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INTRODUCTION 

Hemophilia is a sex linked, recessive, hereditary disorder charac­
terized by excessive bleeding. This bleeding tendency manifests 
itself in spontaneous hemorrhages in the joint cavities and muscles, 
and in excessive bleeding after trauma or surgical procedures. 

The first written references to the disease can be found in the 
Babylonian Talmud, in which it can be read that Rabbi Judah the 
Patriarch exempted the third son from circumcision if his mother 
had already lost two sons because they had bled to death after 
this operation ( 1 ) . Rabbi Simon hen Gamaliel even forbade a boy 
to be circumcised whien sons of his mother's three elder sisters had 
died from bleeding after circumcision ( 2). 

In the 19th century Wardrop discovered the prolonged clotting 
time of hemophilic blood. For a long time lack of prothrombin was 
held responsible for the clotting defect until in 1935 Quick found 
that the prothrombin time of hemophilic plasma was normal ( 2) . 

Patek and Taylor reported in 1937 that the prolonged clotting 
time of hemophilic plasma could be normalized by the addition of 
a globulin fraction of normal blood. For this reason the lacking 
clotting component was called antihemophilic globulin; later, by 
international agreement, it was named clotting factor VIII (2). 

In 1944 Pavlovsky observed that a mixture of the blood of two 
hemophiliacs known to him had a normal clotting time ( 3, 4). The 
right interpretation of this finding was given only in 1952 and not 
by Pavlovsky himself. In that year reports from New York, San 
Francisco, and Oxford described a disease which was clinically and 
genetically undistinguishable from hemophilia, but the lacking 
clotting component was not factor VIII ( 5-7). The missing factor 
in this new disorder, PTC-deficiency, Christmas disease or hemo­
philia B, was later called factor IX. 

Hemophilia is a relatively rare disorder with an incidence of 
approximately 1: 10,000 men if mild cases are also taken into 
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account. Some 15 % of hemophiliacs suffer from hemophilia B ( 8). 
The disease frequently causes severe destruction of joints with 
much suffering and disability to the patients. The economic burden 
for society that pays for the lifelong and costly treatment of the 
patients is very heavy. As a consequence, one endeavours all over 
the world in this field of the medical sciences to prevent irreversible 
damage to joints or even to prevent the disease altogether by means 
of genetic counseling of carriers. 

In this thesis three aspects of hemophilia B are discussed. The 
first concerns the heterogeneity of hemophilia B. Some patients 
with hemophilia B have biologically inactive factor IX molecules 
in their plasma. These molecules show a cross-reaction with anti­
bodies against normal factor IX. Because of this property these 
patients are classified as B+ or CRM-positive. The question as to 
whether patients lacking factor IX molecules completely, B- or 
CRM-negative patients, really exist, or whether absence of factor 
IX molecules is due to the imperfection of laboratory techniques, 
is a matter of debate to which we shall add our view. The second 
problem concerns the detection of carriers of hemophilia B. Carrier 
detection is an important issue for the female relatives of a hemo­
philic patient because they have a chance of bearing sons with this 
potentially disabling disease. In a large proportion of possible 
carriers it is difficult to ascertain whether such a woman is a carrier 
or not. We shall describe our attempts to improve carrier detection. 
Furthermore we studied the in vivo yield of factor IX concentrates. 
When factor IX concentrates are transfused into patients with 
hemophilia B for the treatment or prophylaxis of bleeding, a con­
siderable proportion of the transfused factor IX molecules is not 
recovered in the plasma compartment of the patient. We report the 
progress of our search for these lost factor IX molecules. 

The inhibitor neutralization assay (INA), which is applied for 
the assay of factor IX-CRM, has been extensively used by several 
authors who described molecular variants of factor IX. Its appli­
cation in carrier detection has been reported twice ( 9, 10), whereas, 
to our knowledge, it has never been used in the study of factor IX 
concentrates. Apart from the factor IX activity assay, the INA 
forms the methodological mainstay of this study. A description of 
this test is given in Chapter I. 
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