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Abstract
Cancer-related thromboembolic disease is a well 
recognized syndrome since first described by Armand 
Trousseau in 1865. Preventing the morbidity and 
mortal ity related to thromboembolism in these 
patients is becoming a priority research area with 
the advent of new anti-coagulants. It is only recently 
that randomized trials of improved quality are been 
undertaken to study this question. Many of these trials 
however are still not accounting for the heterogeneity 
of “cancer” in terms of anatomical site, histology, stage 
and treatment. This editorial review highlights why 
pancreatic cancer may serve as a model malignancy to 
study this question.
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INTRODUCTION
Pancreatic cancer has the worst prognosis of  all 
adenocarcinomas in the human body. The incidence 
rates almost match the prevalence rates for this cancer 
reflecting the very low (2%-4%) five-year survivorship. In 
the United Kingdom in 2002, 7152 pancreatic cancers and 
7040 deaths from pancreatic cancer were reported for a 
mortality rate of  98% while in the USA for the year 2006 
an expected incidence of  33 730 new pancreatic cancers 
will be accompanied by an expected 32 300 pancreatic 
cancer related deaths giving a mortality rate of  96%. This 
cancer has become the 4th leading cause of  cancer related 
death in the western world.

There are a number of  particular problems that may 
contribute to the poor outcome of  this cancer. These 
include a non-resectable primary cancer in 85%-90% of  
patients, resulting in a continuous risk of  further local 
invasion and damage to vessels and other vital structures, 
the increased incidence of  biliary stenting procedures 
with heightened risk of  biliary sepsis and pancreatitis, and 
the frequent metabolic problems such as diabetes and 
malabsorption causing decreased resistance to infection 
and increased susceptibility to cardiovascular morbidity. A 
key additional contributor to morbidity and mortality in 
this group of  patients is vascular thromboembolic disease 
(VTE)[1].

VTE AND PANCREATIC CANCER
It is quite sobering to note that a multitude of  post-
mortem and epidemiological studies have persistently 
highlighted pancreatic cancer as a malignancy with 
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a severe propensity for thromboembolism [2-4]. The 
majority of  patients will die with or of  a VTE, and VTE 
is diagnosed premortem in 14 to 30% of  patients and 
in up to 60% of  patients at post-mortem[5]. Moreover 
at least epidemiological retrospective data have shown 
that the clinical occurrence of  VTE confers a worse 
prognosis to patients with non-resectable pancreatic 
cancer[6]. The further tendency until recently for VTE 
not to be reported as an adverse event in registration 
chemotherapy trials has seemed to make the problem even 
more obscure[7]. The diligent reporting of  VTE in the 
prospective sense in randomized trials can provide insight 
into the survival impact of  VTE on pancreatic cancer 
as well. The additional data for the NCI-CTG PA.3 trial 
(Table 1)[8] demonstrate clearly that the detrimental impact 
of  VTE on survivorship can be greater than the beneficial 
impact of  the agent being studied (in this case erlotinib)[9]. 
We have shown that in fit patients randomized to phase 
Ⅲ trials the early portion of  the survival curve is the 
steepest amongst all the cancers of  the GI tract (Figure 1).  
We have suggested that this is an indirect effect of  VTE 
related “stealth” mortality[7].

Before the advent of  powerful and safe anticoagulants 
it would admittedly have been churlish to fault the lack 
of  work in this area, given the risks and difficulties 
attached to warfarin and unfractionated heparin; however, 
today it is difficult to understand why the development 
of  LMWHs in the last 15 years has not lead to the 
requirements of  pancreatic cancer patients, vis a vis VTE, 
being marked as a priority area for research. 

Could it be that to the casual eye reading the usual 
format of  epidemiological data, pancreatic cancer does 
not seem to have such a seriously worse problem than 
other cancers? Why does pancreatic cancer tend to be 
grouped together with colorectal, ovarian and bladder 
cancer-amongst others- especially in the emerging major 
trials[10] that are now trying to redress the above iterated 
grievance?

Epidemiological registry studies seem to attribute a 
similar cumulative incidence of  thromboembolism to the 
major cancers, such as ovarian cancer, colorectal cancer, 
stomache, lung and to pancreatic cancer. However these 

figures obscure a fact that does not seem to be usually 
highlighted. The common median survivorship of  these 
different cancer groups is not taken into account. If  one 
computes into the typically reported cumulative VTE 
incidence of  3%-5% for these cancers the fact that this 
incidence is seen over a median survivorship of  6-7 mo 
for metastatic pancreatic cancer, 20-24 mo for metastatic 
colorectal cancer and in excess of  36 mo for advanced 
ovarian cancer, one then gets a better feel for the 
disproportionate VTE related burden of  APC patients 
throughout their short life-span. This has been best 
expressed in the article by Chew et al[4] where cumulative 
incidence was then computed in terms of  rate of  VTE 
per 100 patient-years. While the registry 2-year cumulative 
incidence of  VTE for metastatic (the investigators use 
the term “remote”) stomache, bladder, ovarian, colon and 
pancreatic cancer were 4.4%, 4.3%, 3.3%, 2.9%and 5.4% 
respectively, the rate of  VTE per 100 patient-years for the 
same cancers for the first year after diagnosis were 10.7%, 
7.9%, 3.6%, 4.3% and 20% respectively[4].

PANCREATIC CANCER: THE “MODEL” 
FOR THE STUDY OF VTE
There are at least 2 other malignancies in the metastatic 
setting with serious thrombosis related problems, 
gastroesophageal tract (GOC) and non small cell lung 
cancer (NSCLC). Interestingly, small cell lung cancer 
(SCLC) has a much diminished incidence of  systemic 
VTE[11] but gets grouped with NSCLC as “lung cancer” 
in epidemiological studies reducing the actual VTE 
burden of  “lung cancer”. Similar to pancreatic cancer, 
patients with metastatic or locally advanced NSCLC 
and GOC tend to have short survivorship and high 
incidence of  VTE. Although the thrombosis problem 
in these malignancies may not be as severe as in 
pancreatic cancer, they are more common malignancies 
and therefore a trial would potentially be easier to 
recruit. The reason however that makes pancreatic 
cancer a more compelling model for the testing of  

Table 1  Impact of VTE on survival in the NCI-CTG PA.3 
study

Variable HR 95% CI P  value

Treatment effect
   Erlotinib   0.79 0.66-0.95 0.01
   Placebo 1.0
Thrombosis effect
   VTE   2.33 1.82-2.98  < 0.0001
   No VTE 1.0
Performance status
   ECOG  2+   1.69 1.35-2.12  < 0.0001
   ECOG  0-1 1.0
Extent of disease
   Local   0.60 0.48-0.74  < 0.0001
   Distant 1.0

Figure 1  Early death burden (EDB) of patients with APC (advanced 
pancreatic cancer) compared to patients with mCRC (metastatic colorectal 
cancer). The key lists the trials reviewed and the figures (%) for 3-mo survival. 
Detailed data can be found in reference 7.
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Reprinted with permission© 2008 American Society of Clinical Oncology. 
All rights reserved. VTE: Vascular thromboembolic disease.
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anticoagulants is that it carries very few of  the risks that 
would increase the likelihood of  International Society 
of  Thrombosis and Haemostasis (ISTH-scale) grade Ⅲ  
or worse bleeding complications. Brain metastases, 
with the accompanying increased risk of  intracranial 
haemorrhage, while common in lung cancer are almost 
unheard of  in pancreatic cancer. Nor is haemoptysis a 
risk in pancreatic cancer. Erosion of  the GI tract and GI 
bleeding, although possible in some cases of  duodenal 
infiltration, is markedly less likely than in GOC. Our 
own data attest to the safety profile of  weight adjusted 
dalteparin in pancreatic cancer patients[12]. 

Why do we need a model for these studies? Recent 
meta analysis of  trials to date have supported the 
notion that anticoagulants may have a significant impact 
on survivorship [13-15]. However, the inhomogeneous 
populations of  cancer patients studied in terms of  
anatomy, histology, stage, performance status, concurrent 
treatments and “line” of  treatment, coupled to the 
heterogeneity of  the dosing schedules and the type of  
the anticoagulant used, mean that numerous confounding 
variables can be held up by the critics to account for the 
results. Standardization therefore through a “model” 
malignancy will be necessary to provide the type of  data 
that will win over the skeptics. If  cost-effectiveness of  
VTE prevention cannot be demonstrated in a cancer with 
such a high VTE-event-rate where maximum therapeutic 
impact can be achieved with minimum time on treatment, 
then success in other clinical settings would be uncertain.

Not realizing potential survival and quality of  life 
benefits from the prevention of  morbidity and mortality 
related to VTE may not be the only matter at stake. There 
may be further reasons why the study of  anticoagulants 
specifically in pancreatic cancer should command 
attention. In an era of  complex team approaches to trial 
design, often driven by statistical considerations and 
competing pharmaceutical priorities, clinical parameters 
that may inf luence trial endpoints may be easily 
overlooked. For example, the detrimental clinical impact 
of  VTE on up to 20% of  patients entering a pancreatic 
cancer study is an a priori variable that is not stratifiable. 
It therefore could influence the outcome of  conventional 
study endpoints, putting major expensive trials of  new 
anticancer agents at risk of  both Type Ⅰ and Type Ⅱ 
statistical error. This is especially pertinent in a cancer 
where we are looking for small benefits, where the accrual 
of  more than a few hundred patients per trial is not likely 
and in which the superimposed thrombogenic effect of  
the anti-cancer agents (novel and old in combination) 
cannot be prospectively quantified. Maybe, in this specific 
malignancy, we should be fixing VTE first and then 
starting our journey down the exciting routes that seem to 
be opening up with the newer anti-cancer agents.

CONCLUSION
VTE in cancer is a complex and serious clinical issue 
that needs better understanding, better treatments and 
sophisticated preventative approaches. Pancreatic cancer 

patients are at the forefront of  VTE related morbidity and 
mortality making pancreatic cancer the model malignancy 
to address the issues related to VTE and cancer.

REFERENCES
1 Khorana AA, Fine RL. Pancreatic cancer and throm-

boembolic disease. Lancet Oncol 2004; 5: 655-663
2 Hillen HF. Thrombosis in cancer patients. Ann Oncol 2000; 

11 Suppl 3: 273-276
3 Ogren M, Bergqvist D, Wåhlander K, Eriksson H, Sternby 

NH. Trousseau's syndrome - what is the evidence? A 
population-based autopsy study. Thromb Haemost 2006; 95: 
541-545

4 Chew HK, Wun T, Harvey D, Zhou H, White RH. Incidence 
of venous thromboembolism and its effect on survival 
among patients with common cancers. Arch Intern Med 2006; 
166: 458-464

5 Sproul EE . Carcinoma and venous thrombosis: The 
frequency of association of carcinoma in the body or tail of 
the pancreas with multiple venous thrombosis. Am J Cancer 
1938; 34: 566-585

6 Mandalà M, Reni M, Cascinu S, Barni S, Floriani I, Cereda 
S, Berardi R, Mosconi S, Torri V, Labianca R. Venous 
thromboembolism predicts poor prognosis in irresectable 
pancreatic cancer patients. Ann Oncol 2007; 18: 1660-1665

7 Sgouros J, Maraveyas A. Excess premature (3-month) 
mortality in advanced pancreatic cancer could be related to 
fatal vascular thromboembolic events. A hypothesis based 
on a systematic review of phase III chemotherapy studies in 
advanced pancreatic cancer. Acta Oncol 2008; 47: 337-346

8 Moore MJ, Paruleker W, Ding K. ‘In reply’. J Clin Oncol 
2007; 25: 4321-4322

9 Moore MJ, Goldstein D, Hamm J, Figer A, Hecht JR, 
Gallinger S, Au HJ, Murawa P, Walde D, Wolff RA, 
Campos D, Lim R, Ding K, Clark G, Voskoglou-Nomikos 
T, Ptasynski M, Parulekar W. Erlotinib plus gemcitabine 
compared with gemcitabine alone in patients with advanced 
pancreatic cancer: a phase III trial of the National Cancer 
Institute of Canada Clinical Trials Group. J Clin Oncol 2007; 
25: 1960-1966

10 Agnelli G, Gussoni G, Bianchini C, Verso M, Tonato M. 
A randomized double-blind placebo-controlled study on 
nadroparin for prophylaxis of thomboembolic events in 
cancer patients receiving chemotherapy: The ProtecT Study. 
Blood 2008; 112: 5

11 Altinbas M, Coskun HS, Er O, Ozkan M, Eser B, Unal 
A, Cetin M, Soyuer S. A randomized clinical trial of 
combination chemotherapy with and without low-
molecular-weight heparin in small cell lung cancer. J Thromb 
Haemost 2004; 2: 1266-1271

12 Maraveyas A, Holmes M, Lofts F, Garadi KK, Gardiner E, 
Sgouros J. Chemoanticoagulation versus chemotherapy in 
advanced pancreatic cancer (APC): Results of the interim 
analysis of the FRAGEM trial. J Clin Oncol 2007; 25: 4583

13 Akl EA, Kamath G, Kim SY, Yosuico V, Barba M, Terrenato 
I, Sperati F, Schünemann HJ. Oral anticoagulation for 
prolonging survival in patients with cancer. Cochrane 
Database Syst Rev 2007; CD006466

14 Akl EA , van Doormaal FF, Barba M, Kamath G, Kim 
SY, Kuipers S, Middeldorp S, Yosuico V, Dickinson HO, 
Schünemann HJ. Parenteral anticoagulation for prolonging 
survival in patients with cancer who have no other 
indication for anticoagulation. Cochrane Database Syst Rev 
2007; CD006652

15 Conti S, Guercini F, Iorio A. Low-molecular-weight heparin 
and cancer survival: review of the literature and pooled 
analysis of 1,726 patients treated for at least three months. 
Pathophysiol Haemost Thromb 2003; 33: 197-201

    S- Editor  Li LF and Li JL    E- Editor  Lin YP

Maraveyas A. Thromboembolism and pancreatic cancer

        October 15, 2009|Volume 1|Issue 1|WJGO|www.wjgnet.com


