Thrombosis and Cancer : Trousseau’s Syndrome Revisited

‘I have long been struck with the frequency
with which cancerous patients are affected with
painful oedema in the superior or inferior
extremities, whether one or other was the seat of
cancer. This frequent occurrence of phlegmasia
alba dolens with an appreciable cancerous tumour,
led me to the inquiry whether a relationship of cause
and effect did not exist between the two...."

This statement was described by Armand
Trousseau, a famous French physician, in 1865 .
Since his orig‘iAal description, plenty of studies have
confirmed tHis phenomenon, though the mecha-
nism and function of abnormal blood coagulation
in cancer remain unclear.

High risk of thromboembolic disease in
cancer patients is well recognised as a conse-
quence of operations or chemotherapy 2 This could
effect the survival of patients. Prophylactic antithrom-
botic agents are routinely used for cancer patients
in western countries. Interestingly, this group of
patients were found to carry a longer survival % How
can we explain this unexpected finding? Is the
reduction in death from decreasing of thromboem-
bolic diseases, the direct effect of antithrombotic
agents? Is there any possibility that tumour biology
might be altered by the antithrombotic agents which
interfere the cascades of several proteases?

There are some patients who present with
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spontaneous venous thrombosis and subsequently
develop cancer “. One of the milestone studies was
published in the New England Journal of Medicine
by Prandoni et al *. They found that 7.6 % of patients
with deep vein thrombosis (DVT) without a detec-
table primary cause developed clinically overt
cancer within 2 years. The incidence of cancer was
even higher among the patients who had recurrent
DVT (17%). Recent studies by Baron ® and Sorensen’
also supported the strong association between
thrombosis and cancer.

Other evidences linking thrombosis with
cancer consist of both obvious clinical findings and
laboratory research. Fifty percents of cancer patients
have one or more abnormality in laboratory parame-
ters of haemostasis, and the incidence rises to 90%
in those with metastatic cancer °. The high levels of
tissue factor and thrombin-antithrombin 11l but not
factor Xll have been detected in plasma samples of
cancer patients °. This finding indicates that the
extrinsic pathway of blood coagulation is activated
in cancer patients.

If the activation of blood coagulation
involves in tumour biology in the way that it could
aggravate the tumour potential, the inhibition of this
process should be the alternative or adjuvant
treatments of choice for cancer patients. Again,
several studies seem to support this hope. In

experimental tumour models, the anticoagulant
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therapy can reduce metastasis '°. Adjuvant warfarin
therapy could prolong survival in lung cancer
patients'’. In a study of 1,250 patients undergoing
major abdominal surgery for cancer at the King's
College Hospital in London, those who received
thromboprophylaxis with unfractionated heparin
had a lower mortality rate at 3 years (9.2% vs. 21.4%,
p = 0.02) compared with control patients 2. Another
study showed a marked reduction in late cancer
death within six months by low molecular weight
heparin (11% vs. 31%, p = 0.005) ™. The mechanism
by which perioperative heparin therapy inhibits late
death from metastatic cancer is unexplained.

To date, the overwhelming information
unhindered by the development of molecular
biology technology has opened up the under-
standing in natural behaviour of tumour. Mecha-
nisms by which antithrombotic drugs may influence
tumour biology was postulated. The expression of
tissue factor by tumour cells was shown to associate
with enhancing of growth, invasion, metastasis and
angiogenesis '. The signalling pathway of tissue
factor activates blood coagulation through the

downstream serine proteases. This pathway might
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work in autocrine and paracrine fashion and possibly
activate across the cascade to affect several media-
tors such as cytokines and growth factors *°

One of the considerable natural history of
the tumour is that its ability to generate proteolytic
factors and adhesion molecules which are essential
for tumour growth, invasion, angiogenesis and
metastasis. Recent discovery of survivin, a gene
thought to inhibit apoptosis (programmed cell
death), may be another jigsaw linking thrombosis
to cancer, because its CDNA sequence is equivalent
to the antisense sequence of coagulation factor X, a
central factor in common pathway of blood coagu-
lation .

The interaction between tumour cells and
extracellular matrix of host involves in the balance
between the series of proteolytic cascades and
fibrinolytic reactions. Numbers of activators and
inhibitors of proteases and fibrinolytic enzymes have

been demonstrated to involve in the complex

“mechanism of growth, invasion, angiogenesis and

metastasis of tumour '. Thus, the interference of
blood coagulation activation conveyed by tumour

cells may be a new weapon for fighting with cancer.
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