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Low Level of Circulating Activated Protein C Is a Risk Factor
for Venous Thromboembolism
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Abstract

The levels of circulating activated protein C (APC) reflect
in vivo protein C activation. The aim of this study was to
determine whether a low APC level is an independent risk
factor for venous thromboembolism (VTE). We measured
APC in 160 patients with a history of VITE and without
recognized thrombophilic defects, and in 199 healthy
individuals. The mean (+SD) APC level was lower in patients
(0.994£0.44 ng/ml) than in controls (1.19+0.41 ng/ml) (p
<0.0001), and showed a different distribution in the two
groups. Thirty--eight patients (23.7%) had APC levels below
the 5th percentile of the control group (<0.69 ng/ml) and 57
patients (35.6%) had APC levels below the 10th percentile
(<0.77 ng/ml). APC levels <0.69 ng/ml increased the risk of a
single or recurrent episode of VTE 4.2-fold (95% confidence
interval, 2.0-9.0) or 6.9-fold (2.6-17.9), respectively, and
APC levels <0.77 ng/ml increased these risks 3.4-fold (1.9-
6.2) or 5.1-fold (2.3-11.2) respectively, compared with
controls. Familial studies revealed that in some cases the low
APC phenotype seems to be hereditary. We conclude that a
low level of circulating APC in individuals without any of the
most recognized thrombophilic defects is a prevalent,
independent risk factor for VTE, and that it predisposes to
recurrent VTE.
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Abstract

A first clinical evaluation has been made of the performan-
ce of a newly devised immunofluorometric assay for
measuring plasma concentrations of activated protein C (APC)
in complex with protein C inhibitor (PCI). The method was
compared with testing for other markers of hypercoagulability
in a case-control study comprising 123 patients with clinical
suspicion of deep vein thrombosis (DVT). The diagnosis was
confirmed by ascending phlebography, and the thrombotic
burden estimated with a newly developed scoring system.
Receiver operating characteristics (ROC) curves calculated to
demonstrate the discriminatory capacity of the methods,
showed the area under the curves (AUCs) to be similar for the
APC-PCI and D-dimer methods. However, in contrast to the
D-dimer method, the APC-PCI method measures a well-
defined analyte, a prerequisite for reliable comparisons of
future clinical studies. The APC-PCI method appears to be
particularly useful as a marker for detection of recently
developed proximal thrombi.
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