Duchenne Muscular Dystrophy

What can we do for our sick children and what should we not do?

An Interview with Professor Rudolf Korinthenberg.

Professor Rudolf Korinthenberg is medical directbthe Department for Child Neurology and chiettod muscle clinic at the
Center for Pediatrics and Youth Medicine at thevdrsity of Freiburg in Germany. On 15 February@@Dr. Guenter
Scheuerbrandt spoke to Professor Korinthenbergtabeyossibilities which are now available to iaeents and the doctors
for treating and managing a Duchenne boy as lorgeas is still no effective cure for the disealee following text is a
shortened version of the recorded interview whiab heen approved by Professor Korinthenberg foinfoemation of the
Duchenne families and their care givers. The gaestof Dr. Scheuerbrandt are printed in italics.

Clinical trialswith prednisone and cyclosporin.

We should begin with a discussion about the clirtital
with prednisone and cyclosporin which you are direg
in Germany.

Duchenne muscular dystrophy is, unfortunatelyi, atil
disease which, because of its genetic causest @urable.
Therefore, in addition to research for an effectiues, we
have to look already now for treatment possibaitighich
could at least alleviate the course of the diseaisthe
moment, the two cortisone preparations prednisode a
deflazacort are the only drugs known which bring a
noticeable improvement for the children and thamities.

But the prednisone treatment has side effedtsh
have been known for a long time and which are also
present in Duchenne boys. We and some colleagwes ha
therefore, thought about how we could reduce the
prednisone dosage, e.g., by giving the normal dgsag
however not continuously but only 10 days in a eowl
then interrupting the treatment for 10 days so ¢ma still
gets the effect this way but avoids the side edfect

We have tried this but then have seen thagffeet is
somewhat smaller than when prednisone is given
continuously daily. In order to improve this sitioat we
had the idea to combine it with cyclosporin. Cyplmsn is
a drug which reduces the immune reactions. It has a
different mechanism of action than cortisone. $baias
side effects, but during a long-term treatmenty te
somewhat more favourable than those of prednisone.

Our study with this combination started at the
beginning of 2004. At the moment, we have 120 pie
who are being treated or who already have complbsd
treatment. Each patient participates in the studyt$o
months. In order to evaluate the study correctly need
150 patients, i.e., we still need 30 more whom weehto
recruit in 2006 and whose treatment will last2007, so
that we will be able to analyse the study at thgirbeng
of 2008.

Any results about the effect of cyclosporia aot
available yet, because we are doing a double-slindy,
i.e., neither the patients nor we, the scientigiew
whether a particular child has received cyclosporia
placebo, a neutral substance, in addition to psede.
But we can say that the study is functioning veefi\and
that no severe side affects have appeared. Of2be 1
patients, only two had to leave the study, oneabse he
lost his ambulation relatively soon, and the othegause
a diabetes manifested itself which we had not disrzd

before his enrolment.
Prednisone.

For the treatment with prednisone alone, professaotdyi
Dubowitz prefers to give the normal dosage of 0.75
mg/kg/day for 10 days and then to interrupt thatment
for the next 10 days. This means that the childiren
getting, on average, only half of the normal amount
Should one do it this way or rather give prednisase
before, every day without interruption?

This question is difficult to answer, because ttageeno
really reliable data. We have, together with Predes
Reitter in Mainz participated in the first Germadndy
with prednisone and deflazacort and given daily the
normal dosage. At that time, we were satisfied whth
long-term effect but we also have seen the sidmesff

Therefore, | decided already a few years agoytthe
Dubowitz scheme and to give the intermittent dosage
schedule. | have always discussed this with thergar
quite openly, and then we have decided togethenkhew
should proceed. Our experience with the intermitten
dosage was that the side effects are really redBred
there exist no real good studies about this. Iinsge
however, that the therapeutic effect is also sona¢wh
reduced, and that was the motivation for adding
cyclosporin.

For one year now, a large European study isgbei
prepared which will be directed by Professor Katstihy
in Newcastle and which should answer the questions:
What is better, prednisone or deflazacort, and vghat
better, the daily treatment or some form of intetenit
treatment in order to reduce the side effects? plmning
to participate in this European study with our paeas
soon a our study has been concluded.

In my consulting hours, | explain to the pasehe pros
and cons of the prednisone treatment in all detadsause
we have still parents who do not want this treatiméney
say, if it does not cure the disease, then we davish to
risk the side effects. This is acceptable. But nobshe
parents are for the treatment. Then | discuss Wimt
whether we should give the real effective dosadb thie
side effects or whether we should apply the intttemi
therapy which certainly has fewer side effects. tBate is
also a third way, that one starts with the highagesand,
when side effects appear, that one changestouhe
intermittent treatment. As the situation is at th@ement,
one can only discuss this individually with the fhes.



Proven data about which is better, do not exist yet
Creatine.

Les us talk now about creatine which many pareivis g
their children because they think it would help alods
not have any side effects. Sometimes, it is everihst
creatine could replace prednisone entirely or toeatain
extent.

Creatine has been discussed for 10 years or moee. Th
statement that creatine would be so effectiveitteatuld
replace prednisone, that is has the same effeetithudut
side effects, that just cannot be correct. We case® this
in any data. Several studies were done with credtin
muscle diseases, some of which showed a slightteffe
Such studies with adolescents and adults have sdawn
that during the duration of a study of about sixiths, the
muscle force, especially of the arms, had increayed
about 5 to 15% of the force at the beginning. Simil
experiences come from sports medicine where a force
increase of a similar order of magnitude was olethiny
medium-distance runners and weight-lifters.

In July 2005, the CINRG (Cooperative Interoaéil
Neuromuscular Research Group) under the direcfion
professor Diana Escolar in Washington published the
results of a double-blind study with creatine alsd avith
glutamine, which showed some positive effects that,
however, were not so pronounced as to be statlgtica
significant. l.e., the observed differences werersall
that it could just have be an accident that thatée
children had reacted better than those who were not
treated. So, this study is not conclusive. Withuag in
Belgium and France, where 12 boys were treated with
creatine in several muscle centers, a slight peséffect
on the muscle force was found.

Thus, if one looks at the data critically: atiee, or,
more correctly, creatine monohydrate, seems to have
certain effect at least for the duration of thedsts of
mostly about three to six months. But nothingriswn
about the long-term effect fone or two years. There is
possibly an improvement of the energy metabolisritivh
may cause the reported effect on the muscle faroa the
muscle endurance. But, according to the preseat dat
creatine has no effect on the course of the diséasethe
specific symptoms of muscular dystrophy, the nauscl
wasting, is not being slowed down by this treatm&htt
is different with prednisone where we expect thate is a
definite slowing of the muscular dystrophy andtad t
long-term loss of muscle force.

Coenzyme Q10.

There was an open, i.e. , not double-blind, CINR@E)st
with coenzyme Q10 in addition to prednisone which
started in 2001 and which has now been completati. O
15 patients were treated. Dr. Diana Escolar has tolel
the preliminary results: An increase of the mugotee of
about 6% was found during the study period of 6 timan
Dr. Escolar concludes that coenzyme Q10 in comiaminat
with prednisone could play a role, but she saisdlsat a
larger double-blind study should be performed fdinal
evaluation and that a dosage that is too high caaldse
severe headaches.

The data for vitamin Q, as we are calling coenzyri® Q
here, is still considerably thinner than for creatiAnd if
one looks at the literature, it is difficult to @rusable data.
Therefore, the results of the CINRG study are really
important, although they are not yet final. Ithig ffirst
study with vitamin Q performed with Duchenne patisen

Vitamin Q, also called ubiquinone, is oneld many
vitamins which our body needs. It has two functidDee
is that it is important for the respiratory chairthe
mitochondria, the power stations of the cell. Therefit
is clear that a vitamin Q deficiency can cause olegical
symptoms, above all an ataxia. But only when tigeee
deficiency, and not when there is a normal supply o
vitamins. The other function is an oxidation pradiet,
similar asvitamin E. Also vitamin E has been
recommended earlier for the treatment of muscular
dystrophies.

Vitamin Q could possibly be helpful in musaula
dystrophies, because a shortage of dystrophin aaseca
chain of chemical reactions in the muscle cellscivhi
together could finally lead to muscle wasting, ailtbh one
does not know precisely which of the individualpstén
the metabolism is the important one. Perhaps ther@a-
thological oxidation reactions or overloading of th
mitochondria with calcium, which possibly could be
slowed down by vitamin E or vitamin Q. But this et
been proven clinically for the muscular dystrophiEsere
exist more serious data of vitamin Q for Parkindmease,
where several studies have shown that the degererat
processes in the brain can be somewhat reducetbbut
prevented.

In another neurological disease, Friedreialesia, the
heart function can probably be strengthened byniitaQ.
These patients have a cardiomyopathy as in Duchenne
patients, but for completely different reasonssTigart
disorder begins very early. We ourselves have five
children with Friedreich’s ataxia, of whom four,aat age
of seven to nine years, have already a visiblethear
involvement. We have first data that these heahghs
can be slowed down, however not prevented, by witam
Q. In this context, the company Santhera in Swianekis
performing a clinical study with Duchenne boys irrépe
in which we participate also. We will see whether t
muscle force of these patients will also becoméehet

It seems that there are limited effects witatine and
also with vitamin Q, but the scientific data fortlo
compounds are not yet convincing. As they are ahtur
substances, no side effects should be expectechwithal
dosages, so that a family can say: Why shouldn’tryvé,
because we have no other hope for an effective? i
theses substances are not really cheap. Espedialigin
Q is relatively expensive. Because no convincingiss
exist, these compounds are normally not being ippithe
health insurances. That means, there are cost$ wigc
families have to bear. And therefore, one should
reconsider, whether this money should not be better
invested differently, also in the interest of tinddren.

Green tea. Open clinical trials.

In a new publication, professor Urs Riegg in Geneva
shows that in mdx mice, their muscle function can b
improved by up to 50% if they get green tea extrHois
extract is available in Japan as tablets, e.g.,dancer
prevention. One should perform clinical studieshwit
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patients, but because the green tea is easy tmget,
could not prevent that the children, when theyaget
placebo, would also get at home green tea or gtean
extract, and that therefore, one could not evaihe
study correctly. It was proposed to perform an ogterly
instead and then simply check whether with grearhe
children are better off or not. What do you thin&lgput
this proposal?

Open studies are quite problematic. We have tonNzeea
that everything we are talking about here, grean te
extract, vitamin Q, creatine monohydrate, evehéfyt
have an effect at all, it would undoubtedly be csiyall,
somewhere between 5 to 10%. This is a percentagdawh
we often can also observe in treatments with placeb

These substances are being tried by moseddth
chenne boys just after the diagnosis was madeyhen
they are still quite young. A 3- or 4-year old hoigh
Duchenne will improve his motor activity even witho
any therapy. Obviously, it is not the making o th
diagnosis that leads to the degradation of theclasisbut
the disease has its own course. The loss of forde a
function generally is being noticed by the familiex
earlier than at the age of six to seven years. iBdfat
time, the children continue to develop.

In an open study without giving a placebo, does
never know whether that which has perhaps impréved
caused by the normal course of the disease, néiratly
the child is learning new things, or caused by the
medication. One really needs the placebo. If oneldvdo
this with older boys who, let's say, are eight orenyears
old, then the force is already so reduced, thatoomkd
really not expect anything functional from an irese of
force due to creatine of only 5 to 15%, becauseitabd%
of a small force obviously is also only a smallrgese.

Another practical problem is that many Ducheboys
are worse off in the winter than in the summercaose
during the winter they sit inside and cannot gef but in
the summer, they play outside with their friendd are
training their muscles. This observation has been
confirmed by many parents. Therefore, if | am stara
study in spring, | will always get positive effects

Thus, it would be better, one would perforaioable-
blind study with green tea as it is necessary lfather
substances in order to prove whether the posiffeets,
which one believes to have seen in a few individaaks,
can be repeated and therefore are really themdir to
prevent the children from drinking green tea durihg
study, one should have an agreement with the patieat
this does not happen.

Larger clinical studies.

Many other studies with many other substances airggb
performed, with albuterol, oxandrolone, L-arginiete.
But what one has found in mice or with a few chitdre
that is mostly not really significant. And thenhtlze end of
the publication, it is always said that larger sieslare
necessary.

| think | should explain here what this statemeparns,
that larger studies would be necessary. This hagtong
to do with the methods of such studies, and thadsis the
reason why we need 150 children for our trial aodamly
20. Natural processes mostly have a large varibili

Therefore, not every Duchenne disease is the sarde, a
not every Duchenne boy has the same force at the sa
age. And other things may happen: Everyone carkbrisa
leg, it can be spring or winter which influences thuscle
force, the boy can feel himself psychologically ¢ian use
his force well, and he can be depressed and sad and
therefore cannot “give” much.

If the variability of a disease is very lartjgen it is
difficult to prove positive changes which are natahn
larger than the natural variability. But in spitetlois, one
can prove such changes if one works with very many
patients. The smaller the effect is, e.g., thedase of
force which is expected from a therapy, the largest be
the number of patients, because the differencleeo t
variability is so small.

When a small study shows that there is a sgadati, as
e.g. with creatine, but it is not statistically sificant, then
one can perhaps make the result statistically faogmit
with two or three times as many patients, and angdc
also prove this small effect this way. But the effill not
become larger! It will only be more evident thastemall
effect is real and not the product of pure chance.

In most cases, we are dealing with substanbese
effect, if it exists at all, is only small, and dosot change
the fate of the children and does not improve thaiction
and their ambulation.

And even with prednisone and with deflazadbadne
evaluates all the available clinical data critigalland
professor Mansur has done this in the large Coehran
Study —, one gets only a prolongation of ambulatibn
about two years. We have to accept the fact thétel
other substances, even if they have an effectnetlbe
able to maintain the ambulation for a longer time.

Combined therapies.

Is it worth while to combine the different subsesabout
which we are speaking here and which have onlylsmal
effects, in order to obtain a larger activity?

Yes, because all these substances, like prednisceagine
monohydrate, vitamin Q, etc., interfere probablyhvdif-
ferent steps of the biological processes. And, alsly, it
can be that their combination results in a lardfece But
it will be almost impossible to investigate thisan
scientific study, because one will always needrag&D
patients for every combination of drugs. But ifeffect
has been proven for the individual substances, a
combination should certainly be possible.

Also in our study, some patients take creatine
vitamin Q in addition to prednisone and cyclospovife
have not forbidden the families from doing thisohder to
keep the effects apart, we tell them that theséiaddl
therapies, which usually were started before, nwybe
changed during the study. Thus, nothing can béestand
also nothing can be terminated. We have nothinghaga
such a combination, as long as we can determiné wha
really is being done.

Diagnostics.

We should now talk about the diagnostic measurester
is the new MLPA method of Dr. Jan Schouten in
Amsterdam, which finds the deletions and duplication
the dystrophin gene. One advantage compared wlitdr ot
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methods is that also the deletions and duplicatmmsne
of the two X chromosomes of women can be fourtaso
carriers can be diagnosed even in families wheee th
mutation of the sick child is not known. This mdttso
used routinely for Duchenne gene analyses in thetie
laboratories in Wirzburg and elsewhere. (MLPA:
Multiplex ligation-dependent probe amplification.)

The problem is the point mutations which, s
cases, cannot be found with this method. But thaybe
found with the DGGE method in Groningen in Hollayd b
Dr. Annemarie van der Hout for 650 euros. (DGGE:
Denaturing gradient gel electrophoresis.)

If one has an unequivocal genetic test reffultne
knows that a certain mutation shifts the readiraqfe or
not, then one can predict whether the diseaseebdly is
a Duchenne or Becker dystrophy. Is a biopsy thén st
necessary?

The development of the genetic diagnoses withinaste
years is, without doubt, one of the very important
improvements irour care for the Duchenne families. In the
meantime, we have even more genetic possibiliiés.
cannot only determine the deletions relatively lgdsit
also, however with more difficulties and expenses,
point mutations. We and also our colleagues irthiged
States, are of the opinion that the finding of datian that
disrupts the reading frame is sufficient to prave t
diagnosis of a Duchenne muscular dystrophy. Anglighi
true also for scientific investigations which rgatieed
reliable diagnoses.

This reading frame theory is valid for abob#®of the
cases, i.e., if we have a genetic diagnosis wihifa of the
reading frame, then we have with 95% certainty a Du
chenne and not a Becker dystrophy. If in addittbe,cli-
nical signs also agree, i.e., that the sympton$ \stth
three or four years of age , then we are so ceatainit the
diagnosis that we do not need a biopsy any more.

We also rely on the Dutch DGGE method. To dheat
analysis, we have a deletion screening performediin
department of human genetics or in Wirzburg. If no
deletion is found, we ask the health insurancéef t
patient whether we are allowed to have the poirtatrans
looked for in Holland for 650 euros. If the insucan
agrees, we send the blood to Groningen. If theyato
agree, then we need the biopsy after all for aecorr
diagnosis.

Miracle healersand similar things.

Let us discuss now what the families should nofTtiey
should certainly not go to Kiew to having the child
examined for 45,000 euros and then to pay everyyeal
30,000 euros for a treatment that is not at all\yed.
There are some families who are interested in mégne
field therapies. This is nonsense, too, because tkao
iron in the Duchenne gene and thus it will not teaith
any magnetic field lines. There are other nonsexisic
things which should be avoided.

That is correct, | agree with you here. But it imomplex
subject. One should look very, very critically irgth
reports, into all therapy offers, which claim treguld
cure the disease or manipulate its course. Tliisiésfor
all methods, also for the conventional medical oSésce
1985 we know very well what Duchenne muscular

dystrophy is. Since that time, we have intensivgh-h
ranking Duchenne research about gene therapy, exon
skipping, the many substances about which we have
spoken. These research results are being extensively
exchanged between the experts in countries with
substantial research efforts like the United StdtesUK,
France, Holland, Germany, Italy, and Japan andidssd
on international congresses. We know what our aglies
are doing, partly also through your research repdémd
for all people who really understand what is gaingwho
are internationally recognized and are able tostathd
public discussions, for all of them it is cleartthacure or
an almost-cure of this muscular dystrophy is nasiiale,
unfortunately. If someone claims that he knowsdrett
then it is his duty to prove that. These proofsehagver
been given.

If a researcher in Kiew or Peking, or somewtleadse in
the world, really had serious data which were st-we
founded that they are reliable, then he would comtisly
be present on international congresses and defend h
priority so that he also would get patent protactiBut
this has not happened. In addition, if the resuéise so
good as they are claimed, this would spread likdfiré
among the families and many more patients would be
treated than really are.

We get into another area when we have towligal
magnetic field therapies or homeopathy, even watty v
old homeopathic methods which become revived nbw. |
the advocates of these methods claim they would
understand more about the pathology, the
pathophysiology, and the scientific facts of thasoular
dystrophies, then this means only that, in reatitgy do
not understand at all how complex these things are.

But we see again and again that the famitiesonly
with children who have a neurological disease dist
who have cancer or one of the many other seveeasks,
that these families hope, the homeopathic thergy,
magnetic field therapy, and many other “therapsild
stabilize somewhat the general state of healthesif t
children, support a little their resistance againfgctions,
and improve their life quality. But the parents sldonot
forget that there will not be a real influence ba t
muscular dystrophy itself.

But even these alleged positive effects hatdaen
proven. On the other hand, we also cannot prowetlies
do not exist. And therefore, we do not object, wien
families take advantage of such homeopathic oraktu
health therapies in addition to our conventionadlice
treatments. The psychological state is stabilizexhé
believes that one does at least something. Gendhé|
does not have any side effects. But one should rmate
that the child is not stressed too much. Thus, lldvou
reject, e.g., self-blood therapies, repeated eneamas
similar measures, because they are harmful tottie, or
at least they cause stress and pain and it hdseeaot
shown that they help at all. And then, one shooid n
forget that nothing can be had for nothing, and dine is
not cheated out of large amounts of money.

No therapeutic nihilism.
We have spoken much about slight effects, abobtipsf

effects, and about what is allowed because it doés
harm. But what should one really do?



| think, one thing should be clear, and that ismgssage
which | give to our students and, in training courseguo
doctors: We do not live any more in a time in whacte
was allowed to preach a therapeutic nihilism fer th
treatment of the muscular dystrophies, especidlth®
Duchenne muscular dystrophy. It is not true that w
cannot do anything. It is true that we cannot ¢hee
disease. But we are convinced that we can help the
children with the appropriate methods.

But what can we do? We can counsel the fasailide
can reduce the anxiety of the families. We can apamy
them and be with them. We can help them to getgalon
with the social-legal difficulties by letting thetalk to our
social workers and by showing them how they canagan
their life with a handicapped child better, thaavieg
them alone without assistance.

Physical therapy.

And what can we do for the sick children? At evagg we
can make the movements of their muscles more fiexip
a physical therapy treatment that is adjustedeaatie, the
cooperation, and the capabilities of the childkfe. also
can stabilize and improve the respiration of thdepkhild,
and we can improve the mobility of the thorax. éflthese
are not cures, but they are therapies which chndetay
the progress of the symptoms and the difficulties.

Technical aids.

An important aspect is without doubt that, in evagg, the
correct technical aids are available for the Dudleethild.
We can be happy that in our western countriesviieatan
afford this. We often see children from eastermtoes
where there armuch larger financial problems than here,
where it is quite impossible, e.g., to supply ddhiith an
electric wheelchair because there is nobody whidqoay
for that. And even if someone would collect enouogit
ney, the wheelchair could not be serviced, soésdwt
make much sense to donate an electric wheelchaibtry
there. If you see the difference between the quafitife

of these foreign children and our Duchenne boys timne
realizes how important it is that all these thirtbs,
availability of wheelchairs, standing aids, spljre&., is so
optimal that they really can improve the qualitylite
considerably.

Orthopedic operations.

Orthopedic operations are also important. Contrastof
the extremities, above all of the legs, are phitte Du-
chenne muscular dystrophy, and they contributbeddss
of ambulation. One can operate them quite earlheabge
of six, seven years, as Professor Forst is doihgri in
Erlangen. Some children are afraid of the operatsons
that the families cannot decide about them so e@Hgn
the operation can be done later but preferablyljafire
the loss of ambulation so that the operation itdeds not
affect the walking ability in a negative way. Atgtime,
one can maintain the standing ability of the cleilgre.qg.,
in a standing aid or with the help of a raising hesdsm
of the electric wheelchair.

And finally the scoliosis operations, whossules
convince me more than the operations of the conires.
When the Duchenne muscular dystrophy follows its

natural course and one does not like to do or dastmo
anything for the curved spine, then this meansahtte
age of 17 to 20 years, the spine of most of thieiptst
becomes curved, that this causes pain while sjttind
that an sitting upright in the wheelchair is nosgible any
more, and that in fact only some sort of half-lyinga
reclining beds possible. This does not allow participation
in the social life, going out with the electric vatehair,
spending time with friends and going with them to
restaurants, as many older patients | know aregddihe
operation of the scoliosis in time makes all trosgible
again, because the spine remains stable and gtraigh
indefinitely, and the patient can again sit uprightis
wheelchair for a longer time. Thus, the scoliosisration
has important social consequences, and it therefore
important for these patients.

There is general agreement now that the sislio
operation should be recommended when the proggessin
spine curvature reaches 30 degrees. At this relgtamall
angle, the operation is shorter, less stressfuhaom
successful than when one would wait much longeterAf
all, the operation will not be possible any moreswlthe
lung function has decreased to below 25% of normal.
Thus, from this time on, the families have about tnene
and a half years tim® decide whether to have the
operation performed or not.

Genetic counseling.

Genetic counseling right after the diagnosis, can
contribute that the disease does not repeat iisdtie
same family. If, in addition, one could proposé¢he
women who are related to the mother of the patibat,
they also have to have genetic analyses in omleeé
whether they are carriers, then one could evendatioe
first cases of Duchenne boys in their families

This is obviously an extremely important topic thaver
should be forgotten, and that has to be done fdr ea
affected family. Duchenne muscular dystrophy is a
hereditary disease. It has not always been prasém
family, 30% of the cases are caused by new mutation
But, obviously, that has to be carefully determinatk
cannot solve this problem just by hoping that thg'®
disease was a new mutation. One cannot take this fo
granted.

Unfortunately, as we cannot cure the disease,
prevention is extremely important. This way, onalddry
to avoid that more children are born in the samsilfa
with this dreadful disease. Therefore, an earlymags is
so important as soon as the first clinical symptapmsear,
so that the family could be genetically counsebetbre
the next child is expected.

And one should also not forget that the disdes this
dangerous, sex-linked inheritance, that in additiothe
mother of the sick boy, also other girls and worapong
their relatives can be genetic carriers. Thissgs alue for
the sisters of the patient and for the sisterbi@fhother
and possibly for the grandmother and her sisteustagir
descendants, etc. So, under unfavorable circumesanc
many women in an extended family can be carriers.

If all these women know about their risksgtaed
family counseling can be offered. The present jiggs
of prenatal diagnostics do not exclude carrierbading
healthy sons. They must, however, have prenatghdises
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being made and then, if necessary, accept a tetionnaf
pregnancy. But this is also a difficult questiomtioich Research is expensive, mostly because it needsrcbees
every individual family, with the help of expertss to and their helpers, over and over again and fong tone.
find its own answer. It is not a question of funding expensive instruteghut
paying for our assistants, our students and postabho
It is important also that it should be the pedieitins and perform the studies and who work from the mornitg t
family doctors who should explain to the familidsatv the evening. They are not just there, they must be
kind of risk the relatives of the mother could have employed and paid, and not only for a short timeth&
university, we call thathird-party funding. In addition to
Nobody can expect that the parents with a Duchéoge that, we try to get special funds for researcheftinerapy
even when they have informed themselves, understend of Duchenne muscular dystrophy, in addition todtae
genetic consequences for their entire extendedyairo funds which we are also getting.
explain this is the duty, above all, of the pediéns who For our prednisone-cyclosporin study we werieq
know the families, they have to inform them about successful, we got help from the German Duchenrenpa
everything. project group “Aktion Benni & Co”, from the German
But we, too, are responsible, even legallygatéd, to muscular dystrophy association, and from the N@vart
send the families to a specialized geneticist wiwdct company. Wit the public funds alone, which we have
inform not only the immediate family but also tledatives received from our Federal Department for Educagiod
who might be at risk. This is without doubt theydat Research, we would not have been able to perfosn th
every specialist who cares for these families. study in the way thate feel is necessary
Thus, research needs large financial funds tlagy
Money for research. often consist of many little donations. We canngdezt to
obtain suddenly 500.000 euros from some company or
As the last topic of this discussion, | would ligeliscuss from some other source. We always have to try to ge
the wish of many Duchenne families to collect mofoey many small donations from various groups, from v
research, and to cite a positive example: In Novamolh persons, from companies, and from associationg;twhi
last year, my friend, Dr. Klaus Klar, general préictner add up to larger amounts with which we really can d
in Achern, a small town near Baden-Baden, one evening things which would be impossible without that help.
recited by heart ballades of Schiller before 2G@dners. Aktion Benni & Co has shown that this really worked
The result was 3,700 euros which all went to Ddithu it should go on this way, please!
van Deutekom in Leiden in Holland for research gare
skipping. But we know that the second clinical gtilngtre Many thanks, Professor Korinthenberg, also on betialf
will cost about 800,000 euros. Dr. Klar and thearth the many families, not only in Germany, who need th
people now think that the amount they raisedhis detailed information in this interview, so that yhean help
evening were “only a drop on a hot stone”. Pleaskkthe their sick children as much as possible.
families at the end of this important interviewttttzeir
efforts are not drops on a hot stone.

Prof. Dr. med. Rudolf Korinthenberg Dr. rer. natinter Scheuerbrandt Duchenne families, who wibkedto
Universitatskinderklinik Freiburg Im Talgrund 2, 9874 Breitnau receive regularly interviews and re
MathildenstralRe 1 E-Maifjscheuerbrandt@t-online.de  search reports, should send their
D-79106 Freiburg, Germany Internetvw.duchenne-forschung.de  e-Mail address to Dr. Scheuerbrandt




