreas 2.46 (2.34–2.58)
Other abdominal site 1.75 (1.67–1.83) 
Renal 1.71 (1.62–1.80)
Brain 1.74 (1.65–1.84) 
Ovary 1.57 (1.48–1.66)
Lung 1.31 (1.27–1.35)
Chemotherapy 1.15 (1.12–1.18)
Comorbidities
Arterial thromboembolism 1.45 (1.39–1.52)
Pulmonary disease 1.37 (1.34–1.40)
Renal disease 1.53 (1.49–.158)
Infection 1.77 (1.73–1.81)
Anemia 1.35 (1.32–1.39) 
Transfusion 1.35 (1.31–1.39)



Khorana et al Arch Intern Med. 2008;168(21):2377

RBC
PLT

1.60 (1.53-1.67)
1.20 (1.11-1.29)



Retrospective study in 206 cancer patients receiving 
chemotherapy

VTE incidence*:   7.3%   (15/206) 

Annual incidence of VTE:      10.9 %

Incidence of VTE in 
ambulatory cancer patients

Otten HM; Arch Intern Med 2004

* (during treatment or within 3 months)



Incidence of DVT in patients
treated with thalidomide

N N DVTDVT DiseaseDisease

ZangariZangari, 2001      50             14 (28%) , 2001      50             14 (28%) Multiple Multiple myelomamyeloma
OsmanOsman, 2001        15               4 (27 %) , 2001        15               4 (27 %) Multiple Multiple myelomamyeloma
UrbauerUrbauer, 2002      14               3 (21%) , 2002      14               3 (21%) Multiple Multiple myelomamyeloma
UrbauerUrbauer, 2002      10               2 (20%)         , 2002      10               2 (20%)         LymphomaLymphoma
ValprValprèè, 2002         19               5 (26%) , 2002         19               5 (26%) Multiple Multiple myelomamyeloma
ZangariZangari, 2003       535             82 (15%) , 2003       535             82 (15%) Multiple Multiple myelomamyeloma



El Accaoui et al Thromb Haemost 2007; 97: 1031

2.6 (1.8-3.6)

2.8 (1.8-4.3)



Patiyil Menon et al. 
Cancer 2008;112:1522

DVT incidence 3-22%



1.33 (1.13-1.56)



1.57 (1.31-1.87)



Radiotherapy and VTE risk                 
Patients with colorectal cancer

RTRT No RTNo RT

7.5%7.5% 3.6%      0.001      23.6%      0.001      2Total VTETotal VTE

Holm, Cancer, 1996

pp RR



PathogenesisPathogenesis of of venousvenous 
thromboembolismthromboembolism

On the whole, VTE is probably best understood On the whole, VTE is probably best understood 
as a as a ““multimulti--causalcausal”” disease in which more than disease in which more than 

one genetic or environmental conditions one genetic or environmental conditions 
coincide to produce clinically apparent coincide to produce clinically apparent 

thrombosis thrombosis 

Venous thrombosis: a Venous thrombosis: a multicausalmulticausal diseasedisease
RosendaalRosendaal FRFR

Lancet. 1999;353:1167Lancet. 1999;353:1167--11731173
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