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* Bloedstolling: pro- en anticoagulante factoren in het bloed

* Erfelijke risicofactoren voor trombose

* Ontdekking van factor V Leiden




* ‘Uit de oude doos’
* Inspanningen van een grote groep onderzoekers
* Nietiedereen wordt genoemd

* Paradox: ontdekken is ‘fun” maar trombose is helemaal niet funny

* |k ben geen arts en klinische vragen kan ik moeilijk beantwoorden




Leidse ontdekkingen
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Leidse ontdekkingen
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Pro- en anticoagulante factoren in de bloedstolling (Wikipedia)
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Erfelijke factoren bij trombose in 1992

Prevalentie Risico
Antitrombine deficientie 0.02% ?
Proteine C deficiéntie 0.2-0.4% 7-10x

Proteine S deficiéntie ? ?




Erfelijke factoren bij trombose in 1992

RAPID COMMUNICATION

The Spectrum of Genetic Defects in a Panel of 40 Dutch Families With
Symptomatic Protein C Deficiency Type I: Heterogeneity and Founder Effects

By P.H. Reitsma, S.R. Poort, C.F. Allaart, E. Briét, and R.M. Bertina

Heterozygosity for protein C deficiency is associated with
thromboembolic episodes, but clinical symptoms are nonran-
domly distributed among protein C deficient families. This
finding has led to the provisional definition of clinically
dominant and clinically recessive protein C deficiency. We
report here the molecular basis of hereditary, clinically
dominant protein C deficiency in a panel of 40 Dutch probands
from apparently independent families. All but one subject
was a heterozygote for a point mutation in the protein C
gene. These 39 subjects shared 15 mutations, six of which
occurred in more than one proband (between two and nine).

HE HUMAN BLOOD coagulation cascade is downreg-
ulated by a variety of natural anticoagulant mecha-
nisms. Among these mechanisms is the so-called “protein C
anticoagulant pathway.”' This pathway is initiated when
thrombin (generated in the coagulation cascade) binds to
the endothelial membrane receptor thrombomodulin. The
resulting complex activates the zymogen protein C. Acti-
vated protein C in turn inactivates the procoagulant cofac-

- 1w Twww 1

The diversity in the 15 mutations, together with the observa-
tion that the most frequent Dutch mutation was also found in
a Swedish family with clinically recessive protein C defi-
ciency, makes it unlikely that the molecular basis of protein C
deficiency will be different between the clinically dominant
and recessive forms. The recurrence of one of the mutations
is most likely due to a founder effect, which suggests that
when an additional hereditary factor is involved in the clinical
severity of protein C deficiency this factor may remain linked
to the protein C gene over many generations.

© 1991 by The American Society of Hematology.

These findings contrast sharply with two sets of data that
do not support a strong association between heterozygosity
for protein C deficiency and thrombotic disease. First, there
is the observation that in many instances severely affected
homozygous infants were born from heterozygous parents
who have neither a personal predisposition to thrombosis
nor a family history of thrombosis.>* Second, the measure-
ment of protein C levels in a large panel of 4,723 healthy



‘Activated protein C resistance’ (APC resistentie)

Proc. Natl. Acad. Sci. USA
Vol. 90, pp. 1004-1008, February 1993
Medical Sciences

Familial thrombophilia due to a previously unrecognized mechanism
characterized by poor anticoagulant response to activated protein C:
Prediction of a cofactor to activated protein C

(protein S/thrombosis /blood coagulation/anticoagulation)

BJORN DAHLBACK*T¥, MAGNUS CARLSSONS, AND PETER J. SVENSSONT

*Department of Clinical Chemistry and "Department for Coagulation Disorders, University of Lund, Malmé General Hospital, S-21401 Malméo, Sweden; and

E ffg $Department of Medicine, Ryhov Hospital, S-55185 Jonkoping, Sweden

Communicated by Jan G. Waldenstrom, October 15, 1992
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Is stollingsfactor factor Vil of V betrokken?
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Is stollingsfactor factor Vil of V betrokken?

chromosome) is associated with hemophilia (2). It is hypo- Tissue factor
thetically possible that mutations in or close to the APC extrinsic) pathway
cleavage sites could yield factor VIII molecules that are
resistant to APC. Many of the present observations were
compatible with the presence in the proband’s plasma of such 3
a_modified factor VIII molecule. However, the possibility
was excluded by DNA linkage analysis,lwhich showed the
proband and his alfected brothers to have different factor \\

~ T Vila VIl
XI Xla -

: A Tissue factor «—— Trauma
IX IXa Vlla :

| ........................ Antlthrombln

‘Thrombln (la) ..~ Common

pathway
e o e V

Flbrlnogen Fibrin (la)

. TFPI

S .. N\ .......... .
e /—\
ve Protei Xllla XIll
Active Protein C .
Protein S Crps§-|inked
A fibrin clot

Protein C + Thrombomodulin



Is stollingsfactor factor Vil of V betrokken?

chromosome) is associated with hemophilia (2). It is hypo- Tissue factor
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cleavage sites could yield factor VIII molecules that are
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Although linkége analysis to the factor V gene was not

. TFPI

performed, |a_mutation in the factor V gene was unlikely|'mbin (lla) - Common
because the poor APC response was less pronounced in the \ pathway
factor Xa assay (which only reflected factor Va degradation) :

than in the APTT- and factor IXa-based assays (which were ) Fibrin (la)
sensitive to inhibition of both factors VIIIa and Va). The poor P
anticoagulant response to APC in the APC-APTT assay and lxma Xill
in the factor IXa-based assay appears to be due to a combi-

nation of subnormal APC effects in the degradation of both  Cross-linked

factors VIIla and Va. fibrin clot
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Het antwoord is:

The inherited poor anticoagulant response to APC de-
scribed here cannot be explained by the currently accepted
scheme of the protein C anticoagulant system. On the basis
of results presented in this paper, it would appear to be
reasonable (o hypothesize the presence in normal plasma of
a previously unrecognized cofactor to APC.] The poor anti-

coagulant response to APC found in the proband and many
of his relatives appears to be best explained by an inherited
deficiency of such a cofactor. Although elucidation of the




Analyse van een familie met APC-resistentie, oktober 1993
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Mengproeven, oktober 1993 /
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Factor V Leiden mutatie gevonden, oktober 1993
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Prevalentie factor V Leiden mutatie in patiénten en controles (LETS)
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Verdeling van factor V Leiden over de wereld
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Factor V Leiden patent
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* Grote invloed op het denken over erfelijke risicofactoren voor trombose

* Veel aandacht gegenereerd voor interacties tussen erfelijke en niet-erfelijke

risicofactoren

* Nut voor primaire preventie van trombose beperkt?




