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Global coagulation tests, such as activated partial throm-
boplastin time (aPTT), D-dimer test or endogenous
thrombin potential record coagulation activation, which
may be induced by several causes. Increased D-dimers
may, for example, be detectable several weeks after an
operation w1x. Moreover, severe infections, tumors or
pregnancy may cause coagulation activation and thus
positive D-dimers or shortening of the aPTT, whereby
these coagulation changes will not specifically indicate
an increased tendency to thrombosis, but merely multi-
factorially induced coagulation activation. Therefore, the
D-dimer test has a negative predictive value in patients
with suspected deep venous thrombosis, whereas a pos-
itive test result may be caused by many other conditions,
including advanced age w2x. This equally applies to the
validity of global coagulation methods, when performed
in order to assess the risk of recurrent thrombosis after
discontinuation of oral anticoagulation therapy.

It is therefore desirable to detect not only global coag-
ulation activation, but to define more accurately the cau-
sality behind the in-vivo, clot-formation tendency. Being
able to determine specifically an existing tendency to
thrombosis is useful, particularly when clinical conse-
quences arise not only regarding secondary prevention,
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but also regarding primary prevention of thrombo-
embolic events in case of a positive family history, intake
of oral contraceptives or post-menopausal hormone
replacement, during pregnancy or after recurrent
abortion.

Thrombophilia is defined as a genetically conditioned
or acquired tendency to thrombosis and/or embolisms.
The most important hereditary pro-thrombotic risk fac-
tors are APC resistance, generally caused by the factor
V-Leiden mutation or by a point mutation in the pro-
thrombin gene at position 20210 (G)A), and inherited
deficiency of antithrombin, proteins C or protein S, which
however, in contrast to factor V-Leiden- and prothrombin
mutation, occurs considerably more rarely and may be
the result of more than 200 different mutations. In addi-
tion, increased coagulation factor VIII is associated with
an increased risk of thrombosis, as are coagulation fac-
tors IX and XI w3x, whereby the causes of these increased
factor activities may be acquired or inherited.

The most important acquired cause of thrombophilia
are the so-called antiphospholipid antibodies, which may
be detected in form of lupus anticoagulants or increased
anticardiolipin- or anti-beta2-glycoprotein I-antibodies
w4x. This heterogeneous group of antibodies is directed
against phospholipid-coagulation protein complexes and
may trigger not only arterial or venous thromboses, but
also recurrent miscarriages. Only repeated detection of
these antibodies is of clinical relevance.

Venous thrombosis represents a multifactorial disease
and pathological thrombophilia results are only partially
responsible for the occurrence of venous thrombosis. A
negative screening does not exclude an inherited risk for
venous thrombosis. Moreover, identical thrombophilia
predisposition in a family affected by thrombosis may
exhibit different clinical penetrance in the different family
members w5x. Therefore, thrombophilia screening is only
useful, if future anticoagulation management depends on
the result of these examinations. So far, prospective
studies were unable to find any correlation with a signif-
icantly elevated risk of recurrent thrombosis regarding
either the heterozygous form of the factor-V Leiden var-
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iant or the prothrombin mutation G20210A w6, 7x. When
detecting combined thrombophilia, the risk of recurrent
thrombosis was borderline significantly elevated. Unfor-
tunately, the available data related to the risk of recurrent
thrombosis of rare thrombophilias, such as the homo-
zygous forms of the factor-V Leiden mutation and the
prothrombin mutation, as well as inherited forms of anti-
thrombin-, protein-C and protein-S deficiency are
unclear, although it can be assumed that these patients
may benefit from prolonged oral anticoagulation due to
their higher overall risk. For these patient groups, pro-
spective multi-center studies are urgently needed in
order to assess more precisely the risk of recurrence.

On the other hand, the available data concerning the
risk of recurrent thrombosis for patients with proven anti-
phospholipid syndrome are convincing. It is known that
these patients have a clearly increased risk of recurrence
and therefore benefit from prolonged anticoagulation
even after the first occurrence of thrombosis w8, 9x.
Patients with antiphospholipid syndrome were therefore
not included in studies investigating global coagulation
tests, such as the D-dimer test or the endogenous
thrombin potential as a marker for recurrent thrombosis
w10x. Without differentiated thrombophilia screening, this
high risk patient group would not have been identified.
Therefore, a global test cannot replace differentiated
thrombophilia screening related to the risk of recurrent
thrombosis but may add additional information.

Differentiated thrombophilia screening may also be
useful in numerous other situations, e.g., pregnancy,
post-menopausal hormone replacement as well as
repeated fetal loss, particularly since global tests may be
non-specifically elevated in these situations, e.g., during
pregnancy.

Venous thromboembolisms occur in one out of 1000
pregnancies, and pulmonary embolism continues to be
one of the leading causes of death during pregnancy
w11x. The risk of venous thrombosis during pregnancy is
increased about 5-fold compared with non-pregnant
women of childbearing age, and increases after childbirth
to 60-fold during the first three months after delivery w12x.
The risk of a pregnancy-associated venous thrombosis
is about 50 times greater, when factor-V Leiden mutation
is detected, and about 30 times greater in carriers of the
prothrombin 20210 mutation compared with pregnant
women lacking these mutations. Therefore, differentiated
thrombophilia screening is indicated prior to pregnancy
in women with a history of venous thrombosis, with a
positive family history or when an antiphospholipid syn-
drome is suspected, and may not be replaced by a global
screening test, whose sensitivity to these thrombophilic
risks is yet unknown.

Fetal loss is a common and significant problem, since
about 20% of all women of childbearing age experience
at least one fetal loss, and at least five percent have two
or more spontaneous abortions. Furthermore, about

30–40% of recurrent abortions remain unexplained after
comprehensive gynecological, hormonal and genetic
investigations w13x. In a recently published review, several
studies examining the correlations between recurrent
abortion and thrombophilic risks were evaluated w14x. It
was possible to show significant associations for early
and late abortions in carriers of the heterozygous factor
V-Leiden mutation, the heterozygous prothrombin muta-
tion 20210 and in patients with positive anticardiolipin
antibodies, while protein-S deficiency was significantly
associated with the occurrence of late abortions. More-
over it has been known for a long time that recurrent
abortions are a typical symptom in patients with anti-
phospholipid antibodies w15x. Therefore, thrombophilia
screening is useful in women with repeated miscarriages.

For patients with antiphospholipid syndrome and
recurrent fetal loss, the benefit of anticoagulation in a
subsequent pregnancy has been proven, whereas for
inherited thrombophilia, placebo-controlled studies for
this indication have not yet been completed w5x, so that
anticoagulation with low-molecular heparin is therefore
currently not recommended. Whether global coagulation
tests exhibit any benefit in these situations remains
unknown.

Use of oral post-menopausal hormone replacement
therapy increases the relative risk to develop venous
thrombosis two- to fourfold, which is similar to the rela-
tive risk induced by oral contraceptive use. The risk is
greatest during the first year of therapy, and is also
increased in women with thrombophilia or a positive his-
tory of venous thromboembolisms w16x.

When assessing the overall risk for an individual, it
should be remembered that the relative risk of venous
thromboses during post-menopausal hormone replace-
ment is increased only about two to four times, but with
the simultaneous presence of thrombophilia, the absolute
risk of venous thrombosis is considerably increased due
to the greater age of the women in comparison to young-
er women taking oral contraceptives w17, 18x. Therefore,
with a positive own or family history, differentiated throm-
bophilia screening may be useful before starting post-
menopausal hormone replacement therapy. When
thrombophilia is detected, it may be beneficial to start
transdermal application of hormones, which is associat-
ed with a significantly smaller risk of venous thrombosis
w19x. Also for this indication no data are available for
global coagulation tests.

In summary, it can be stated that thrombophilia
screening makes sense in many clinical situations. Global
coagulation tests are currently not able to replace this
type of screening, although they have proven useful for
assessing the risk of recurrent thrombosis, and may
potentially serve as screening tests for differentiated
thrombophilia screening in the near future w20x. However,
due to the great number of different global testing meth-
ods, numerous studies are required to clinically validate
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the significance of these test methods for different
indications.
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