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Haemophilia – The blood-loss-disease

To present the problem we had a workgroup for about one month and we organized a project. In this project we did a TV-show for our class to point out the problems of the people who are related to.

One thing to mension is that we dealed with a fictional case  just to show many different points of view in one story. But it´s for sure that these opinions are discussed in the public wherever haemophilia is the subject.

Explanation of characters:

Miss Schilling: 
TV-show moderator

Miss Bauer: 
Affected person, suffers from haemophilia

Dr. Bätjer: 
Practising doctor related to the disease

Miss Wegener:
Industrial spokesman for the product of recombinant factor VIII

Mr. Schmidt:
Representative of the interests of environmental protection

And now…. Welcome to bio-journal – the show!
Miss Schilling:

Good evening!

My name is Johanna Schilling and I am glad to welcome you to a new theme of my biological TV-show "Bio-Journal".

People who suffer from blood-diseases do not have for example the clotting-factor VIII.

For that reason there is a danger of bleeding to death if they do not get regularly Factor VIII in form of injections which are manufactured through genetic engineering.

Later we will go into this aspect in detail, but now I would like to welcome my first guest:

Miss Bauer.

She suffers from haemophilia, but her case is a very special one.

The probability, that a woman in Germany catches haemophilia is 1: 100 000 000, in opposite to that, the probability of a German man is 1:5000.

But let’s ask her, welcome Miss Bauer.

How did you notice that you have caught haemophilia?

Miss Bauer: 

Hello Miss Schilling. Today I’m 25 years old. 3 years ago, I had a car accident. Fortunately, there were no severe injuries, but I got a deep wound and the bleeding could not be stopped in a normal way. That’s how I noticed that I’ve caught haemophilia, but of course my case is not a severe one.

Miss Schilling:

Did also earlier members of your family suffer from blood-disease, or was your case the first one?

Miss Bauer: 

No, I found out that my father also suffered from blood disease, but I never met him, and my mother did not tell me anything about my father’s illness. She thought that haemophilia is a disease which affects only men, and my older brother does not suffer from blood disease. So there were no reasons for her to mention my father’s illness. But I’ve had another brother who died directly after his birth. With the help of a genealogical tree we found out that he suffered from haemophilia as well.

Miss Schilling:

How did you react to the diagnosis, did it affect you?

Miss Bauer:

The diagnosis affected me of course, although I’m not a severe case. The layman does not know much about this disease and becomes afraid. But I got more and more information and today I know that it’s no problem for me to live with this disease. Soon after having got the diagnosis, I contacted a self-aid group. There I’ve met a lot of interesting people.

Miss Schilling:

A real tragic case was your friend. I think that especially therefore you will advocate the production of factor VIII by genetic engineering.

Miss Bauer:

Yes, my friend suffers from haemophilia as well, but she is a more severe case than me. I met her in the self-aid group. She needs two injections of factor VIII-preparations weekly. On this way she was infected with the HI-Virus. It’s of course a terrible situation for all the people who needed injections of the clotting-factor before 1993.They lived in fear. So it’s clear that I support the production of recombinant factor VIII.

Miss Schilling:

However it is also interesting to learn something about the medical point of view of haemophilia. Dr. Lars Bätjer will give us an insight into his knowledge.

Dr. Bätjer:

Hello Miss Schilling, hello Miss Bauer, welcome everybody at home at your television sets. I’m glad to join your discussion and hope I can help to make things a bit more understandable.

Miss Schilling:

Probably you have already listened to what Miss Bauer just said behind the scenes.

How could this happen?

Dr. Bätjer:

Yes, Miss Bauer’s case is actually a very interesting one. First of all, she is, like Miss Schilling already told us, one female person out of 1:100.000.000 that suffers from haemophilia. But the second aspect is that she never mentioned her illness until the car accident. This is a very typical aspect of the fact that blood clotting consists of many different components, the so-called clotting factors. There are 13 of them and they work together in a kind of cascade-effect. This effect is comparable with the effect domino pieces in a row have. When the first factor starts his work in the blood-clotting process, it activates the following factor in the row and so on. Furthermore, the effect one factor has on another one is amplified from piece to piece.  In haemophilia A patients the F VIII is either completely missing or only present at low levels. According to the F VIII serum concentrations and residual activities we can classify different stages. Approximately 70 percent of haemophiliacs can be classified as severe bleedings, either spontaneous or caused by slight trauma may occur within the major joints or muscles but also inside the body, in the brain and spinal cord. But Miss Bauer obviously belongs to the other 30 percent, so the loss of blood gets only critical when the accident is quite serious. That’s why she did not mention her disease in the past. But I think we’ll talk about these aspects more closely later on.

The fact that the illness-rate of female persons is generally much lower than of male persons is influenced by the so-called “sex chromosomes”. While Haemophilia is a hereditary disease, the analysis of some genealogical trees gave the scientists the certainty that the genes for the haemophilia disease are carried by the X-chromosomes in a recessive way. So we know that females carry 23 equal pairs of chromosomes in each cell while males have 22 equal pairs and one pair of X and Y-chromosomes. So when a girl gets a defect X-chromosome from her parents, she is able to compensate the damaged chromosom with the information on the normal copy on her other X-chromosome. But it’s possible that she carries the disease in a recessive form to the next generation; while a boy with an abnormal X-chromosome has no “backup”-copy because of the XY-chromosome pair. So he gets the illness. The only possibility for a girl to catch the disease is the (very seldom) case that her father is haemophiliac and her mother carries the disease as a recessive attribute. That´s the case of Miss Bauer.

Miss Schilling:

How does haemophilia develop in general ?

Dr. Bätjer:
To know how haemophilia works you have to remember first the process of blood-coagulation. I already mentioned that there are 13 clotting-factors and they are all proteins. The factor that starts the build-up of the fibrin net when an injury happens is called Tissue Factor (TF). Normally this TF never gets in contact with the other blood-clotting factors because these factors are part of the blood which is surrounded by the inside of veins. In case of an injury the veins are damaged and the TF starts the clotting-process through the contact with the other factors. These platelet-factors build up a fibrin network that holds the red blood cells and closes the wound. It is necessary that this process works fast so that there is only a slight blood-loss. Haemophilia hinders this build-up process or slows it down so that the blood-loss gets critical.

Miss Schilling:

We have already heard, that women only seldom catch this disease, maybe you could explain a very popular case, the case of a royal family.

Dr. Bätjer:
Yes, of course. For this purpose I brought along an overview from the family tree of the European monarchy.
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As you can see, the origin of haemophilia here reaches back to the relationship between Prince Albert of Saxony and Queen Victoria. Because Prince Albert didn´t suffer from haemophilia, Queen Victoria must have been the carrier of the damaged recessive gene on the X-chromosome, or the disease resulted from a new spontaneous mutation.

It´s also interesting that no female in this family caught the disease, but 10 male persons did. 

The little picture shows the possibilities when the mother got the bad recessive  gene on the X-chromosome.
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Miss Schilling:

But the blood of people who suffer from haemophilia does not clot, or it clots more slowly than normal. What is it, that they miss?

Dr. Bätjer:

To be precise, the missing factor is called Factor VIII in case of haemophilia A and Factor IX in case of haemophilia B. The missing of Factor IX, also called Christmas-factor , is even worse and leads to death for most of those people, mostly short after the birth. Both factors have an extremely important part in building up the fibrin net.

Miss Schilling:

Does this desease affect people always in the same way or  are there any differences ?

Dr. Bätjer:
That´s what I already said: The question is which parts of the clotting-factor are damaged or totally missing. Sometimes, the process of blood-clotting is just a bit delayed, sometimes the clotting takes up to 15 to 20 minutes. Those people need medical care immediately.

Miss Schilling:

So factor VIII is necessary to clot the blood.

Dr. Bätjer:

Yes, certainly.

Miss Schilling:

As already said before, factor VIII is also produced by genetic engineering.

Would you support this kind of preparation ?

Dr. Bätjer:

Yes, of course. People who suffer from haemophilia need the Factor VIII-treatment to survive. It´s our task to search for cheap and safe ways to produce this recombinant Factor VIII to make an almost normal life possible for these people.

Miss Schilling:

Thank you that you have told us so much about your case of haemophilia A, Miss Bauer and I also thank you, Dr. Bätjer, that you have taught us something about your medical point of view.

My next guest is Miss Wegener. She works for the Bayer AG that is an important pharmaceutical industry in Germany. She is engaged in the production of recombinant factor VIII-preparations. Welcome Miss Wegner!

Maybe first you could describe what kind of preparations you have developed.

Miss Wegener:

For 30 years the pharmaceutical industry had got factor VIII from human blood plasma. But in the middle of 1980 a problem arose: there were the diseases "AIDS" and "hepatitis" and many units of stored blood were infected. To be sure, the investigators introduced better tests and specific purification, but there was still the danger of an infection with deadly diseases. And that’s of course a large problem for all the people who suffer from haemophilia and who need weekly injections of factor VIII. They lived in fear.

But now we found a solution to this problem: Today we’ve got the possibility of producing factor VIII by methods of genetic engineering. The latest preparation is not yet allowed in Europe, but admissible in the USA.

Many people fight for the admission of recombinant factor VIII but also some adversaries of these developments protest against the expansion of gene technological laboratories.

Miss Schilling:

Would you also be so kind as to describe the way how you produce these preparations?

Miss Wegener:

Yes of course Miss Schilling. Therefore I brought along this diagram.
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On the left side you see the E.coli bacterium with the chromosome and the plasmid. Now we isolate the plasmid. With the help of restriction enzymes we cut it open. 

On the right hand side we see the cDNA of human beings. Now we isolate the desired DNA-section. We insert the DNA-section into the opened plasmid. So we get a recombinant plasmid in a genetically altered bacterium. The plasmid is the vector, which transports the DNA of the factor VIII-gene into "Baby hamster kidney cells" (BHK). The genetic information for factor VIII is integrated into the chromosomes of the BHK-cells and these host cells produce the foreign protein and secrete it into the culture medium. From which it can be isolated, purified und processed for human use.

Miss Schilling:

Is it correct to say that bacteria of E.coli are necessary to multiply the gene of factor VIII?

Miss Wegener:

Yes, as I explained.

Miss Schilling:

So you also need the principle of "reverse transcription"?

Miss Wegener:

This was used for contracting the cDNA of the factor VIII protein.

Miss Schilling:

Now there’s still the question whether if it’s right or wrong to produce these preparations by genetic engineering.

Miss Wegner:

Of course there would be a lot of safety measures necessary, because we don’t want to endanger the population.

So you can see that there are no disadvantages and this product will help many people, who suffer from haemophilia and who are waiting for help. I think, we are not allowed to keep back this progressive medicine.

Miss Schilling:

To show you also the opposite point of view I now welcome Mr. Schmidt.

Mr. Schmidt you are a representative of the interests of environmental protection.

Mr. Schmidt:

Yes, yes, yes, but first of all, I guess we have to figure some things out. I’d like to hear the voice of the audience.

Hey, Mister, you live in this area, right? No, never mind, I know you do! Did anybody ask YOU for permission to open up a biological safety lab in your neighbourhood? Most probably not, I believe.

Miss Schilling:

Would you be so kind as to sit down first that the show can go on?

Concerning this question what do you think about the security of the environment? Are there any problems for you?

Mr. Schmidt:

Any problems? The whole project is a mess! Don’t get me wrong, I understand those innocent people suffering from Haemophilia but what’s the prize for saving this minority from bleeding to death? Think about it. What would happen if these resistant bacteria of E.coli were set free? A disaster! These bacteria will grow into colonies, they are resistant against antibiotics and the result are new and unknown diseases that can’t be cured. Another aspect is that these bacteria are going to populate the canal-systems and mess up the whole sewage-cleaning. The environment is endangered and that’s why there is still no authorization from the central committee of biological safety. 

The ONLY possible solution would be the use of bacterial tribes with reduced infectious attributes.

Miss Schilling:

Now, you’ve probably noticed we are at a point where you could discuss for a long time, because there are different points of view, but unfortunately our transmission time is already over.

Thank you everybody for your attention and I’ll be glad if you could switch on your TV again, when we present a new theme on "Bio-journal". Good-bye.
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