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Preface

Fumihiko Hinoshita, MD, Ph.D.
Department of Nephrology, National Center for Global Health and Medicine, Tokyo

The International Symposium on Thalidomide Embryopathy (TE) was held in Tokyo on Nov 21, 2015. This symposium on TE
held in Japan was the first time for such a symposium to be held within Asia. The symposium focused on the clinical and social
reports of TE in various fields, and closed with a joint discussion among the oral and poster presenters not only from Japan but
also from Europe and Australia. We invited 12 special speakers who had been engaged in some respective field of work associated
with TE.

The babies with congenital deformities which were induced by thalidomide (Contergan) were born in the late 1950’s and
early 1960’s; a new clinical concept of thalidomide embryoapthy (TE) was established in the early 1960’s mainly by the German
pediatrician, Widukind Lenz. The more babies and infants with TE detected throughout the world, the more clinicians, mothers,
researchers and mass media that became involved in this unprecedented tragedy. After it was demonstrated and confirmed that
TE was definitely caused by the internal use of pregnant women, the responsible pharmaceutical companies, such as Griinenthal
GmbH in Germany, which produced and sold thalidomide and the governments, such as Germany, UK, Japan and some other
countries, were socially criticized and sued by the parents of the thalidomide victims. Moreover, this worldwide medical tragedy
triggered great insight on how to produce a new drug and monitor its safety. Since the time of this thalidomide incident, the way
of thinking of new drugs and the approach to develop and sell them have been dramatically changed throughout the world.

The thalidomide victims born several decades ago with many congenital problems and handicaps have been living through
severe hardship or adversity throughout their childhood. Now they are in their 50’s. Anatomical malformations, especially in
the extremities, and hearing impairment as well as facial problems were likely thoroughly examined and treated in the 1960’
and 1970’s. And these difficulties might be overcome to some extent by the victims themselves and/or their parents and families.
Nevertheless, however, unknown specific abnormalities and problems might be discovered in “thalidomiders” in the near future.
In addition, clinicians, medical staft and researchers of TE should know the medical, physical and mental problems as well as
bread-and-butter issues which thalidomiders have never previously experienced but are just now facing.

In recent years, our world has become very small in a sense because we can not only easily go over to far away foreign
countries by airplane but we can also know the news from abroad in real time and easily communicate by telephone, e-mail or by
some other modern means. Indeed, most thalidomiders are living in Germany, and next in UK as well as some in other European
countries, but we should never forget that this human tragedy of TE happened globally in numerous countries including Japan,
Taiwan, Australia, Canada, Brazil and so on. Therefore, it's very meaningful to think of the present problems of TE and discuss
them together among experts from different countries.

Fortunately, we were able to publish this Proceedings of the International Symposium on Thalidomide Embryopathy in
Tokyo, after overcoming some difficulties. I hope this record of the Symposium will be read and shared by many clinicians and
researchers working on TE. I believe the Proceedings will clearly convey to the readers the achievements of each speaker, and it
will certainly contribute to the clinical practice and research on TE as well as for the social welfare of the thalidomiders; further,
it should help to open the future in this research field.

Finally, it is noteworthy that this symposium was supported and funded by the Ministry of Health, Labour and Welfare
(MHLW), Japan. Many kind and earnest staff were assisting us, especially Secretary Ms. Aki Fujiwara and young physicians
Hayato Toma, MD, and Yu Yoshida, MD. It was planned and managed by “the research group on the various problems of the
health and living situation in thalidomide-impaired people in Japan” which was organized by MHLW. In this Proceedings, you
might notice awkward English and grammatical errors, particularly in the sentences of non-native English speakers. I would like

to ask you to overlook such small mistakes because these proceedings are literally international.
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Thalidomide embryopathy in Japan

Prof. Ryoji Kayamori

Department of Physicotherapeutics, Teikyo Heisei University, Tokyo

Kayamori: Thank you, Dr. Hinoshita. Distinguished
guests from abroad, youre welcomed to Japan. Ladies and
gentlemen, I would like to talk on thalidomide embryo-
pathy in Japan. At first, I'll mention demographics and a
couple of characteristics on Japanese thalidomiders. This
slide is showing numbers of thalidomide victims in Japan,
who were born from 1959 to 1964 and later. Total number
is 309 victims. Peak of birth was 1962. The number was 162.
As you know, thalidomide was withdrawn from the market
beginning in November 1961 in Europe. But in Japan, in
September 1962, without tragic 10 month delay 50 and more
victims who were born in 1963 and later might be saved from
thalidomiders (Fig 1).

In Japan thalidomide was manufactured and sold by
Dai-Nippon Pharmacy, independent of Chemie Griinenthal
GmbH, because Dai-Nippon got the patent for thalidomide
from the Japanese government with a different manufac-
turing method from Griinenthal’s.

“Isomin” for insomnia or morning stiffness contained
25 milligrams per tablet. “Pro-ban M” for stress gastritis
contained only 6 milligrams one tablet. Unfortunately, as of
2015, 15 thalidomiders are dead. The etiology of the deaths
were: trains or traffic accidents-3, suicides-2, strokes-2,
cardiac failure-2, hepatic failure-2, breast cancer-1 and origin
unknown-3. So, 294 thalidomide victims are surviving at
present. In Japan as to impairment of thalidomide victims,
we classified them into two groups. Short arm group 230
people, hearing loss group 59, and mixture group 20 people.

One of the characteristics of Japanese thalidomiders is that

Birth of Japanese Thalidomiders

Birth at peak in 1962 in Japan

Thalidomide withdrawn in Nov. 1961 in West Germany and in Sep. 1962 in Japan
Without tragical 10 month delay, 50 and more born in 1963 and later might be
saved from Thalidomiders
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impairment of lower extremities is not so many. We speculate
that taking smaller dosages of thalidomide 25 or at most 50
milligrams at once per day might be responsible for rather
confinement in the upper extremities. In 2012 we carried out
a study on health status and living conditions of Japanese
thalidomiders. At that time, the average age was 49.9 years
and 201 people answered the questionnaire.

This slide is showing subjective complaints in the short
arm group. Shoulder pain, lumbago, and painful joints in
hands and feet are top three (Fig 2). These complaints are
outstanding. Partially because of excessive use of hands and
feet, and frequently bending the spine forward to compen-
sate short reach.

This slide is showing subjective complaints in the
hearing loss group (Fig 3). Shoulder pain and lumbago are
the top two, the same as in the short arm group. The third
one is hearing deterioration. The fourth is blurred vision,

followed by sight impairment.

Subjective problems in Short arm group in
2012

N=95

Problems %
1 Shoulder pain 63
2 Lumbago 57
3 Painful joints in hands and feet 44
4  Numbness in hands and feet 36
5 Headache 36
6 Fatiguability 34

Fig 2 Subjective problems in short arm group

Subjective problems in Hearing loss groups in
2012
N=27
Problems %
1 Shoulder pain 44
2 lLumbago 44
3 Hearing deterioration 37
4 Blurred vision 37
5 Sight impairment 33

Fig 1 Birth of Japanese Thalidomiders

Fig 3 Subjective problems in Hearing loss group
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At present, the thalidomide victims are suffering from
pain, followed by limitation of activities of daily living and
housework. Dizziness and tinnitus next to these. Around 50
% of the thalidomiders have disabilities in work. In the short
arm group, they are feeling limitations of activities of daily
living by 55 %, and housework by 42 % (Fig 4).

I'm talking about the characteristics of Japanese thalid-
omide victims again. Only a couple of victims were involved
in the lower extremities. This slide is showing two victims
involved in lower extremities. On the left, the X-ray film is
showing markedly hypoplastic upper and lower extremities
(Fig 5). On the right, another victim has moderate hypo-
plastic in the upper and lower extremities.

Instead of small numbers of hypoplastic lower extrem-
ities, we have a lot of victims who are suffering from hip
osteoarthritis deformity. These X-ray films were taken 5 to
30 years ago. Acetabular dysplasia or hypoplastic acetabulum
is one of the characteristics on X-ray films. Now, acetabular
dysplasia changes into hip osteoarthritis deformity in time
(Fig 6).

As to the classification of the severity in the short arm
group, we classify four ranks (Fig 7). Most severe type is
rather small minority, in comparison with severe, moderate
or mild type. The rank of severity is determined in associa-
tion with not only how long the arm is, but also the defective
internal organs, especially congenital heart diseases. This
slide is showing the most severe types. Amelia and phoc-
omelia, in addition to hypomelia in the upper extremities.
Phocomelia is defective short arms with rather normal hands
attached close to the body. Prominent shoulders are likely
characteristic with rather normal clavicles and scapulae. They
cannot manually grip or pinch in the activity of daily living.
In compensation for manual grip and pinch, they usually
use their feet. Furthermore, they have to use their mouth or
teeth to open a can or a bottle. It is likely that the clavicles
and scapulae are normal in most thalidomiders. However,
as they say, there is no rule with exceptions. This slide is
showing two victims who have no clavicles with hypoplastic
scapulae. Clinically they complain of pain over the shoulder

and neck with droopy shoulders. Brachial plexus might be

Disabilities in daily and social life
As to disabilities in dally and soclal life, around 50% of both short arm and hearing loss
groups complain that werking is being disturbed.
In short arm group, 55% feel that there are limitation of activities of daily living and
housework
o w0 20 B0 (%)
t ; -
ADL 143 *
GD lJI.It [ TE) ny
Housework | e i
Work | o
Exercises | g O
{ w Short am G (n=€0)
L 20,0
Others 143 Bewig s (ne14)

Characteristics of Japanese Thalidomiders

A couple of cases involved in lower limbs

Fig 4 Disabilities in daily and social life

Fig 5 Two thalidomide victims with hypoplastic upper and
lower limbs

Acetabular dysplasia producing hip osteoarthritis

Classification of severity in short arm group

Short Arm Group —
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Fig 6 Acetabular dysplasia changing into hip osteoarthritis in
age

Fig 7 Classification of severity in short arm group
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easily stretching or pulling downward resulting in shoulder
and neck pain they are suffering at present. The severe type is
characteristic with ectromelia, with clubbed hands. This type
is the most common in 88 out of 230 victims with short arms.
The forearm is mainly hypoplastic with radial defect. They
also have curved hands and lacking of thumb.

The moderate type of short arms is characteristic in
unilateral ectromelia with clubbed hands or hypoplastic
thumb. In this group they have a tendency of excessively
using rather intact hands resulting in carpal tunnel syndrome
(Fig 8). From a point of anatomy, carpal tunnel is relatively
narrow, with the intact median nerve which is comparatively
bigger. The average onset of the carpal tunnel syndrome was
34 years old in 19 thalidomiders out of 25. Surgical treatment
completely relieved symptoms. No recurrence was reported
so far. Carpal tunnel syndrome is still increasing in numbers
year by year. One secondary impairment or post thalidomide
syndrome is carpal tunnel syndrome on the rather intact
side. This case is on the right (Fig 9). The other nerve is

rather super normal in nerve conduction velocity because of

shorter forearm.

Mild severity of short arms is that they are lacking or
hypoplastic thumb with atrophy of thenar muscles. Some of
them have triphalangeal thumbs which are not real thumbs
(Fig 10). This group also has a tendency of suffering from
carpal tunnel syndrome due to overuse of the dominant
hand. In addition, de Quervain's disease or tenosynovitis of
the wrist is frequently associated. Pain is really refractory and
resistant to the treatment partially because their using hands
around the clock, even with hypoplastic musculatures. This
is a slide showing mild severity case who is suffering from
tendonitis at least and carpal tunnel syndrome on the left.
Electrophysiological findings are consistent with axonal type
carpal tunnel syndrome on the dominant left hand (Fig 11).
Operative findings showed constriction of rather big median
nerve at the relatively narrow carpal tunnel.

The thalidomiders with short arms have limitation of
range of reach with weakness of grip and pinch. To compen-
sate short reach they have been using mouth or teeth and

excessively bending spine forward with round back getting

Moderate type of short arm

Unilateral ectromelia with club hand in 73 people
They also lacking or hypoplasitc thumbs.

One of their post-thalidomide syndrome or secondary problems is carpal tunnel syndrome
in the rather intact upper limb due to overuse with rather narrowed carpal tunnel.

Right carpal tunmell syndlome with no symptoms after sungery

s B

e e

One of post-thalidomide syndrome: CTS

37-year-old female, with CT5 on the right and hypoplastic thenar muscle, operative findings
relatively big median nerve in the narrowed carpal tunnel. Electrodiagnostic findings were
consistent with right CT5.

Fig 8 Carpal tunnel syndrome on the right in the moderate
type

Fig 9 Nerve conduction study showing carpal tunnel
syndrome

Mild type of short arm

A- or hypo-plastic thumb with atrophy of thenar muscle or triphalangeal thumb in 59
peaple.

They also have CTS as a post-thalidomide syndrome due to overuse of hands, besides
inability of grip and pinch.

Triphalangeal thumb

Hypoplastic thumb with atraphy of thenar muscles.

A 38-year-old female, left handed with mild severity of
short arm group, involved in left CTS, axonal type

Operative findings: relatively big median nerve in the
narrowed carpal tunnel

Fig 10 Mild type of short arms

Fig 11 Rather bigger median nerve in the narrow carpal
tunnel
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worse in mal posture with sclerosis which can be associated
with neck, shoulder and back pain. To compensate short
reach they have been using body, trunk or legs, using hip
joints at excessive range of motion has been getting the wear
and tear in the joints. Post thalidomide syndrome means
secondary impairments and disabilities. Impairment of the
thalidomiders originated not only from malformed skeletal
system but also from a hypoplastic muscular system. As you
can see in this slide (Fig 12), there are hypoplastic skeletal
musculatures around shoulder girdle and arm on the left
side. They tried to make the muscles stronger, by exercises,
karate, weight lifting, etc. but in vain at last. Post thalidomide
syndrome might be produced by overuse of malformed joints
and weak musculatures in the passage of time. This video is
adopted from NHK TV “Thalidomide Drug Disaster for 50

Years,” broadcasted this year.

V1-Video of Mr. M.I put on the screen

This person is living in Hokkaido and he goes to the hospital
once a week. Three years ago he developed renal failure and
now he is on dialysis. Dialysis usually is done using the arm
but actually he does not have the arm so the artificial blood
vessel is implanted to the leg and because the blood vessel is
weak, the operation was difficult. And so the right leg didn't
work and so he need to get the implant on the left leg. So three
times a week, he has to go to the hospital and stay there for
four hours. And if the life of the artificial vessel is expired, now
he will have additional burden. Well, I thought the time would
come at some point, so I cannot help it. So in a sense, well,
I have been living a very rich life, richer than others, so I'm
surviving. The question is, whether I really want to live that
much. So every day I value every day of my life. I cannot think
of the future. Rather, I have to have a good day every day. That’s
what I feel. He has been different from others. Nobody was

visiting him even though he was waiting for a long time. So

when I was in the grade school in the fourth year. ..

Kayamori: Most of Japanese thalidomiders including M.I are
driving cars modify driving Franz system by feet. We appreciate
Mr. Eberhard Franz for his introduction of the feet steering
system in 1981. Franz system became so popular for bilateral
arm amputee, as well as thalidomiders in Japan. Japanese
National Police Agency and Ministry Transportation revised
the ordinance and associated regulations in the International
Year of Disabled People, when most thalidomiders were going
to 20 years old. And this video is also adopted from NHK TV
in 2015. Ms. H.N is living in Yamaguchi located in the west-

ernmost part of mainland Japan.

V2 - Video of Ms. H.N put on the screen: This is Ms. H.N,
she’s living in Yamaguchi. She lacks most of the limbs. When
she was born, there was no information regarding drug-in-
duced diseases, so she didn’t know why she had suffered from
such impairments so she was rather trying to hide from the
society when she was young. When she was small, she needed
to live hiding from the society. When she was 18, she asked
her parents, she wanted to go to the high school so for the
first time she voluntarily went out of the house. “Well, I was
afraid, when I went out. It was quite scary, so overwhelming
for me”” She entered some special school and so every week I
tried to make a friend, whenever I go to the school. She is in
Yamaguchi and from her 20s she got her job by drawing some
illustrations for the advertisements. When she was small to
heal for her the loneliness, her father taught her how to draw.
That expanded her road. This is my corner. When I draw,
there are some unexpected connections. Or sometimes her
parents bring her the product, produces from the field and I

draw that picture. In the past I was staying in the house and

Post-thalidomide syndrome: overuse of malformed joints and
hypoplastic musculature in the passage of time

1. Hypoplastic musculature
2. Overuse of joints or hands
3. Accelerating aging process

Fig 12 Asymmetric hypoplasitc skeletal musculatures
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Classification of hearing loss group

Principle of severity classification for hearing loss

Severity Hearing loss
Most severe Bilateral > 60dE
Severe Bilateral 30-60dB
Moderate Unilateral >> 60dB
Mild Unilateral 30-60dB
45 Auditory impairment Group

B eviced grous

13
“| 6 7 72
] | 5

AROSE SEvere Seviare Maderate L

Fig 13 Classification of hearing loss group
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I was drawing to entertain myself. But now I can go outside
and the drawing is a tool for me to go out, and to connect
with people. For her, there’s one concern. For her to draw,
drawing means she has to concentrate extremely. But she has
the pain in the back and lower back and that’s getting worse
every year. She’s not sure how long she can bear that pain and

continue to draw.

Kayamori: As to hearing loss group, severity is classified into
most severe, severe, moderate and mild. The most severe with
bilateral over 60 decibels hearing loss is the most common in
45 out of 75 victims (Fig 13). In the hearing loss group there
are three types of hearing impairment, conduction, sensory
neural and mixed. Sensorineural type is the most common
by 43 %. Facial palsy is also frequently associated in 50 %.
In addition, auricular and ocular disfigurements are also
accompanied (Fig 14). This is a 50-year-old female involving
in bilateral hearing loss over 90 decibels with left ear disfig-
urement. She has also facial weakness and Duane syndrome

in addition to thenar atrophy in hand.

Hearing loss group characteristically concomitant
with auricular and oculo-facial disfigurements

N=137("E4, 2 73) L
Auaricidar disfigurement 43 %
Ear canal

daformed £ 1%
ohstruction 8 2%
shenasis L 6%
Conduction i T
Hearing boss  Seraoringiaral 54 a3%
Piceed 14 10%
Moe disfigursmant 12 %
Oral disfigurement 11 %
Tordil anomaly il %
Phalane anomaly 2 1%
Facisl palsy 68 50%

Fig 14 Oculo-facial disfigurements in the hearing loss group

Kayamori: In this CT abnormal are inner middle ears on
both sides. Electrophysiological findings for facial dysplasia
correlated with bilateral hypoplasia of facial nucleus and
nerves with mild aberrant innervation over the facial muscles.
On the basis of the findings we can presume that pathology is
not qualitative but quantitative in the facial weakness.

This video is showing bilateral facial weakness in association

with severe hearing loss.

V 3, 4- Video of a 50-year-old female with facial diplegia and
severe hearing loss. The next video is showing bilateral abdu-
cens palsy with aberrant innervation by oculomotor nerve

resulting in Duane syndrome.

Kayamori: This is another patient, a 45-year-old man with
conduction type hearing impairment, and auricular and
ocular facial disfigurement. Hearing loss is getting to deterio-
rate in age. This is an MRI showing facial nucleus and nerves in
comparison with normal control. Facial nucleus and nerves are
hypoplastic or lacking on the left (Fig 15). This video showing
facial dysplasia and bilateral Duane syndrome type 3.

Kayamori: This slide is the last in a 49-year-old female
suffering from hearing lost and mild facial weakness on the
left. In 1977 her audiogram showed only left mixed type
hearing loss. Right ear is completely normal. However, 36
years later, in 2013 her audiogram showed severe sensorim-
otor type deafness in both sides (Fig 16). CT shows both

anomalies of middle and inner ears.

Kayamori: So, thank you very much for your attention.

Facial diplegia due to congenital hypoplasia of facial
nucleus and nerves

Faclal nucleus and nerves hypoplastic, left worse than right

Hearing loss getting worse in a 49-year-old female with
left mixed hearing loss and left facial weakness

CT: lnck of bt puricie,
ebtrart of sumery cansl,
ik of osticies, aromaka
vnay g,

Aucdicgram in 1977

Left mised hearing loss
Right WHL A

Audiogram in 2013
Baoth semsorimator
dealness over 10008

Fig 15 MRI showing aplasia or hypoplasia of facial nucleus
and nerves

Fig 16 Audiograms showed deterioration of hearing loss
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Q&A

Hinoshita: Thank you, Dr. Kayamori, for a nice lecture and
the real cases shown. By the way, if you have any questions
or comment about this presentation, please don’t hesitate to
speak out. Is there anyone? Additional comment? OK. Go

ahead please. Dr. Schulte-Hillen. Sure.

Schulte-Hillen: Otherwise I can speak up. Shouldn’t be any
problem. Thank you very much. I would like to know the
cases with hearing impairment. Do they deteriorate more

than the normal population?

Kayamori: On the basis of findings showing in Fig 3, 37% of
hearing loss group complained of deterioration of hearing.
In general, aging process makes worse sure in the hearing.
But it is likely that in thalidomide embryopathy they’re going
more and worse in deteriorating progressively. I think that’s

a big problem.
Schulte-Hillen: So it progresses more than in the compared.

Kayamori: We don’t know the reason why in detail. Last slide
in Fig 16 showed completely normal on the right side. Left
side was mixed type deafness. The audiogram 36 years later

showed sensorineural type deafness over 100dB.
Schulte-Hillen: Arigato (Thank you).

Kayamori: Thank you very much for your coming from

Switzerland.

Hinoshita: OK, thank you very much, Dr. Schulte-Hillen.
Now, Professor Ikezono, here? Do you have any comment

about this theme? Hearing impairment.

Ikezono: Yes, I thought his question was regarding senile
progressive hearing loss because of age. And his answer was
about anomaly. Hearing coming from anomaly. So theyre
talking about different issues. That's what I understood. And
he said even though the audiogram was better, in one side
she couldn’t understand what you said. That means she had
a central processing problem, not the peripheral problem.
She could understand the sounds, she could understand the
words. That's what he mentioned. Am I clear to you? So he
wanted to ask him if the patient has a progressive hearing

loss because of age.

12

Staff: Please use your microphone for interpreter. Interpreter

cannot hear you.

Hinoshita: Microphone, please.

Schulte-Hillen: Thank you very much. I'm sorry for the
misunderstanding. My question was if the progressive loss
of hearing with age is accentuated, is more severe in thalido-

miders than in normal persons?

Ikezono: That his question is for the senile hearing loss, is
more progressive than the general public. And your answer
was regarding anomaly hearing loss. So when the person
without any conduction hearing loss, he wants to know

whether the progressive...

Kayamori: I did show only one case. I have no idea in detail
on the mechanism of hearing deterioration. So Dr. Hinoshita
asked the specialist of ENT doctor, Professor Ikezono. OK?

Schulte-Hillen: Yes. I think it’s hard to differentiate whether
it's normal aging progress or whether it can be attributed
to thalidomide. We have in Germany the impression that
many thalidomiders with only very, very moderate impaired
hearing at birth tend to very severe deteriorating with age
more than the normal population. And I wanted to know if

that is consistent with your findings in Japan.

Kayamori: Personally I agree with you. In Japan 37% of

haring loss group complained of deterioration of hearing.

Schulte-Hillen: And we do not know if it’s a subtle acoustic
problem or a perceptive central problem. OK, thank you very

much.

Hinoshita: Maybe we don't know the reason, you know, why
the hearing impairment progresses as thalidomiders age even
if they had no marked hearing loss at birth. But, let’s check
and examine together about this theme. Is there anything
else? Any other questions? About his presentation? No? OK,

then the time is over.
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Multicentre survey of Thalidomide Embryopathy (TE)
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Dr. Tomoko Shiga

Department of Complete Medical Checkup, National Center for Global Health and Medicine, Tokyo

Shiga: Thank you, chairman, Dr. Hinoshita, for giving me
an opportunity to give this presentation. Good morning,
everyone, now I would like to talk about our research
(Slide 1).

This study was funded by a Grants-in-Aid for Research
on Regulatory Science of pharmaceuticals and Medical
devices from the Ministry of Health, Labour and Welfare of
Japan (Slide 2).

In utero exposure to thalidomide causes a wide range
of birth defects, including phocomelia, hearing loss, and
visceral disorders, known as thalidomide embryopathy
(TE). Fifty years after the first report of TE, we conducted

the first cross-sectional multicentre study to investigate the

Thalidomide Embryopathy (TE)
at around 50 years of age in Japan

Tomoko Shiga
National Center for Global Heal

Slide 1

Background

In utero exposure to thalidomide causes a wide

range of birth defects, including phocomelia,

[ rs, known as

> ; years after the

first report of TE, we conducted the first cross-

al multicentre study to investigate the

development of lifestyle-related diseases and

identify risk factors for visceral disorders in
subjects with TE.

Slide 3

development of lifestyle-related diseases and identify risk
factors for visceral disorders in subjects with TE (Slide 3).
Thalidomide was first marketed in 1957, as a sedative
in Germany, where it was promoted to alleviate nausea and
morning sickness in pregnant and nursing women due to its
rapid onset of effects and apparent safety. Thalidomide was
then made available in over 46 countries. In Japan, thalid-
omide was first marketed in 1958, under the trade name
Isomin®, as a sleep-inducing agent. Afterward Pro-ban MF,
containing a small amount of thalidomide, entered the
market in 1960 for the treatment of digestive ulcers. Infants
with thalidomide-induced defects were born to mothers who

had taken thalidomide in early pregnancy. Birth defects were

This study was funded by a Grant-in-Aid for
Research on Regulatory Science of
Pharmaceuticals and Medical Devices (grant no.:
H26-lyaku-Shitei-003) from the Ministry of Health,

Labour and Welfare of Japan.

Slide 2
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observed commencing in 1959 and reached a peak in 1962.
Three hundred and nine people were recognized as being
affected by thalidomide in Japan, 294 of whom were still alive
in January 2015 (Slide 4). The total number of victims world-
wide is estimated at 5,850.

The subjects with TE were divided into three groups: the
limb group, the auditory organ group and the mixed group.
The limb group contained subjects with abnormalities of the
limbs. Among limb abnormalities, deformities rang from
amelia, (lacking upper and/or the lower limbs) to hypoplasia
of the thumb. The auditory organ group contained subjects
with hearing loss (mainly sensorineural deafness or mixed
hearing loss). The severity of auditory abnormalities is
determined by the degree of deafness. These abnormalities
are often accompanied by aplasia of the abducens and facial
nuclei. The mixed group contained subjects with both limb
and auditory abnormalities. The limb group accounts for
75% of the defects, with the remaining 25 % being the audi-
tory organ group and the mixed group (Slide 5).

A multicentre survey was conducted in Japan from

Number of Japanese thalidomide victims
with each defect type

Slide 5

Slide 7
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2011 to 2015 by the National Center for Global Health and
Medicine, Teikyo University School of Medicine and National
Hospital Organization, Kyoto Medical Center. A total of 99
adults, 44 men and 55 women with TE were included in this
study. Mean age was 50.7 years old. This study was performed
in along with the public service corporation, ISHIZUE foun-
dation, which is a foundation for the welfare of thalidomide
victims in Japan. The ISHIZUE foundation chose the partici-
pants from 286 subjects who belonged to the foundation. The
participants were chosen as ‘healthier’ subjects, i.e., they were
healthy or out-patients (Slide 6).

Ninety-nine cases with TE were analyzed about life-
style-related diseases and the types of thalidomide embryop-
athy-related anomalies (i.e., limb, auditory organs, or visceral
organs).

Blood pressure is very difficult to measure in the affected
limbs of subjects with TE. Therefore, systolic blood pressure
was measured in a recumbent position using this equation:
prediction of upper limb = 0.86 x blood pressure in lower

limb, measured by an S-size cuff. Diastolic blood pressure in

Characteristics of the subjects who receive
medical examinations
(from April, 2011 to February, 2015)

Slide 6
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lower limb was defined as that in upper limb (Slide 7).

Metabolic syndrome (MS) was diagnosed using the
2005 guidelines defined by the Evaluation Committee
on Diagnostic Criteria for Metabolic Syndrome of Japan,
including central obesity. [waist circumference: > 85 cm for
men; > 90 cm for women] and at least two of the following
conditions: dyslipidaemia or previous treatment for dyslipi-
daemia and elevated blood pressure or previous treatment for
hypertension and impaired fasting glucose (IFG) or previous
treatment for diabetes mellitus (DM) (Slide 8).

The frequency of lifestyle-related diseases among male
and female subjects is shown in this figure. Blue bar shows
males, red bar shows females, and green line shows all
subjects. Hypertension [49.4% of all subjects], fatty liver (FL)
[51.2% of all subjects] and nonalcoholic fatty liver disease
(NAFLD) [33.3% of all subjects] were the most common
health issues encountered in these subjects. Approximately
20 to 25% of subjects had central obesity, dyslipidaemia and

hyperuricaemia. In addition, hyperglycemia and osteopo-

rosis were also major concerns for subjects with TE with

Slide 9

fatty liver in suk

Adjusted odds ratio

Slide 11

frequency of around 15%. In this study only men developed
MS. Taken together, these data demonstrated that men
were at a higher risk than women for the development of
almost all lifestyle-related diseases, including MS. Oestrogen
suppresses visceral fat accumulation and increases subcuta-
neous fat accumulation. Therefore, gender-specific charac-
teristics appear to play a major role in the development of
MS, and there may be an association between sex hormones
and MS (Slide 9).

Dyslipidaemia was checked in 41.9% of subjects with
FL and 68.8% of subjects with NAFLD. NAFLD is no longer
considered a primary liver disease, but rather a component
of MS, insulin resistance and lifestyle-related diseases such
as diabetes, dyslipidaemia, and hypertension. All cases of TE
with FL confirmed by abdominal ultrasonography, which is a
painless examination, should be monitored for the develop-
ment of lifestyle-related diseases, such as dyslipidaemia and
metabolic syndrome (Slide 10).

Therefore, multivariate logistic regression analysis was

conducted to identify the risk factors for FL in subjects with

vidaemia

The prevalenc
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TE. Regression model analysis adjusted for age and gender
revealed that dyslipidaemia was significantly associated with
FL. Odds ratio = 7.08 (Slide 11).

Next, we analyzed the dietary habits of TE subjects.
Habits of eating meat was detected in 72.9% of subjects with
TE. There’s no significant relationship between dietary habit
and lifestyle-related diseases. However, considering the high
incidence of dyslipidaemia, we recommended to eat less
meat (Slide 12).

Hypertension was not significantly associated with left
ventricular hypertrophy (LVH), although hypertension was
detected in 62.5% of subjects with LVH. If LVH is diagnosed
in a TE patient by electrocardiography, it is recommended to
conduct a cardiac ultrasonography. Moreover, blood pressure
must be monitored at home, and blood pressure would be
controlled by a home doctor (Slide 13).

Osteoporosis was detected in 12.5% of subjects (Slide 14).

The prevalence of osteoporosis and decreased bone
mass in the female subjects were more than the male

subjects (Slide 15). Osteoporosis and decreased bone mass

on electrocardiography

Left ventricular hypertrophy (LVH)
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38% < B2.5%

Slide 13
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were detected in a higher incidence among those with limb
deformity. Movement limitation caused by limb deformity in
childhood might readily lead to osteoporosis (Slide 16).

Gallbladder development begins gestational week 4, and
block vertebra (BV) is believed to be caused by blood flow
obstruction from gestational week 3 to 8. Our study showed
BV was significantly associated with gallbladder aplasia.
Therefore, if subjects with TE with gallbladder aplasia
develop shoulder stiffness and/or pain, cervical spine X-ray
and MRI are recommended to investigate the presence of BV
(Slide 17).

All subjects with gallbladder aplasia and 87.5% of those
with block vertebra developed hypoplasia of the upper limbs.
However, there was no significant association between hypo-
plasia of the upper limbs and visceral disorders (i.e. aplasia
of the gallbladder and block vertebra). However, these data
suggest new information on the teratology of TE. During
pregnancy, corpus vertebra development begins during
gestational week 6, whereas block vertebra is believed to be

caused by blood flow obstruction from gestational week 3 to

The prevalence of osteoporosis and
decreased bone mass
e T,
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Slide 14

Proportion of osteoporosis and
decreased bone mass by disorder type
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8. In addition, hypoplasia of the upper limbs develops during
gestational week 3 to 7. The fact that TE is caused by inhi-
bition of vascularisation establishes a causal effect for block
vertebra in subjects with TE and hypoplasia of the upper
limbs. Accordingly, we detected 7 subjects (87.5%) with TE
and hypoplasia of the upper limbs among 8 subjects with
block vertebrae. Therefore, clinicians should consider block
vertebra among subjects with TE, hypoplasia of the upper
limbs and shoulder stiffness (Slide 18).

There are 4 conclusions.
(1) First
Subjects with TE also have a risk of lifestyle-related
diseases similar to that of the general Japanese population.
Dyslipidaemia was significantly associated with FL. All cases
of TE with FL confirmed by abdominal ultrasonography
should be monitored for the development of lifestyle-related
diseases, such as dyslipidaemia and metabolic syndrome.
Specifically hyperuricaemia and dyslipidaemia are risk
factors for arteriosclerosis and renal dysfunction. It is

important for TE subjects to detect them at an early stage.

Multivariate logistic regression analysis of risk
factors of gallbladder aplasia in subjects with

It is difficult to introduce hemodialysis among TE. So it is
important for TE to protect renal function. If hyperuricaemia
and dyslipidaemia are detected, early therapy which includes
diet therapy;, is also important.

(2) Second

If LVH is diagnosed in a TE patient by electrocardiography,
it is recommended to conduct a cardiac ultrasonography.
Moreover, blood pressure must be monitored at home and
blood pressure would be controlled by a home doctor. Catheter
therapy is difficult for the limb group due to depressed angio-
genesis. So control of blood pressure is important to prevent
vascular diseases, such as cerebral infarction and coronary
heart diseases and so on (Slide 19).

(3) Third

Osteoporosis was detected in 12.5% of subjects with a higher
incidence among those with limb deformity. The prevalence
of osteoporosis and decreased bone mass in the female
subjects were more than the male subjects. Bone fracture is
the main cause of becoming bedridden. It is important to

prevent bone fracture.

Proportions of disorder type and
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Conclusions

teoporosis was detected in 12.5% of
subjects, with a higher incidence among those
with limb deformity. Bone fracture is the main
cause of becoming bedridden. It is important
to prevent bone fracture.

(4) In addition, cervical spine radiography and
magnetic resonance imaging (MRI) are

recommended to assess block ve ra (BV) in
subjects with TE with gallk 1 who
develop shoulder pain.

Slide 20
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(4) Fourth

In addition, cervical spine radiography and MRI are recom-
mended to assess BV in subjects with TE with gallbladder
aplasia who develop shoulder pain (Slide 20).

Thank you for your attention.

Q&A

Hinoshita: Thank you, Dr. Shiga. Do you have any question
about this presentation? Is there any? Please raise your hand.

Japanese or English, either will do.

Tagami: Tagami from Kyoto Medical Center. Thank you
for a nice presentation. I have one question about dyslipi-
daemia. What characteristics of dyslipidaemia such as high
triglyceride or low HDL cholesterol or both? And how about
the LDL cholesterol?

Shiga: We checked dyslipidaemia according to metabolic
syndrome definition. So we checked hypertriglyceridaemia
and low HDL cholesterol.

Tagami: They have both.
Shiga: Yes, both or one.
Tagami: How about the percentage? Make sure.

Shiga: I'm sorry. I checked hypertriglyceridaemia and/or low
HDL cholesterol. I didn’t check each subject, so I will try.

Tagami: Because you presented how to revise the problem
with dyslipidaemia so maybe high triglyceride is worse for

their disease.

Shiga: My impression is hypertriglyceridaemia is more than
low HDL cholesterol.

Hinoshita: Thank you. Maybe in Dr. Tagamis opinion,
triglyceride would more strongly influence the genesis of fatty
liver, right? So we need to classify dyslipidaemia into specific
types according to the levels of cholesterol and triglyceride.

OK? Is there any other question? Please.

Ikezono: Did you include audiometry in your medical

checkup protocol?
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Shiga: Yes. Audiometry. 1,000 hertz and 4,000 hertz. Only

medical checkup level.

Inozuka: Actually I didn't know the hearing loss progression
related to age in TE patients was the problem, because you
mentioned so. I think we should do a thorough audiometry,
not the simple one but the thorough audiometry in the next

protocol.

Shiga: Thank you.

Ikezono: Thank you.

Hinoshita: By the way, when you speak out, please identify
your name and affiliation. Then, thank you very much again,

Dr. Shiga.

Shiga: Thank you very much.
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Pathology, radiology and pathogenesis

Hinoshita: OK, let’s go ahead to the next presentation. The next
presentation would be given, using a video, and I first introduce
Dr. Janet McCredie. She graduated from a medical school,
Sydney University, in 1959. She was a fellow of Royal Australian
College of Radiologists in 1976. Next, she got a Doctor of
Medicine, University of Sydney, with a thesis, Neural Crest
Defects, presenting evidence that many congenital malforma-
tions are the result in injury to the embryonic neural crest. It was
reported in 1979. Next, she retired from Sydney University in
1990. She has got many glorious medals and achievements so far.
She also published a great book entitled, “Beyond Thalidomide

in 2007 Then please start your presentation.

McCredie: Thank you very much, Dr. Hinoshita, and good
morning, ladies and gentlemen. I'd like to thank Dr. Hinoshita
and his team and the translators for all the work that they’ve
done and it’s a very promising meeting to have. As you can
hear I've got laryngitis, which is why Dr. Hinosohitas given
me permission to present through the video because I don't
think my voice would last for 20 minutes. Perhaps I should be

wearing a white mask.

Hinoshita: We Japanese love masks. Don’t worry.

McCredie: I'd like to pay tribute to Professor Nishimura, the
late Professor Nishimura, who was one of the great embryol-
ogists who came out of Japan. And the very first photograph
that I'm going to show you is a photograph that he gave me
of a 28 day human embryo. And later on in my talk T will
furnish some advice he gave me. So, I just like to mention his
name just now because he was one of the greats. I think I'll sit

down now, and let the technicians take over.

Hinoshita: It’s OK to sit down there, all right? Uh-huh.

* Dr. McCredie gave us a video presentation in the sympo-
sium because she was sick as mentioned above. Several
months later, she sent the edited record of her presentation
for the official proceeding which will be published by the
research group on the various problems of the health and
living situation in thalidomide-impaired people in Japan.
Instead of her video presentation recorded, the edited

presentation of her own making is shown as follows.

Dr. Janet McCredie
University of Sydney, Sydney

Introduction

Over 50 years ago, thalidomide (when used as an anti-nauseant
for pregnant women) attacked human embryos and caused
an epidemic of birth defects. How the drug acted within the
embryo can be deduced by analysis of these birth defects,
using the medical sciences of human anatomy, neurology,
radiology and pathology, and by reviewing past research by
many doctors and scientists. Details are published in my book
“Beyond thalidomide: Birth defects explained” (1).

We start by looking at the attacker, thalidomide - and
then at the victim, the normal human embryo. Early research
established that teratogenesis was due to exposure to the
thalidomide molecule itself, not to breakdown products. On
contact with fluids (e.g. serum) the thalidomide molecule
hydrolysed into any of 12 products of hydrolysis, none of
which proved to be teratogenic. Schumacher et al (2) showed
that oral thalidomide was rapidly absorbed, with peak at one
hour, and half-life at 3 hours after ingestion, falling to zero at
12 hours.

3
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Figure 1
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Thalidomide’s pharmacokinetics show that it inflicts a rapid
“stab injury”, a sharp attack in a short time, the first important
fact.

Equally important was the fact that thalidomide attacked
sensory nerves in adults using it as a sedative. This was
revealed before the drug was deployed as an antinauseant for
pregnancy. Adults using thalidomide sedation complained
of tingling, numbness and shooting pains in feet and hands.
German and British neurologists diagnosed sensory periph-
eral neuropathy of the axonal degenerative type, a “dying
back” of axons from the distal tips of the longest nerves (3,
4,5).
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Figure 2

Six years later, 75% of damaged adults still had symp-
toms, like this woman (top of fig 2) whose sural nerve biopsy,
6 years after stopping thalidomide, shows almost complete
destruction of large diameter nerve fibres (type A fibres that
carry touch sensation). Her histogram of fibre sizes shows
that large fibres have been practically eliminated by thalid-
omide’s neurotoxicity (6). Compare with the biopsy of a
normal, age-matched control sural nerve (below), where
large diameter axons are normal and abundant, and there is a
normal bimodal histogram of axon sizes (6).

This is the second important fact: that thalidomide
attacks sensory nerves. Therefore when we come to examine
what thalidomide does to the embryo, we must look closely

at the embryonic sensory nervous system.
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In the human embryo, sensory and autonomic nerves
develop from NEURAL CREST, a primordial ectodermal
tissue (7), the first differentiated tissue to appear in the human
embryo, at day 18 of gestation. It is highly active. Neural crest
cells rapidly multiply, migrate and sprout axons as they evolve
into neurons. Their cell bodies aggregate into ganglia, while
their axons branch out into the undifferentiated mesenchyme
of the embryonic disc. Axons always precede differentiation.
They are abundant within undifferentiated limb buds (8, 9, 10).

Axons are very delicate strands of unmyelinated
cytoplasm, easily destroyed by poor tissue preparation or
overlooked by inadequate microscopy. They require tissue
preparation as used in medical neuropathology laboratories,
and meticulous electron microscopy (8, 9, 10).

Neural crest is a ubiquitous tissue with many progeny.
In addition to the sensory and autonomic nervous systems,
other derivatives of neural crest include connective tissue
and bones of face and skull, cranial nerve nuclei, septum and
conotruncal structures of the heart. Thalidomide damages
ears, eyes, facial structures, cranial nerves, and causes septal
defects and cono-truncal heart deformities.

How does thalidomide cause birth defects? What is the
pathogenetic mechanism of its teratogenic action?

Any hypothesis of thalidomide’s teratogenic activity
must explain the following 12 phenomena observed in the
embryopathy:

1. Drug action predates existence of limb buds.

2. “Sensitive period” of 21 - 42 days gestation, established
early in the epidemic (11).

3. Cranio-caudal sequence of defects in time shown by
Lenz and by Nowack in 1965 (12)
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Symmetry in majority but not all.

Upper more commonly afflicted than lower limbs.
Sparing of Central Nervous System.

Longitudinal reduction defects of limb bones.

Triangular bone remnants,

o ® N U

Dislocated joints, and

10. Synostoses or fused bones and joints.

11. Associated visceral defects.

12. No bone histopathology, but neuropathology found.

This paper examines these twelve phenomena.

1. Drug action predates existence of
limb buds
Timelines in human embryogenesis reveal this important

phenomenon, as follows in figures 4 - 6.

Fertilization is at zero time.
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Figure 4

2. The “sensitive period” was established by
Lenz as 21 to 42 days gestation (11). It possibly extends
longer, but its commencement is not debated. Lenz empha-
sized that upper limb defects resulted from exposure from
day 24 onwards, day 24 being the earliest date of exposure
recorded with arm defects (arrow).

All embryology textbooks state that the upper limb bud
does not appear until day 28.
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Figure 5

Therefore thalidomide cannot act within limb buds -
because they do not exist for another four days! It follows
that any hypotheses that are set within limb buds are refuted
by these facts. Molecular and vascular hypotheses fall over
because neither limb buds nor forelimb arteries exist when
the drug attacks.
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Figure 6

Neural crest, however, is present from day 18 of gesta-
tion (13) and is highly active during the thalidomide-sensi-
tive period, dividing, migrating and sprouting axons (14).
These activities make neural crest cells highly vulnerable to

injury at this time.

3. Cranio-caudal sequence of
thalidomide damage

Lenz recognized that a wave of sensitivity swept down the

embryo from head to tail between 21 and 42 days of life.

Particular defects followed thalidomide exposure on partic-

ular days (12):

o between days 21 and 24 resulted in eye, ear, cranial nerve
and other head and neck defects;

« exposure from day 24 resulted in arm defects;

« exposure from day 27 caused leg defects as well.

Nowack and Lenz concluded that “the morphological type

of the birth defect was essentially a function of the TIME of

exposure, not the dose” (12).

This data from humans is replicated in laboratory
primates. Neubert’s laboratory in Berlin found the same
cranio-caudal sequence of occurrence in primates exposed
to thalidomide. Upper limb defects resulted from exposure
before the limb bud existed (15).

Neubert et al concluded that thalidomide must act
within the torso of the embryo, deep to the site of the future
limb bud. This is exactly where neural crest axons are infil-
trating undifferentiated mesenchyme - axons of naked cyto-

plasm, unprotected and highly vulnerable.
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4. Symmetry versus asymmetry

Publication of large series of thalidomide cases in the after-
math of the epidemic proved that the majority were bilater-
ally symmetrical (16). But all series had 15 - 25% of cases

with asymmetrical or even unilateral deformities.

80% 20%
Symmetrical

Asymmetrical

Figure 7

I sought advice from Professor Nishimura, who had studied
and staged thousands of normal Japanese abortuses. I asked
him whether all human embryos develop the left and right
sides of the body at the same time, in unison. He said that
they do not! Professor Nishimura told me that 80% of
human embryos develop symmetrically, but in about 20%,
the left and right sides are out of step, by up to 4 embry-
onic day’s difference (17). This means that neural crest
must develop asymmetrically in such embryos. It follows
that 80% of thalidomide defects should be bilateral and
symmetrical, and that 20% should be asymmetrical with a

few even being unilateral.

5. Frequency of upper > lower limb
defects
This master diagram is from Henkel and Willerts landmark
paper of 1969 (18) that defined the pattern of dysmelia in
over 200 German thalidomide children.
Upper limb defects were most numerous, especially
absent radius and thumb. Perhaps this is because nausea
of pregnancy is characteristically early, sometimes the

presenting symptom, around the time of the missed period.
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Figure 8

Nausea is usually short in duration, and a woman may take
only one or two tablets, sufficient to target the neural crest

at about day 24, causing arm rather than leg malformations.

6. Sparing of central nervous system

The brain and spinal cord in thalidomide were usually
normal, but the peripheral nervous system (outside CNS)
was not. The immense network of nerve fibres of peripheral
nerves extend to every part of the body. Peripheral nerves
have evolved for the purpose of signalling and commu-
nication throughout the bodies of all animals, including
man. The basic cell in the sensory division of the peripheral
nervous system is the bipolar neuron. As shown in the intro-
duction, in human adults, thalidomide attacks this group of
sensory neurons (derived from neural crest) not brain cells
(derived from neural tube). In human embryos, thalidomide
also targets neural crest, not tube. The target is consistent

throughout life from embryo to adult.

7. Longitudinal reduction deformities
of the limbs

In the limbs, thalidomide deleted longitudinal bands of bone,

and such defects were classified as “longitudinal reduction

deformities”. This distribution of disease, subdividing bones,

is not consistent with bone pathology. On the other hand, skin

is innervated in longitudinal strips called dermatomes, each

dermatome supplied by one spinal segmental sensory nerve.
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C6 Dermatome Subtraction

Figure 9

Here the dermatome of the 6th cervical nerve is black. If it
is excised together with the underlying bones, radial aplasia
and absent thumb would result as shown in this Xray film
of the most common upper limb defect in thalidomide
embryopathy.

The skeleton has similar (but less well-known) segmental
sensory innervation. The strips of segmental nerve supply of
bones are called “sclerotomes” Based upon past literature plus
their own experiments and clinical observations, Inman and
Saunders of San Francisco drafted these maps of the segmental

sensory nerve supply of the limb skeleton in 1944 (19).

Figure 11

Figure 10

Figure 12
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When I applied the sclerotome maps to the radiographs
of thalidomide cases, the deformities emerged as failure of

formation of sclerotomes (20).
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Figure 13

That indicates some connection between sensory nerves
and limb growth. Is there such a connection? There certainly
is, as has been proved in regeneration biology (21, 22, 23).

Sensory nerves possess an ability to make other cells
divide. This particular ability is called “neurotrophism™
neuro = nerve, trophism = growth.

Regeneration biologists know most about neuro-
trophism because limbs will not grow without sensory nerves
(21, 22, 23). In studies of amphibian limb regeneration, these
biologists have shown that sensory nerves stimulate mitosis
of undifferentiated cells (21, 22, 23). Through neurotrophism,
sensory nerves recruit mesenchyme cells by making cells
divide, repeatedly, until a heap of undifferentiated cells
creates a limb bud. This recruitment through mitosis was
shown to begin from the inception of limb formation (22,
23, 24). The conclusion is that sensory nerves drive mitosis/
cell division.

Although the biological principles were established
in amphibia, the findings can be translated to human
embryos, because the pentadactyl limb that results is similar
throughout the vertebrate kingdom (25).

It follows that if a segmental sensory nerve is damaged,
its neurotrophic ability fails, and mitosis of mesenchyme will
fail downstream. This would cause one or more sclerotomes
to drop out of the blueprint of the limb, along with any other
structures supplied by the damaged nerve.

I took the sclerotome maps to Gottingen, where

Professor Willert and I re-examined his collection of Xray
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films of over 200 thalidomide children. We wanted to see
whether or not the maps of segmental sensory nerve supply
could explain the pattern of thalidomide malformations. The
sclerotome maps and thalidomide defects coincided

o exactly in 80%,

o fairly well in 15%,

« poorly in 5%

We concluded that (26)

Both patterns are expressions of the underlying sensory
segmental innervation of the skeleton, and that

o the sensory nervous system is involved in limb morpho-

genesis and teratogenesis.

8. Triangular residual bone remnants:

These triangular remnants of tibia, femur and humerus were

frequent. Only the sclerotome maps can explain them (26).

TIBIA: The most curious remnant was a triangular piece of
upper tibia bearing the tibial articular surface of the knee
joint. The maps show that this is the distal end of the 3rd
lumbar sclerotome. It lies beside the most vulnerable 4th
lumbar sclerotome that is commonly deleted from the leg by
thalidomide (26).
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Figure 14

FEMUR: Proximal focal femoral dysplasia was common in
thalidomide embryopathy but not confined to it. It occurs
in other conditions. Loss of proximal femur (vulnerable 4th
lumbar nerve) leaves an isosceles triangle of femur based at
the knee. It matches the residual 3rd lumbar sclerotome of
distal femur. So lumbar nerve 3 appears to resist thalidomide

while lumbar nerve 4 is affected (26).
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Figure 15

HUMERUS: Phocomelic arms present variants of this partic-
ular complex. The humerus is reduced to a distal triangle
based at the elbow. The upper humerus has failed to form. This
happens when thalidomide deletes both 5th and 6th cervical
nerves. What remains of the arm is supplied by the 7th and 8th
cervical nerves. The humerus is so reduced in length that the
forearm and hand move up towards the shoulder. This is phoc-
omelia. It has different degrees of reduction depending on the
amount of a sclerotome removed (26). The external shape of
the shoulder is pointed because of absence of musculo-skeletal

tissue at shoulder and upper arm.

Figure 16
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Figure 17

Progressive subtraction of sclerotomes in the arm by
thalidomide to form phocomelia.

9. Dislocated joints

These were common in thalidomide embryopathy, and

they had characteristic signs of neuropathic joints in their

radiographs.

™~

Figure 18

On the right is the shoulder joint of a thalidomide child.
On the left is that of a woman with syringomyelia. Both show
« flattened joint surfaces on both sides of the joint
o with no loss of bone density and

o painless dislocation
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Adult neuropathic joints occur in long-standing sensory
peripheral neuropathy (due to diabetes, syphilis, leprosy,
syringomyelia and other conditions). That neuropathic joints
appear in thalidomide embryopathy (27) is further evidence

that sensory nerve damage occurred in the early embryo.

10. Synostoses
Fusion between bones was common in thalidomide
embryopathy (28). Failure of neurotrophism in damaged

nerves reduces the number of mitoses downstream.

Figure 19

There is reduction in the final number of cells that are
destined to differentiate into bone, so the final formation
of the bone is reduced in mass in the area supplied by the
damaged nerve. Incomplete formation leaves some bones
unable to separate. This results in
« transverse fusion between paired bones (e.g. radio-ulnar,

inter-phalangeal, carpal coalition), and
« longitudinal fusion between serial bones (e.g. hume-

ro-ulnar, interphalangeal).

11. Associated internal defects

This large complex subject could easily fill a whole lecture.
Here the autonomic division of neural crest comes into play,
often associated with sensory lesions at the same spinal level.

One toxic assault upon early neural crest could injure
both sensory and autonomic branches, with damage to
internal organs as well as to limbs that share their nerve
supply. This indeed occurred.

Evidence of such associations emerged in data published
by the British Ministry of Health (29) in 1964. Over 90% of
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children with congenital heart disease also had upper limb
phocomelia of major or moderate degree, indicating damage
to cervical sympathetic as well as peripheral sensory nerves
at the cervical level.

Similarly, leg reductions were associated with ano-rectal

and genito-urinary defects, sharing lumbo-sacral nerve

supply.

12. Pathology
a. Thalidomide children:

Specimens of bones and joints from autopsies and amputa-
tions in thalidomide children were examined by Professor
Willert and colleagues in pathology, searching for histopa-
thology in bones and joints. However, no abnormal cells
could be found in the skeletal tissues. The architecture of the
skeleton was clearly abnormal, but no disease was found in
bone or cartilage cells (30).

This is an important negative finding. The conclusion
is that the primary pathology is not in the skeleton, but in
some tissue outside it, with secondary effects upon the skel-
eton, consistent with primary nerve damage resulting in
disordered skeletal architecture, as proposed by the theory of
neural crest injury.

b. Adults with sensory neuropathy caused by thalido-

mide showed destruction of large diameter axons and
abnormal histograms consistent with sensory neuropa-

thology (figure 2) (see introduction).
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c. Rabbit fetuses exposed to thalidomide showed similar
loss of large diameter axons in sciatic nerves, worst
fetuses with absent tibia, and less severe in treated fetuses
without skeletal defects (31, 32). North demonstrated
that nerve damage preceded skeletal damage in thalido-
mide embryopathy.

d. The “post-thalidomide syndrome” can be explained

by quantitative neuropathology. All humans possess a
generous surplus of axons in peripheral nerves, enough
to buffer considerable axon loss without suffering any
symptoms. All humans sustain a physiological loss of
axons at middle age as part of the normal aging process.
But they do not experience symptoms of neuropathy
because the surplus axons buffer this physiological
reduction. (figure 21) (1).

7
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Figure 21
Normal aging causes loss of axons but no symptoms

However, a symptom threshold does exist: a minimum
number of axons below which neuropathic symptoms occur
- pain and paraesthesia in sensory nerve damage, and weak-
ness, wasting or paralysis of muscles supplied by damaged
motor nerves. Normally this threshold is never reached in
undamaged nerves.

But the “post-thalidomide syndrome” now besetting
middle-aged thalidomide survivors can be explained by
quantitative change in axon numbers, with pathophysiology
similar to that of “post-polio syndrome” Of course polio
affects motor nerves, whereas thalidomide affects sensory
nerves. However the quantitative mechanism is the same
in each group: two episodes of axon loss in each case. First,
there is severe loss of nerve axons in early life (in infancy or
embryo) due to a pathological process (polio virus infection
or intrusion of a neurotoxin). Second, at middle age comes
an additional loss of axons, a physiological process common
to all peripheral nerves. In previously damaged nerves, the

second bout of axon reduction cannot be absorbed. Surplus

axons are all used up and the symptom threshold is breached.

Symptoms of neuropathy erupt (see figure 22).

Number of nerve fibres

Symptom
Threshold

Age

Figure 22

Previous damage * to peripheral nerves, plus age
changes, results in neuropathy in middle age #

Conclusion

Neural crest injury explains all features of thalidomide tera-
togenesis. Consistent quantitative neuropathology has been
found in adults, children and animals damaged by thalido-
mide. Conversely, no bone, cartilage or other histopathology
was found to indicate primary skeletal disease. Disordered
skeletal architecture in the absence of skeletal histopathology
is consistent with primary nerve damage causing secondary
skeletal growth disorder.

Skeletal morphogenesis emerges as a 2-stage process:

« an initial undifferentiated stage of high nerve-dependency
associated with neurotrophism, and

o a second stage of differentiation with reduced nerve-
dependency.

Thalidomide acts in the nerve-dependent stage before
differentiation, i.e. in the first stage, not the second stage of
morphogenesis. Thalidomide poisons neural crest/sensory
nerves during their early embryogenesis, disabling all nerve
functions, including neurotrophism. This halts mitoses,
which reduces the mass of undifferentiated mesenchyme
within bands of segmental nerve supply.

Thereafter the second stage proceeds. The rest of the
limb differentiates, minus the damaged neural segment/s.
The size, shape and architecture of the limb is altered, but not
the skeletal cells.

Neural crest defects comprise a large collection of
various disparate birth defects, adjacent to the well-recog-
nized group of neural tube defects.

Within the large lexicon of medical diseases, thalid-
omide embryopathy belongs within the group of sensory

and autonomic peripheral neuropathies. To suggest that
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thalidomide does not attack the neural crest is seen as absurd

by informed neurologists, pathologists, pediatricians, radiol-

ogists and other medical practitioners who realize that neural

crest injury explains the embryopathy.

The neural crest theory will not go away. It has a life of

its own because it explains observed facts.
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Q&A

Hinoshita: Thank you very much, Dr. McCredie. As she said
she suffered from a little bronchitis. Because of her problem
she decided to give this presentation using the video. She
focused on pathology, radiology and pathogenesis of thalido-
mide embryopathy. By the way, do you have any questions? If

you have, please raise your hands. Yes, Dr. Morrison, please.

Morrison: Hi, 'm Dr. Morrison, Medical Advisor to the
Thalidomide Trust. I just wanted to say we are all entitled to
have different opinions. However, in 2014 the World Health
Organization held a convention in Geneva for medical
experts to try to reach a consensus regarding the causation
and diagnostic criteria for thalidomide embryopathy. With
regard to causation there was most interest in the work
around cereblon. This was the theory the experts chose to take
forward. In addition regarding the classification of damage
the medical experts proposed to support an algorithm.
Hence The Thalidomide Trust currently supports the work
of cereblon going forwards as causation of the embryopathy
not the neural crest origin. The Trust also, when we look at
new claims, understand that upper limb damage is bilateral,
although there can be differences between the limbs. The
medical experts at the WHO conference in Geneva discussed
this aspect and agreed that if one upper limb was affected
that the other limb would also be damaged. And lastly, just
looking again we have an eminent neuro-orthopedic doctor
working with the Trust. He is examining many affected by
thalidomide embryopathy and he very much states that he
can find nothing to support the view of the neural crest origin
causing the problems from thalidomide. He felt it should be
obvious when he examines them and though he has looked
he cannot find any evidence that the neural crest is the
causation. So, though I appreciate we all can have different
opinions, at present this is the belief at the moment within
Thalidomide Trust.

McCredie: Well, I agree with you that there’s plenty of room
for other opinions. But I'm disappointed that the Thalidomide
Trust is going to open a molecular hypothesis because I think
it’s going to be a waste of time. It cannot explain the 12 facts of
thalidomide embryopathy that I have just explained through

neural crest injury.

Morrison: OK.

McCredie: I must say most of the work I've done has been
done with the Department of Neurology in Sydney University,
which at that stage was heavily geared up to examine periph-
eral neuropathies and had all the laboratory tests ready to run
on peripheral neuropathies. And that team entirely believed

what we were saying. So, two different opinions.

Hinoshita: Uh-huh. It seems she has made much of the
malfunction for the injury of the neural crest. And recently,
the mechanisms of thalidomide have been researched in
detail, and the drug also influence the new angiogenesis
in our bodies. So, is there anyone whod like to give some
comment on the pathogenesis of thalidomide embryopathy?

How about Professor Kayamori?

Kayamori: It is popular to believe that pathogenesis of the
thalidomide embryopathy might be angiogenesis prevented
from new formation by thalidomide. Thus, they are trying to

treat cancer by using thalidomide medicine at present.

McCredie: In the timelines that I showed you, Lenz’s sensi-
tive period for arm defects begins on day 24 of gestation. The
arm bud does not emerge until day 28 according to Professor
Nishimura. In that 4 day period from day 24 to 28 there is no
arm bud, and no limb blood vessels. But the nervous system
is there proliferating and extending out from the neuraxis.
So that is a problem for people who want to postulate that
thalidomide acts on blood vessels. There are no blood vessels
to act on. But nerves are there to act on, That is fact number
one.

Fact number 2 is that the angiogenesis theory became
popular because oncologists and their cancer patients are
desperate to get new drugs to treat cancer, and are willing
to try thalidomide despite its dangers. If you follow up
these cancer patients treated with thalidomide, you find the
neurology journals full of reports of another epidemic of
thalidomide polyneuropathy, with concerned neurologists in
attendance.

Fact number 3 is that when German and British doctors
originally used thalidomide as a sedative, it caused sensory
neuropathy. It did not produce any vascular pathology. There
was never any angiopathy reported. Thalidomide can stop
cell division, but only by halting neurotrophism by killing

the sensory nerves.

Kayamori: I want to ask about one thing. You mentioned
about sparing of central nervous system. Could you give us

knowledge of peripheral nerve involvement? For the first time
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of thalidomide scandals, they reported lots of involvements
of peripheral neuropathy axonal type. But we didn’t get such
evidence in Japan. And from a point of electrophysiology just
examining patient whether patient is involved in peripheral
neuropathy or not, I couldn’t find generalized neuropathy
except for entrapped neuropathy. So we considered there was
no pathology in the nervous system, in the peripheral as well

as the central nervous system.

McCredie: The bi-polar neuron has two arms. That diagram
of the withering nerve fibres, they died back, from the distal
end. There’s also some withering in the central end going
up to the central nervous system. MRI of spinal cord has
shown depletion in volume of the posterior columns going
up to the brain. And so, undoubtedly in the brain, there are
going to be effects which weren't reported at first of course in
the babies:- autism, perhaps an increase in the incidence of
epilepsy. These things creep in and out of the literature. There
is obviously going to be some effect up there on the other end

of the bi-polar neuron.

Kayamori: Someday, if you will come to us again, I have a
discussion, I would like to discuss more and more. Thank

you.

McCredie: OK. I have two graphs to show you then too.

Hinoshita: Is there any comment or opinion from German
researcher or physician? Professor Peters, do you have any
comment or opinion about the pathogenesis of thalidomide

embryopathy?

Peters: No electric involvement as well as no angiogenetic

involvement. Maybe it’s both. Depends, difficult.

Hinoshita: Is there any other question about her presenta-
tion? Then, thank you very much, Dr. McCredie. OK now it’s
a little behind the schedule, but we will start our lunch time
and poster session. When it comes to the poster session, the
discussion will be done during the time from 12:15 to 13:10,
OK? Please stand by the posters for the poster presenters.
Anyway, until 13:10, I would like to have lunchtime. Thank

you very much for the former part.
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Internal Anomalies in Thalidomide Embryopathy:
Common and Uncommon Findings on CT and MRI

Dr. Tsuyoshi Tajima

Department of Radiology, National Center for Global Health and Medicine, Tokyo

Background

o Thalidomide was developed as a sedative in 1957 in West
Germany. Because of its teratogenic effects, thalidomide
was withdrawn from the market in the early 1960s.

o It was reported that there were 3,900 patients with thalido-
mide embryopathy (TE) throughout the world.

o Immunomodulatory effects of thalidomide were discov-
ered in the late 1980s and it has been used for the treat-
ment of several diseases, including multiple myeloma and
erythema nodosum.

o Schuler-Faccini L, et al. reported 3 new cases of TE in
Brazil.

o It is not well-known that thalidomide causes not only limb

deformities but also various internal anomalies (IAs).

Subjects and Methods

o In Japan, a total of 309 individuals were registered as a
patient having TE for the national database.

« Among them, 22 individuals (9 men and 13 women: mean
age, 49 years; range, 47-51 years) became involved in this
study (Single Center Study of TE in Japan: SCST]); they
underwent thorough medical examinations and image
screening using CT and MRIto detect an IA in our institute.

» Whole body CT: 320-MDCT scanner (Aquilion ONE,
Toshiba Medical Systems) and 128-dual-source MDCT
scanners (SOMATOM Definition Flash, Siemens
Healthcare) were used. For scanning parameters, slice
thickness was as follows: body, 5 mm; neck, 1 mm;
temporal bone, 0.5 mm. Sagittal and coronal reconstruc-
tion of the neck and temporal bone, and high resolution
reconstruction of the temporal bone were routinely used.

e« Head MRI: a 3T MRI scanner (MAGNETOM Verio,
Siemens Healthcare) and two 1.5T MRI scanners
(MAGNETOM Avanto, Siemens Healthcare; EXCELART
Vantage Powered by Atlas, Toshiba Medical Systems) were
used. The MRI sequences were TIWI, T2WI, FLAIR,
T2*WI, Thin-slice T2WI, and MRA (head and neck).

o Image Analysis: The CT and MR images were analyzed
in consensus by five radiologists (experienced neuro-,

thoracic, abdominal and general radiologists and a

radiology resident). Abnormal findings which seemed to
be congenital were determined as an IA, while obvious
acquired abnormalities such as cerebral aneurysm, liver

and kidney cysts and uterine leiomyoma were excluded.

Results

Limb defects 1As
81.8% (18/22)

86.4% (19/22)

1As with
limb defects

15

Figure 1. Relationship between IAs and Limb Defects (n=22)

Among the 22 individuals, limb defects and IAs were seen in
81.8% (18/22) and 86.4% (19/22), respectively. Fifteen indi-
viduals (68.2%) had both limb defects and one or more IAs.

IAs No. of cases

Block vertebrae 5 (22.7%)
Anomalies of the vascular system 6 (27.3%)
Hypoplasia or aplasia of the 7th/8th cranial nerves 5 (22.7%)
Anomalies of the auditory organ 10 (45.5%)
Agenesis of the gallbladder 6 (27.3%)
Fusion of the left lobe and quadrate lobe of the liver VACKE)

Others 5 (22.7%)

Table 1. The prevalence of radiological findings of IAs based
on the data among the SCSTJ-registered victims

1. Block Vertebrae (Partial or complete fusion of
adjacent vertebral bodies)
Prevalence of radiological findings in SCSTJ: 22.7% (5/22)
- Etiology: Result of locally decreased blood supply during
the 3rd-8th week of fetal development.

FusionofVBand  FusionofVBandarches FusionofVBandarches  Fusionof VBand
arches of C2-C3 of C2-C3andC6-T1 of C3-C5and C6-T2 arches of C7-T1

45% 91% ()
4.5% (1) 45% (1) L ) o) Fusion of vertebral arches

of C3-C5 and C6-T2

Notes: VB, vertebral bodies. Numbers in parentheses indicated numbers of cases.
*The two cases are identical twins.
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2. Anomalies of the Vascular System
Prevalence of radiological findings in SCST]J: 27.3% (6/22)

Double SVC 13.6% (3)
Carotid bifurcation level discrepancy 9.1% (2)
MCA duplication 4.5% (1)
Anomalous origin of the middle meningeal artery 4.5% (1)
The middle meningeal artery arising from the internal carotid artery
Aberrant right subclavian artery 4.5% (1)
Anomalous course of the azygos vein 4.5% (1)

The azygos vein flowing into the SVC through the highest intercostal
vein without forming the arch of azygos vein.

Duplication of MCA

3. Hypoplasia or Aplasia of the 7th and/or 8th
Nerves
Prevalence of radiological findings in SCSTJ: 22.7% (5/22)

Hypoplasia 18.1% (4)
Unilateral 7th cranial nerve 13.6% (3)*
Unilateral 7th and 8th cranial nerves 4.5% (1)*

*Narrow internal auditory canals were found in these cases.
Aplasia 4.5% (1)
Bilateral 7th and 8th cranial nerves 45% (1)*
*Internal auditory canal defect is found in this case.

Hypoplasia of the'fight 7th and
8th cranial nerves

Hypoplasia of|the right 7th
cranial nerve

4. Anomalies of the Auditory Organ
Prevalence of radiological findings in SCSTJ: 45.5% (10/22)

Hypoplasia of the semicircular canals 36.4% (8)

Hypoplasia of the auditory ossicles 22.7% ()

Hypoplasia of the vestibule 22.7% ()

Hypoplasia of the cochlea 18.2% (4)

Internal auditory canal abnormality 18.2% (4)
Bilateral narrow: 13.6% (3), bilateral absence: 4.5% (1)

External auditory canal abnormality 13.6% (3)
Unilateral narrow: 9.1% (2), bilateral narrow: 4.5% (1)

Narrow facial canal 4.5% (1)
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5. Agenesis of the Gallbladder

Prevalence of radiological findings in SCSTJ: 27.3% (6/22

- There are two patterns in etiology.

- Failure of the formation of the gallbladder from the hepatic
diverticulum during the 3rd-5th week of fetal development.

- Failure of the development of the lumen of the gallbladder
during the 7th week of fetal development

6. Fusion of the Left Lobe and Quadrate Lobe of
the Liver
Prevalence of radiological findings in SCSTJ: 9.1% (2/22)
- Agenesis of the umbilical portion of the left portal vein and
gallbladder was also complicated in one of these two cases.

- There are few reports mentioning this anomaly in TE.
Hypoplastic
FLT

Normal liver Fusion of the left lobe and quadrate lobe

Notes: FLT, fissure for ligamentum teres.

Hypoplastic FLT

7. Other Anomalies

Prevalence of radiological findings in SCSTJ: 22.7% (5/22)
Transection of the pituitary stalk (1); Hypoplasia of unilateral
thorax (1); Right-sided ligamentum teres hepatis (1); Vaginal

atresia (1); and Unilateral congenital hip dislocation (1)

Discussion

o The limitation of our study is the small number of subjects.

o We thus cannot estimate the precise rates of IAs such as
vascular anomalies and right-sided ligamentum teres
hepatis, which was found in only one in our study.

 On the other hand, some IAs that are thought to be rela-
tively common among individuals with TE, such as anoma-
lies of the eyes, alimentary tract and urinary tract, were not
found in our study. This may be because the prevalence of

these anomalies is not so high; alternatively, the prevalence
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may change as the age of the subjects advances.
« In addition, many of the subjects with IA in the previous
studies were children or young people, whereas the mean

age of the subjects in our results was 49.

Conclusion

o Various IAs were demonstrated by image screening using
CT and MRI. As far as we know, block vertebrae and hypo-
plasia of FLT were new findings in TE.

 Understanding these characteristic radiological findings
may help radiologists detect wide range of radiological
findings of IAs associated with TE.
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Psychological and Mental Health Problems in Patients
with Thalidomide Embryopathy in Japan

Koubun Imai, MD, Hanae Sone, MA, Ken Otomo, MA, and Yuki Nakano, MA

1. Introduction

Pathological characteristics of thalidomide embryopathy
(TE) include not only mesodermal system abnormalities,
such as limb hypoplasia, but also various degrees of ectoblast
abnormality, including nervous system effects. Assessment of
the actual psychological and mental status of TE patients in
Japan is important because the study of autism in TE patients
has been reported in other countries, but never in Japan,
and the study of mental status, time has passed since the last

research on patients with TE in Japan was conducted in 2004.

2. Aim

The aim of the study was to examine the presence of mental
health problems and to assess the presence of autism in
patients with TE in Japan in order to develop and build

future support systems.

3. Methods
3-1. Participants

Participants were 22 patients with TE who were admitted to
a hospital for medical examination during the period from
September 2011 to February 2012. There were 9 male and 13
female patients aged 47 to 51 years. Among the 22 patients,
16 had limb deformities (4 male, 12 female), 2 had hearing
impairment (both male), and 4 had both limb deformities

and hearing impairment (3 male, 1 female). (Figure 1).

3-2. Procedure

Each patient first had an individual interview regarding their
background information, including age, marital and educa-
tional status, and work experiences. After the interview,
an electroencephalograph was administered. Experienced
psychotherapists administered psychological tests, and the

Mini-International Neuropsychiatric Interview (M.IN.L.).

3-3. Instruments/Measures

(1) Electroencephalographic (Neurofax EEG-1524 by
Kodensha).
Waking brain waves, including light stimulation and over-

breathing load, were measured for 20 minutes for all patients.
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(2) The Wechsler Adult Intelligence Scale Third Edition
(WAIS-III; Japanese Version)

Differences in the mean scores of each IQ (full-scale IQ,

verbal IQ, performance IQ), index score values, and mean

subtest scores between the two groups (TE patients group

and healthy subjects group) were evaluated by t-test.

(3) The Autism-Spectrum Quotient (AQ)

Differences of the mean scores of the total AQ score and each
of the 5 subscales (communication, social skills, imagination,
attention to detail, and attention switching) were analyzed by
t-test.

(4) The General Health Questionnaire-28 (GHQ-28)

The total and mean scores on the subscales of two groups
were compared using t-tests. The differences in mean scores
were analyzed according to the presence/absence of a spouse,

employment status, and locus of physical disability.

(5) Mini-International Neuropsychiatric Interview
(M.LN.L)
The TE patients who fell under a certain diagnostic module

were classified according to their disorder.

4. Result

(1) Electroencephalographic (Neurofax EEG-1524 by
Kodensha)
Of the 22 patients, 18 were determined to be normal and 4 to

be abnormal. 1 of 4 patients was diagnosed as epilepsy.

(2) The Wechsler Adult Intelligence Scale Third Edition

The mean average of FIQ for the TE patients group was
92.3 (SD 20.4). The mean average of VIQ and PIQ for the
TE patients group was 91.8 (SD 20.6) and 94.4 (SD 21.4). No
significant differences were found between TE group and
healthy group on FIQ, VIO and PIQ. For the Indices and the
subtests, TE patients group had substantially lower Working
Memory (WM) and Processing Speed (PS) scores than the
healthy group (p < .01). Also TE patients group scores were

lower on Arithmetic and Symbol search (p < .01) and on
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Vocabulary, Digit span, Information, and Picture completion
(p <.05). (Table 1)

(3) The Autism-Spectrum Quotient (AQ)

The average AQ score of the TE patients group was 18.95 (SD
5.95). When a cut-off point of 32 out of 33 points was applied
to the groups of TE patients, none met the criterion of autistic
pathologic standard. No significant differences were found

between TE patients group and the healthy subjects group.

(4) The General Health Questionnaire-28 (GHQ-28)

13 of 22 (59.1%) patients were judged as having some kind
of mental health problem. Nine of 16 patients with limb
deformities were judged as having a mental health problem
(56.3%). Of the 2 patients with hearing impairments, 1 had
a mental health problem. Of the 4 patients with both limb
deformities and hearing impairment, 3 were judged as having
some type of mental health problem.

When the scores compared, GHQ full score and
subscales scores (somatic symptoms, anxiety and insomnia,
and social dysfunction) in the TE patients group were signifi-
cantly higher than healthy subject group (p <.01; Table 2).

Results of GHQ were also examined for each attribute
of patient groups (by locus of disability, marital status, and
employment status). In the present study, higher depression
scores in single/divorced subject than in married subjects
(p <.01). Moreover, scores for impaired social activities were
significantly higher in the group without spouses than those
in the group with spouses (p < .00).

(5) M.LN.L.

From the M.LN.I, 19 diagnostic modules of psychiatric
disorders were found to be applicable to nine of the 22
patients with TE (40.9%). The applicable diagnostic modules
included major depressive episode, dysthymia, suicidality,
hypomania episode, panic disorder, agoraphobia, post-trau-
matic stress disorder, alcohol abuse, and psychotic disorders.

Five of 9 patients fell under more than one diagnostic module
(Table 3).

5. Discussion

(1) Comparison of electroencephalograph Test and AQ /
WAIS

No relationship was observed between WAIS-III score, or the

AQ score and the presence, or absence of electroencephalo-

graphic abnormalities.

(2) Comparison of WAIS-III results of patients and
healthy subjects

The results of comparing the indices and subtests of patients
and healthy subjects have three main implications. First,
TE patients showed slowness in PS. However, this could be
because most patients in the TE group had limb deformities,
producing functional limitations that made it difficult for
them to solve these problems. Second, the TE group showed
a reduced ability to process information effectively, while
maintaining attention to visual and auditory information.
Finally, it is possible that differences in participants’ educa-
tional backgrounds may have affected the results. Many TE
patients graduated from special schools for children with
disabilities, and thus their learning environments and expe-

riences were more limited than those of healthy individuals.

(3) Mental health problems

The GHQ-28 results implied that the mental status of the TE
patients was poorer than that of healthy subjects. Specifically,
TE patients showed evidence of suffering from somatic symp-
toms, anxiety, and insomnia, as well as social dysfunctions.
The results of the M.LN.I. suggested that 40.9% of the TE
patients had some psychiatric disorder. This is a percentage

that is comparatively high.

The present results are important from academic, social,
and international perspectives. As noted earlier, few previous
studies have examined the psychological and mental health
problems of TE patients, either in Japan or in other countries.
The present study has therefore contributed to the general
understanding of the actual situations of patients with TE.
Although the results of the present study have significant
implications for patients with TE, the number of the patients
was small. Future studies will require a larger number of
patients to investigate more thoroughly the psychological

and mental problems of TE patients.

Future outlook of research
We are researching the factors affecting QOL and mental
health in TE patients. Our purpose is to examine the rela-
tionship between pain, coping, time perspective, social
support, QOL and mental health in TE patients. Identifying
the psychosocial problems and needs of support is necessary
to consider the future support systems.

Note: This is the revision of the paper published in the
Psychiatry and Clinical Neurosciences 2014; 68: 479-486.
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Figure 1 Participants

B limb deformities

[ | hearing impairment

hearing impairment

Table 1 Comparison of average scores (SDs) for WAIS-III Subtests

] limb deformities and

Patient group (N=22) Healthy group (N=120) t-test
Average SD Average SD tvalue degrees of p value
score score freedom
Verbal Scale
Vocabulary 8.68 3.60 9.80 3.40 2.26 52.79 0.03
Similarities 9.68 4.11 9.90 2.90 0.24 24.97 0.81
Arithmetic 7.59 3.70 10.00 3.00 3.36 140.00 0.00
Digit Span 8.45 3.10 10.10 2.90 2.42 140.00 0.02
Information 8.45 3.42 10.00 3.10 2.12 140.00 0.04
Comprehension 9.64 4.69 9.90 3.10 0.25 24.48 0.80
Letter-Number Sequencing 9.64 3.43 10.20 2.90 0.81 140.00 0.42
Performance Scale

Picture Completion 8.68 3.43 10.10 2.80 2.11 140.00 0.04
Digit Symbol Coding 8.27 3.68 10.00 3.00 2.39 140.00 0.02
Block Design 9.41 4.20 9.90 3.20 0.52 25.65 0.61
Matrix Reasoning 9.68 4.64 9.90 3.10 0.21 24.54 0.83
Picture Arrangement 9.41 4.18 10.10 3.10 0.74 25.40 0.47
Symbol Search 7.55 3.32 10.00 3.00 3.47 140.00 0.00
Verbal 52.50 19.15 59.70 14.20 1.68 25.40 0.11
Performance 45.45 16.30 50.00 10.40 1.26 24.23 0.22
Full 97.95 3231 109.70 22.90 1.63 25.01 0.12
Verbal Comprehension 26.82 10.05 29.70 8.40 1.43 140.00 0.15
Perceptual Organization 28.50 11.34 29.90 7.00 0.56 24.01 0.58
Working Memory 25.68 8.71 30.30 7.00 2.74 140.00 0.01
Processing Speed 15.82 6.51 20.00 5.40 3.23 140.00 0.00

*WAIS-III scores and SDs of healthy groups are standardization data of 120 subjects aged 45 to 54 years old by Wechsler (2006).
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Table 2 Comparison of average scores (SDs) on GHQ-28

Patient Group (N=22) Healthy group V? t-test

A;s::fe SD Average SD t value I%igezzeos];)f p value
GHQ-28 7.36 5.48 2.76 2.31 3.79 24.35 0.00
Somatic Symptoms 2.86 2.24 1.02 1.09 3.82 21.72 0.00
Anxiety/Insomnia 2.41 1.87 1.24 1.4 2.87 22.71 0.01
Social Dysfunction 1.18 1.15 0.28 0.53 3.64 21.64 0.00
Severe Depression 0.91 1.90 0.28 0.79 1.54 21.52 0.14

Note. 1) GHQ-28 average scores and SDs of healthy groups are standardized data by Nakagawa & Daibo (1985).These data were collected
from 50 healthy persons. 2) The average scores and SDs of Somatic Symptoms, Anxiety/Insomnia, Social Dysfunction, and Severe Depression
of healthy groups are data by Nakagawa & Daibo (1985). These data were collected from 50 healthy persons and 307 university students.

Table 3 Number of patients diagnosed with disorder by M.I.N.I

limb deformities hearing impairment both
(n=16) (n=2) (n=4)
Disorder Time Frame
Major depressive Past 2 wks 1(1) 0 0
disorder Life time 1(1) 0 0
Dysthymic disorder Lifetime 2(1) 0 0
Suicidality Curent 5(4) 0 0
Panic disorder lifetime 1(1) 0 0
Agoraphobia Current 1(1) 0 0
dQeneralized anxiety | ~ 4 100) 0 0
isorder

Alcohol abuse Current 1(1) 0 0
Psychotic disorder Lifetime 2(2) 0 1(0)
PTSD 1(1) 0 0

Note: () overlapping number
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Thalidomide embryopathy: Common and rare
differential diagnosis

Klaus M. Peters,
Orthopaedics & Osteology, Dr. Becker Rhein-Sieg-Klinik, D-51588 Niimbrecht, Germany

Dysmelia caused by Thalidomide intake of the mother during pregnancy has a certain pattern:

« Longitudinal reduction deformity « Bilateral damage with relative symmetry
o Aplasia or hypoplasia of the radius and thumb o Involvement of lower limbs always combined with dysmelia
of upper limbs

Cases with Thalidomide-induced dysmella of upper limbs

B.S. *1961 (Figure 1-3):
Longitudiual reduction deformity of upper limbs, right > left with absent right radius and thumb and triphanlangia of the left thumb.

Cases with combined dysmella of upper and lower limbs and sacrum

.
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“ - L
| -
o3
| I - m
|
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D. K. *1961 (Figure 4): K. W. 1961 J.S. #1961 (Figure 6): severe  D. H. *1961 (Figure 7 + 8): quadruple limb damage: only slight

dysplasia of the sacrum with (Figure 5): reduction deformity of upper  changes in both hands and severe pelvic malformation
absent coccyx dysplasia of the  and lower limbs

right knee with
severe secondary
gonarthrosis
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Differential diagnosis of Thalidomide-indured dysmelia:

e HOLT-ORAM syndrome (Heart-hand-syndrome type I)

Dysmelia of upper limbs, cardiac defect, aplasia of M. pectoralis major
Mutation in TBX5-gene

N. F. %1977 (Figure 9-12): bilateral symmetric reduction deformity of upper limbs with abcent radius and thumbs

¢ Poland syndrome
Unilateral aplasia of M. pectoralis major and mammary gland and unilateral dysmelia of upper limb

A &
M.H. *1959 (Figure 13-16): dysmelia of the left

upper limb combined with hypoplasia of M.
pectoralis major and M. deltoideus

¢ All transversal reduction deformities

F. 1. *1967 (Figure 17-19): transversal reduction deformity of both feet with “amputation” of the toes, no dysmelia of upper limbs

e EEC-syndrome (Ectrodactyly-ectodermal dysplasia clefting syndrome)

D. A. *1961 (Figure 20-21):
reduction deformity of both
hands and feet
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Blood

pressure (RR) measurement in patients with

TE and limb defect technical problems, consequences

and possible solutions

Pathologically elevated blood pressure is a major risk factor
for long-term multi-organ compromising diseases (heart,
brain, kidneys, eyes). It is considered as an important cardio-
vascular Risk Factor (CVRF) and has been surnamed “the
silent killer” due to lack of primary symptoms.

Correct (self) measurement of blood pressure is manda-
tory for prophylaxis of these diseases and is part of all modern
health programs.

Due to anatomic reasons thalidomiders with upper
extremity defects show problems in measuring a valid arte-
rial blood pressure. This may result in severe complications
for the patients.

Problems with blood pressure measurement was not in

the focus of rehabilitation programs for thalidomiders.

Correct Blood pressure measurement depends on (*):

1.) Correct diameter of cuff in relation to arm / hand
diameter

2.) Cuft must be snugly fixed and arm must be held in the
height of the heart

3.) Upper arm with normal anatomy must be patent

4.) Diameter of arm artery must be in normal relation to
diameter of upper arm

5.) a.brachialis at normal anatomical location

6.) a. radialis on the radial side of the wrist in case of wrist
RR measurement devices

“Normal” arms

1.) yes

2.) yes

3.) yes

4.) yes

5.) yes

6.) yes

Upper arm defect

1.) often not possible

2.) often not possible

3.) no

4.) no data available
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5.) questionable
6.) generally missing
(*) application of calibrated device and unimpaired hearing

of doctor is also necessary...

Conclusion: 6 of the 6 patient related conditions for a reliable

and valid blood pressure measurement with arm - or wrist-

cuff do not apply in thalidomiders with upper arm defect.

A) General physiologic / technical considerations
for correct blood pressure measurement:

In thalidomiders with upper arm defect the following prob-

lems in measurement of blood pressure is to be expected:

1) Problems in handling the RR device:

Dysplasia of both arms leads to problems with manipula-

tion of the device which cannot be applied correctly by the

handicapped person. Someone else is needed. This seriously

impairs compliance towards blood pressure measurement on

aregular base as considered advisable in today’s prophylactic

medicine.

2) Arm cuff RR devices generally do not fit properly:

Arm diameter changes in a very short distance from shoulder

to “elbow” in patients with upper extremity deformation

leading to a “conical” arm profile. This may result in “slipping
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down” of the upper arm cuft blood pressure devices. Correct
measurement depends on correct ratio of diameter of the
arm and width of the cuff. With regard to the picture on the
left: Which diameter should be chosen? That of the “upper”
arm or that close to the hand?
3) Wrist cuffs often yield invalid data
Accuracy of wrist cuff measurement devices highly depend
on correct position of the pulse sensor over the radial artery.
Where in the corresponding x-ray on the right do you expect
the radial artery to be? There is none. The strongest signal
that is received from the sensor of the RR wrist measurement
device derives from the a. ulnaris which is at a different place
than the sensor. The consequence are inconsistent and false
measurement - or none at all. An absent radial artery is very
common with severe defect of upper extremity defect (like
in the picture on the left). Thalidomide causes a longitudinal
limb defect with emphasis on the radial side. Apparently
all tissues are involved. On top of that, we see cases with
complete absent radial artery in spite of otherwise only very
mildly affected arms (only thenar hypoplasy).
4) Thalidomiders with lower (and upper) extremity defect
may have an intrinsically elevated blood pressure
While there are no publications regarding this issue, there
is scientific evidence (1) of higher blood pressure (and
increased mortality risk) in patients with acquired extremity
defect (amputations).

The pathomechanisms behind this has not been prop-
erly identified. It is discussed that reduced general body vessel
diameter / volume in patients with amputations of the lower
limbs may lead to an impaired blood pressure regulation. If
this observation is also valid with patients with congenital
reduction defects like thalidomiders and if this also applies
for patients with isolated upper extremity defect remains to
be elucidated.

Furthermore, most of the thalidomiders with extremity
defects are chronic pain patients due to arthrosis od the
malformed limb joints or of the healthy limbs due to chronic

overuse for non-physiological tasks like combing the hair

with the feet. The pain caused elevated stress level and the

chronic use of non stereoid anti-inflammatory drugs may be

a risc factor for arterial hypertension in itself.

B) Special considerations concerning the
necessity of measuring blood pressure in
thalidomiders

Obtaining correct blood pressure data is mandatory for

management of hypertension as a CVRF in every patient.

However, thalidomiders may be prone to generally
elevated CVRE There is no data available considering this
subject but based on many conversations and contact with
thalidomiders as applicants for acknowledgement of certain
defects in the German thalidomide thrust it seems an
educated guess to state that:

- Most of the thalidomiders are reluctant to go to the doctor
because of difficulties of locomotion, getting dressed
and undressed, syringe phobia, social phobia. Evading
medical service itself is not considered a CVREF itself but
since hypertension does not show primary symptoms it is
evident that it can only be detected by having the blood
pressure measured properly.

- Impaired locomotion, combined with often severe hype-
rhydrosis (reduced body surface in relation to body
volume) often leads to a passive lifestyle, many of the
thalidomiders being severely obese, many developing a
metabolic syndrome and a diabetic condition.

- Abnormal arteries (dysplastic, absent, errant location)
may present a risk factor of its own (e.g. very poor prog-
nosis in case of a myocardial infarction in aplasia of single
coronary arteries)

- As suggested above, limb reduction defects may pose an

intrinsic risk factor for arterial hypertension itself.

Conclusion: Eliminating or treating hypertension as CVRF

is mandatory in this patient group.

C) Possible evidence of a high prevalence of undi-
agnosed hypertensive disease in the thalido-
mide group in Germany

- Comparison of mortality rate of the German population

with the group of the German thalidomiders may yield
evidence of a higher per year mortality rate of the thalido-
miders in Germany. This data has not been published yet
and is based on personal enquiry (2). (Data and diagram
on the right side....)

- Several cases are known where blood pressure measure-

ment of thalidomiders had always yielded normal blood

pressure but on ophthalmologic diagnosis, a fundus
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hypertonicus was observed, thus being proof of a long-
standing history of arterial hypertension and end-organ
damage on one hand and for false blood pressure data
obtained by the family physician for one of the reasons

explained in A.)

Mortality Rate: German Population vs. German Thalidomiders

* o data available prior to age of 10.
15 | Initially a lot less thalidomiders were accredited by the german thalidomi-
de fund, Data was recalculated based on publications of the thalidomide
thrust concerning death cases and pensions beeing payed to 2681 thalido-
1.6 | miders in 2012 (dip21 bundestag.de/dip21 /btd/17/104/1710468.pdf)

Percent of the living
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Age

‘+ German Population ~ —s— German Thalidomiders‘

Mortality Rate ()
year Age German German Thalido miders
Born 19/Popul.  Thalidom. living  died

1961 0
1962 1
1963 2
1964 3
1965 4
1966 5
1967 6
1968 7
1969 8
1970 9 *
1971 10 2922 0
1972 11 0,01 0,00 2921 1
1973 120,01 0,03 2919 2
1974 130,01 0,07 2915 4
1975 14 0,01 0,14 2915 0
1976 150,01 0,00 2912 3
1977 16 0,02 0,10 2912 0
1978 17 0,02 0,00 2909 3
1979 18 0,02 0,10 2903 6
1980 19 0,04 0,21 2903 0
1981 20 0,03 0,00 2897 6
1982 21 0,04 0,21 2891 6
1983 22 0,04 0,21 2882 9
1984 23 0,04 0,31 2878 4
1985 24 0,04 0,14 2872 6
1986 25 0,04 0,21 2869 3
1987 26 0,04 0,10 2868 1
1988 27 0,04 0,03 2865 3
1989 28 0,05 0,10 2859 6
1990 29 0,04 0,21 2855 4
1991 30 0,05 0,14 2848 7
1992 31 0,05 0,25 2841 7
1993 320,05 0,25 2838 3
1994 33 0,05 0,11 2835 3
1995 34 0,06 0,11 2830 5
1996 35 0,06 0,18 2821 9
1997 36 0,06 0,32 2815 6
1998 37 0,07 0,21 2811 4
1999 38 0,07 0,14 2806 5
2000 39 0,08 0,18 2798 8
2001 40 0,09 0,29 2792 6
2002 41 0,10 0,21 2782 10
2003 42 0,11 0,36 2776 6
2004 43 0,12 0,22 2769 7
2005 44 0,14 0,25 2758 11
2006 45 0,16 0,40 2750 8
2007 46 0,17 0,29 2740 10
2008 47 0,19 0,36 2731 9
2009 48 0,23 0,33 2722 9
2010 49 0,25 0,33 2711 11
2011 50 028 0,41 2701 10
2012 51 031 0,37 2681 20
2013 52 036 0,75 2664 17
2014 53 039 0,64 2637 27

54 042 1,02

55 047

56 0,51
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Conclusion:

There may be signs of undiagnosed arterial hypertension
as clinically relevant in the population of German thalido-
miders. Mortality rates of thalidomiders in Germany seem
to exceed the mortality rate of the “normal” population. It
is very important to obtain reliable and valid blood pressure
data in the thalidomide population to identify arterial hyper-

tension as a possible “silent killer”

D) Possible solutions in obtaining valid and reli-
able data in blood pressure measurement of
thalidomiders with upper limb defect

There is very little literature concerning this issue. Yoshizawa

(3) uses the arteria tibialis posterior for blood pressure

measurement and recommends the formula ((systolic pres-

sure of A. tibialis posterior + 8 mm Hg) x 0.88 mm Hg) for
assessment of actual systolic blood pressure by measuring the
pressure with a cuft over the arteria tibialis posterior.

- Patients with isolated leg defects should not require special
handling and should be able to manage normal arm / wrist
cuff devices. These devices should be expected to yield

valid data. Special attention should be brought to patients
with additional minor arm defects like thenar hypoplasy
as these patients might have aplastic / dysplastic radial
arteries. In these cases wrist cuff devices may yield invalid
data and arm cuffs should be used instead.

- Patients with upper arm defect should have their blood
pressure measured once on both legs and both arms. If
the results yield much higher values (more than 20 mm
hg) in the legs than in the arms, legs should be used for
tuture blood pressure measurement (A. tibialis posterior,
correction factor as mentioned above).

Generally, in blood pressure measurement on the legs the
two following considerations must be taken into account:

- Diabetic mediasclerosis leads to rigid blood vessels and
to enormous resistance against pressure from outside and
will yield false high blood pressure levels in measurement
of blood pressure.

- Arteriosclerotic lesions as in “claudicatio intermittens”
show reduced blood vessel diameter due to arteriosclerotic
plaques leading to rapid occlusion of arteries by external
pressure and yielding false low blood pressures in blood
pressure measurements.

The below described “measurement by proxy” might
be exceptionally helpful in thalidomiders with upper
extremity defects if we assume that thalidomiders do
not have a generally different circulation system on the

macroscopic and microscopic scale.
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- Patients with defects of upper and lower extremity should
have their intra-arterial blood pressure taken once as an
equation base for a “personal ratio” between the “daily”
blood pressure taken at a determined localization and the
correct intra-arterial pressure. This can either be done
with a planned surgical intervention or especially for this
purpose.

Generally and for all thalidomiders I suggest the 4

following procedures:

- determine where you want to take the patients’ blood
pressure in the future

- in all planned surgical interventions where invasive
intra-arterial blood pressure is taken, have the intra-ar-
terial pressure during surgery compared to a simultane-
ously taken non-invasive blood pressure measurement
at your preferred localization to establish a “personal
ratio” for this patient between intra-arterial blood pres-
sure and cuff measurement.

- measurement by proxy: If possible, find a “healthy
reference person” not affected by extremity defects
who matches the thalidomide patient in age, sex and
leg circumference and take his blood pressure in legs
and arms with cuffs of adequate size. If the reference
patients’ blood pressure obtained at his arms is normal
and the blood pressure obtained on his legs is compa-
rable to that of the thalidomider, it can be assumed
that the thalidomider has a normal blood pressure
too regardless of the blood pressure obtained at the
thalidomider’s legs. The ratio of the “reference persons”
blood pressure between upper and lower extremities
can be used as equation base for assessing the thalido-
mider’s correct real blood pressure based on measuring
the thalidomider’s leg blood pressure.

- all thalidomiders should see an ophthalmologist once
per year to detect early signs of a fundus hypertonicus

- creatinine clearance (lean body mass corrected for limb
loss (4)) and microalbuminuria should be measured
regularly to detect kidney impairment caused by

hypertension.

Possible future of blood pressure measurement:

24 hour blood pressure monitoring with the cuff being
inflated all 15 minutes has been perceived as disturbing to
the extent of being insupportable by patients and a lot of
investigative effort has been invested into finding alternative
solutions. A recent publication (5) describes arterial blood
pressure being assessed by an ultrasound device and one of

the superficial arteries which is compressed from the outside

by a small cushion. Being a very promising concept in itself,
it remains to be elucidated if this can be applied to thalido-
miders with an obviously varying anatomical vessel position.
A possible solution may be the temporal artery. Technical
approaches using a piezoelectronic device for measure-
ment of pulse wave velocity undergo clinical evaluation in

Germany at this moment.

1  Amputation and cardiac comorbidity: analysis of severity
of cardiac risk. Nallegowda M, Lee E, Brandstater
M, Kartono AB, Kumar G, Foster GP,, PM R. 2012
Sep;4(9):657-66. doi: 10.1016/j.pmr;j.2012.04.017. Epub
2012 Jun 13., PMID: 22698850

2 The data was obtained by comparing the mortality
rate tables (“Sterbetafeln”) in Germany (Statistisches
Bundesamt) for the birth year of 1961 with the
data published by the German thalidomide thrust.
Unfortunately, there is no data available concerning the
cause of death in the thalidomide group. Payment of
thalidomide pensions depends on an official “proof of
life” issued by German authorities. Pension payments
are stopped when this document is not sent to the thrust
every 2 years.

3 Atsuto Yoshizawa. Q&A on Thalidomide-Impaired
People, Departments of Emergency Medicine and
General Internal Medicine National Center for Global
Health and Medicine (NCGM) 1-21-1 Toyama, Shinjuku,
162-8655, Online Publication http://www.ncgm.go.jp/
eng/pdf/saridmaid_qa5-5_eng 20140613.pdf
e.g.: http://touchcalc.com/calculators/bmi_amputation
http://www.gesundheitsforschung-bmbf.de/de/4631.

php
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Adapting not Surrendering - The health and
independence of thalidomide-affected people as they age

1. Introduction

Thalidomide has become synonymous with ‘medical’ disas-
ters and is frequently used as an example of how, in the
past, the unchecked greed and arrogance of pharmaceutical
companies led to tragic consequences.

However, as Abrams (2014) points out, Thalidomide is
not just a historical tragedy, it is a contemporary disability
issue. The first generation of Thalidomide-affected people
have now been living with the consequences of the drug’s
damage for over 50 years. There are three distinct influences
on their health as they age:

o The consequences of aging with an impairment
o The possible emergence of previously unknown effects of
the drug

o The complications of managing unrelated health problems.

2. Purpose

To establish a much fuller understanding than currently

exists, of the health problems and deterioration Thalidomide-

affected people in the UK are experiencing as they age.

Specifically it is addressing three main research questions:

o WhatThalidomide-related health problemsare Thalidomide-
affected people in the UK experiencing as they age?

o How do these Thalidomide-related health problems affect
peoples’ functioning and independence?

o What are the lived experiences of Thalidomide-affected

people aging with impairment?

3. Methods

The research is being approached from a critical realist
perspective, which recognizes both the fixed ‘structures’ that
affect peoples’ lives (e.g. their original Thalidomide impair-
ments), and the fact that people have the ability to construct
their own reality and influence change. This perspective has:

“Important implications for theorization of ‘bodies and their impair-
ments’ because it suggests that there is a reality about human bodies
and altered biological states, a reality that exists independently of

societies categories of knowledge about these matters”
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Ms. Elizabeth Newbronner
Firefly Research and Evaluation, York

Thomas 2007

Grounded Theory is the overarching methodology for this

mixed methods study. Specifically the study has four main

elements:

o Literature review

o Semi-structured interviews with a representative sample of
Thalidomide-affected people

o Health and wellbeing survey of all UK Thalidomide-
affected people

o In-depth interviews with a small purposive sample of
Thalidomide-affected people (2016)

4. Initial Results - Literature Review

o The literature on aging with Thalidomide impairment is
limited and very diverse

o There are a small number of clinical studies focusing on
specific aspects of aging with Thalidomide Embryopathy.
For example - osteoarthritis
(Ghassemi Jahani S A et at, 2014); psychological and
mental health problems (Imai K et al 2014), neurological
symptoms (Jankelowitz 2013)

o A few studies in Germany, Japan and the UK have looked
more broadly at the health of Thalidomide-affected people
(see Peters et al 2015; Kruse et al 2013; Kayamori R 2013;
and Newbronner et al 2012)

o There are very few studies about the lived experience of
ageing with Thalidomide impairment and the quality of

them is mixed
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Records identified
through database
searching

Additional records
identified through
other sources

574 14

Records remaining after
duplicates removed

498

Records screened Records excluded

69 27

Full-text articles Full text articles
assessed for eligibility excluded

42 17

Studies included
in the review

25

5. Initial Results - Semi-structured
interviews

The 40 participants for the semi-structured interviews were

recruited via the Thalidomide Trust, and the make-up of the

group in terms of level of impairment and gender was broadly

representative of all UK Thalidomide-affected people. The

interviews explored peoples’ current and recent health prob-

lems. They revealed that many Thalidomide survivors feel

that as they grow older their health is deteriorating more

quickly than their peers in the general population. The health

problems reported included:

o Deterioration of joints and loss of flexibility and/or
mobility

« Pain both in specific joints/limbs and generalized

o Loss of strength, numbness, tingling, partial paralysis

o General tiredness and lack of energy

o Weight gain (with wider implications for health and
independence)

o Dental problems

o Deteriorating sight and/or hearing

 Changing mental and emotional health

6. Initial Results - Health and
Wellbeing Survey

The survey was sent (via the Thalidomide Trust) to all 467

Thalidomide-affected people who were born in the UK. 351

people completed the survey either by post, on-line or on the

telephone with support - a response rate of just over 75%.

The survey closed in October 2015. The data is still

being analyzed but selected results are presented here:

» 93% were experiencing pain and/or loss of movement in
one or more joint (including their neck and/or spine)

o 48% had generalized pain

o 73% reported experiencing neurological symptoms
(tingling; loss of feeling; heat/cold)

« 50% had one or more mental health problems

e 62% reported that they had experienced problems with

access to or the quality of health services

Anxiety

Depression |
Poor emotional health |
Alcohol/drugs

Other |
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Aging with thalidomide damage: The German survey

Hinoshita: First of all, the oral presentation will be given
by Dr. Christina Ding-Greiner, she will speak about Aging
with Thalidomide damage showing data of the German
Contergan Study (2012) and of the Evaluation (2015). I will
introduce her briefly. She got the thesis and M.D. at univer-
sity of Heidelberg in 1970. She stayed in San Francisco,
California in 1980 for three years. She has been working at
Institute of Gerontology, University of Heidelberg. Her main
topics in research in different projects: physiology of aging,
stroke prevention, and rehabilitation. Ageing of mentally
disabled people and patient with psychiatric illness and inter-
action with nurses and caregivers. Development of concepts
of good care. Healthcare and prevention in elderly women.
Preservation of motivation and productivity in elderly
employee. Aging of victims of thalidomide. Aging processes
in thalidomide affected people.

Anyway, she has so many research topics. Then Dr.

Ding-Greiner, please.

Ding-Greiner: Thank you very much for your invitation. I'm
very happy to be here in this beautiful city and to be allowed
to speak to you.

The two studies Dr. Hinoshita mentioned give us an over-
view of the current living situation of victims of Thalidomide
and of future health care requirements. The aim was to identify
existing care deficiencies and special needs to be able to give
them better care and support. Based on our results, I want to
emphasize the health situation of our participants, because this
is of increasing importance for the years to come, not only for
Thalidomide affected people, but for all people who have to
deal with health problems of victims of thalidomide.

Thalidomide affected people are quite different from
other groups of impaired people, even from those, who have
apparently similar malformations, because they suffered
a prenatal intoxication with Thalidomide. Therefore they
are a very heterogeneous group concerning their damages.
The Institute of Gerontology in Heidelberg is a theoretical
institute, we have no opportunity to do clinical research or
even to do some diagnostics. We get all our results by ques-
tioning our participants, and our participants are the experts
on Thalidomide. Our results are based on the statements
of a total of 1,267 participants in two surveys, the German
Contergan Study (2012) and the Evaluation 2015.

Dr. Christina Ding-Greiner

Institute of Gerontology, University of Heidelberg, Heidelberg

LINIVERSITAT

Heipeiners | - German Contergan Study 2012

Topics of survey

* Physical: prenatal damages, secondary damages, pain,
functional abilities and skills

* Psychological: handling stress, qualitiy of life, outlook on
life, self-concept, depressive disorder

+ Social: social relationships, social network, circumstances

*  Environment: space and infrastructure

* Questionnaires valid 870
* Semi-structured interviews 285
+ 23 Focus groups. Participants 112
* Questionnaires physicians 62

In the German Contergan Study (2012) 870 question-
naires, 285 semi-structured interviews and 23 focus groups
with 112 participants were evaluated and analyzed. In addi-
tion data from 62 questionnaires were collected from medical
doctors experienced in treating Thalidomide affected people.
The topics of the survey dealt with somatic, psychological,
social and environmental issues.

As a consequence of the results of the survey of 2012,
the living situation of Thalidomide impaired people changed
by modification of the Law on the Contergan Foundation
for Disabled People as revised by the Third Amendments
Act 2013. The financial compensations were considerably
increased and in addition financial means of 30 million EUR
were provided for special needs.

In 2015 the Institute of Gerontology had the oppor-
tunity of realizing an evaluation of the effects on the living
situation of Thalidomide affected people induced by the new
law. Questionnaires were developed. The evaluation included
926 valid questionnaires, 95 semi-structured interviews as

well as 4 focus groups.
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ﬁ:?l'l‘;rf;'p'é[ Evaluation of the law of 2013 of the Contergan
T Foundation, Institute of Gerontology 2015

Topics of survey:
*  Physical: prenatal damages, secondary damages, functionality,
malformations/ diseases internal organs

*  Special needs
* Satisfaction with the service of the Foundation

* Questionnaires valid 926
*  Semi-structured interviews 95
* 4 Focus groups. Participants 26

ﬁﬁ .

The topics of the survey were issues concerning somatic

problems, special needs and satisfaction with the services of
the foundation.

The foundation has its own system of evaluation of the
prenatal Thalidomide damage in different organ systems.
People get damage points e.g. for orthopedic damage, for
damage in the eyes, in the ears, and in internal organs. Only
verified prenatal damage is evaluated and gets points. The
more damage there is, the more points people get up to a
maximum of 100 points. The amount of damage points is

decisive for the amount of the financial compensation.

LINIVERSITAT

Heineinene | Number of damaged persons and damage points

{n=2397) Contergan Foundation 2015

Thalidomide affecied porora

More or less half of the population of Thalidomide

victims in Germany have an average of 30 to 60 damage
points. Thalidomide impaired people with less than 10 points
get no financial support. Today they are mostly in trouble,
as they led a life as normal as possible, and up to now they
developed severe secondary damages caused by physical
overstrain.

The Institute was provided by the foundation with data
about the recorded prenatal damages in different organs and

the amount of affected people, respectively.
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Lk’iﬁﬁﬂféf; Damage points and NO dm:m:nent:atimu{ damage in %
(n=2397) Contergan Foundation 2015
Percent

In this figure can be seen the data concerning an inter-
esting item called by the foundation ‘no documentation of
damage. As can be expected the thalidomiders with a low
amount of damage points have a high percentage of missing
documentation of damage in internal organs, eyes and ear,
nose and throat medicine. The percentage diminishes in
the groups with an increasing amount of damage points.
The only exception are the orthopedic damages. Not docu-
mented orthopedic damages tend to increase the more points
affected people show which means that the amount of ortho-
pedic damages decreases in a population of thalidomiders
with a high amount of points. An explanation can probably
be found in the comparatively high amount of Thalidomide
affected deaf people. 82 deaf people participated in the eval-
uation 2015 and 42 in the survey 2012. There are about 212
persons who suffer from hearing loss admitted by the foun-
dation. In comparison to thalidomiders without hearing loss

the deaf population shows a smaller amount of orthopedic

damages.
Universrrar | - Damage in different organs in participants with or
Heipesers | without deafness/hearing impairment in %,
German Contergan Study 2012
Percent
o0
0
a0
o Deaf participants
40 I% I [n=47)
& hearing impairmant
20
o no hearing impatrmant
j‘ 4‘ d‘
é‘* @s‘“ &

This figure shows the data of the German Contergan
Study 2012. Participants with hearing loss show about half
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as much orthopedic damages than the group of partici-
pants with hearing impairment or without any hearing
impairment. In deaf participants the spine is affected more
often than the upper and lower extremities, damage of the
internal organs is more frequent in this group than in the
other two groups. Participants with hearing loss suffer from
muscular weakness, too. They complain of severe problems
when working physically, they start shaking and they need an
increasing interval to recuperate, they show a high tension of
the muscles. Deaf thalidomiders may be impaired in mobility
in spite of missing orthopedic damages.

The following diagrams describe the incidence of
different damages in percent in relation to damage points in
the whole population of Thalidomide affected people. Data

were provided by the Foundation.

h:‘.’l'l“;:'f::lllk‘:{'; Prenatal damage: musculoskeletal system in % (n=2397)
Contergan Foundation 2015

PETTENE

The figure on the left shows the amount of damage in
the arms and the spine, the figure on the right shows data
concerning damage in the hips and legs both referring to the
amount of damage points. A prenatal damage in the spine is
found over all groups in about 30 %. Our data in the survey
2012 show that at present about 90 % complain about pain
in the spine and show damage caused by physical overstrain.

In the following figure internal organs show a different
pattern, the more points affected people have, the higher is

the amount of damage.

ﬁ?l'l“;:'f;‘fl_f:{'i Prenatal damage internal organs in %
{n=2397) Contergan Foundation 2015
Prercen]

-_______-:""H-J ~— é‘;

In the left diagram, e.g. the incidence of undescended

testes unilateral or bilateral increases up to an amount of over
20% in the most affected group of participants. This implies
childlessness, one of the gravest hardships thalidomiders
suffer. In the right diagram severe malformation of the jaw is
found in almost one third in the most affected group. Severe
cerebral damage which implies that those affected are not
able to go to school, is found in up to almost 30 percent in
participants with 90 or up to 100 damage points.

The following figure shows prenatal damage in sensory

organs.

{‘fifl'l“;rf;fll'kt'; Prenatal damage sensory organs in %
{n=2397) Contergan Foundation 2015

Parcanl

The left diagram shows data concerning prenatal
malformations in ear, nose and throat. A bilateral hearing
loss is found in more than 40 % of severely affected people,
the amount starts to increase in the group with 50 to 60
damage points. An aplasia of the labyrinth which causes
severe dizziness and restraint of mobility is found in up to
20% of the most affected people.

The right diagram shows different malformations of
the eyes and impairment of the eyesight. The most common

damage is the paralysis of the eye muscles which can be
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found all over all groups of participants and increases up to
50% in the groups with the highest amount of damage points.
It implies a severe limitation in every day’s activities with
secondary damage in the spine.

The next figure compares the data collected in the
survey of 2012 on prenatal damage of Thalidomide affected
people and today’s status.

ﬁ'.“.'.‘i.* KAIAL | Prenatal damage and today’s status. (n=870)
'l German Contergan Study 2012

2 et 4 i}

Upper limbs B7.8% BB, 7%
Phokomelia upper imbs 10.5% 10,5%
Amelia upper limbs 50% S0%

Lewer limbs and kips 53,0% 59.9%
Phokomelia and amefia lower limbs 1.8% 1,68%

| vertebral column and pedvis 55,6% 91.7% |

Head and sensory ofgans 35.4% 42.9%
Hearing organ: deafness 5,4 % 5,4 %
Eyes: Impalrment of vision, blindness 35,1% 40,6%

Malfarmation/dysplasia/aplasiainternal 18.4% 62.0% |

Organs

The prenatal status defines the number of the damage

points, which measure the dimension of the damage. We
wanted to compare the prenatal status to today’s physical

status. Today’s physical status is controlled by 3 components:

Ist: The further development of prenatal damage and the
physical impairment depend on physical overstraining.

2nd: The secondary damage develops in areas with no
prenatal damage by pathological biomechanical stress due to
compensation of restricted mobility.

3rd: The third component are aging processes, which begin
to trouble everyone after about the 30th birthday. People
without Thalidomide damage do not feel their getting older
until the 60th or sometimes 70th birthday. Healthy persons
have a lot of biological resources, the more resources, the
longer it will last until they feel they are getting physically
older. Through detailed questioning we got the impression —
though we are not able to measure it — that the population of
thalidomiders have only poor resources, therefore they grow

older earlier than the general population.

Looking at this figure there is a shift in the amount of
people damaged mainly in the spine and in internal organs.
The results of our questionnaire concerning the vertebral
column with pelvis show in 55 percent a prenatal damage
but over 90 percent of the participants complain of discom-

fort and pain showing severe pathologies. The difference is
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supposedly caused by overstrain on prenatal damaged organs
and/or overstrain and disbalance in healthy organs causing
secondary damages.

The spine e.g. is damaged following a disbalance of
patterns of movement, caused e.g. by short arms or by arms
with different length and different kind of damage which
implies asymmetry of movements causing overstrain. Damages
in different degrees and locations may develop thus in the
course of 50 years. In internal organs prenatal malformations,
dysplasia or aplasia were found in 38 percent, at present there
are found in up to 62 percent. This increase in the amount of
damage in this population is due to two factors: better clinical
diagnostics with a more effective detection of pathologies and
a decline of the capability of compensation in thalidomiders
due to an early manifestation of the aging processes.

In the evaluation survey 2015 participants were asked
to write down the amount of damage points they had in their
first medical exploration 40 or 50 years ago and how many
they have at present. In spite of the fact that only prenatal
damage gets points, there is a shift in the amount of affected
people in the different groups, showing an increase in the
groups with a higher amount of points and a decrease in
groups with a minor amount of points as can be seen in the

following figure.

UsVERSITN Increase of damage: number of damage points
Heperniee; | today and 40 years ago (n=926)
Institute of Gerontology 2015
Paiticigasti
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Prenatal damages were described 40 years ago, but
not all of them were detected. Many of them start causing
discomfort since 5 to 10 years. Diagnostic methods improve
rapidly and clinical results become more accurate.

In the survey of 2012 was established a functional
profile of the participants in order to specify the impairments
concerning different activities of daily life. In the following
figure there are the data of three groups, the overall sample,
the participants with damage in the upper limbs and the

participants with damage in both upper and lower limbs.
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| Functional profile in Thalidomide victims
HEIDELBERG

(score 0-104) German Contergan Study 2012
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The score ranges from 0 to 104. A low score means

a high level of autonomy, a high score stands for a loss of
autonomy in different degrees. A participant with a score of
e.g. 104 shows no independency, he needs total assistance in
all activities.

A score of 0 signifies that the correspondent activity can
be realized without any problems. A score of 1 means that
the participant needs more time to perform the respective
task. With a score of 2 the participant needs special devices
to perform the activity. The score of 3 stands for partial assis-
tance, the score of 4 defines total assistance in performing a
special activity. The different scores are added to obtain the
total individual score.

The diagram identifies the different levels of autonomy
in the different groups of participants corresponding to activ-
ities of daily life e.g. going outside the house, driving the car,
running errands, visiting a medical doctor or doing things at
home, cleaning or doing laundry or bathing, showering and
SO on.

In the survey of 2015 the change of functionality was
determined in the whole sample. The changes which took
place over 30 years were documented in 12 activities of
daily living — 30 years ago and at present. The correspondent
scores defining the level of autonomy were 0 to 4, the same
as in the preceding figure. The data of the following activities
were collected and the value of the 12 scores were added to

constitute the total individual score.

1. to shower

2. to dress one self

3. to go to the rest room

4. towalk

5. to climb stairs

6. to do small errands, to go to the doctor
7

to go by public transportation

to drive a car
to prepare a meal
10. to clean the home
11. to use a telephone
12. to use a personal computer or similar devices 30 years

ago.

The functionality of the participants 30 years ago is marked
in blue, the functionality at present is marked in red. In this
figure the total score of every participant is entered in the
diagram, the highest score attained was a score of 48. Every
score includes the respective number of participants having
attained a score of 1 to 48. A low score means a high grade of
autonomy, the higher the score, the more pronounced is the
loss of independency.

The score of 0 is not part of the diagram. 357 partici-
pants stated to be autonomous 30 years ago in all activities,
at present there are left only 188 participants with complete

autonomy.

ﬁfl'l'“;rf;‘:l_'gf('. Loss of functionality in 30 years. Score 1- 48 per person.
| Institute of Gerontology 2015

Score O, no funcboral problems: 30 year ago, 357 Partkcipants

Score O, no functional problems : today. 188 Participants

[l

Scoew

30 years ago there were represented mainly the scores of
1 to 20 or 25. At present a higher amount of affected people
have higher scores of 20 to 40. Higher scores are a measure
for a loss of functionality and there is a shift to an increasing
loss of autonomy in this population over a period of 30
years. This shift in functionality is possibly the expression or
measure for the increasingly developing secondary damages
and the progressively deterioration of prenatal damages.

In the following picture there are compared two groups
of participants, one group with a low amount of points
(20-30), another with a high amount of points (80-90). The
collected data concerning functionality compare the situa-

tion at present with the situation 30 years ago.
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Uniivipspar | - Loss of functionality in 30 years. 20-29,99 and
Heipeipirs | B0-89,99 damage points. Score 1-48 per participant.
Institute of Gerontology 2015

20-29.99 damage points B0-89,99 damage points

TIR

Far thopants

@ Grrorsziogs
i e i

There is a bigger loss of functionality in the group of

participants with 20 to 30 damage points than in the other
group with a high amount of damage points. At present 19
participants are autonomous in all activities, 30 years ago
they were 53.

The increase in score points which corresponds to a
loss in function is considerable in the participants with low
points. They had poor damage, therefore they led an almost
normal life, they did a lot of heavy physical work, and they
pay a high price for lifelong overstress.

In participants with high damage points there is a loss
of function, too, but the amount of this loss is not that big.
The participants with a score of 0 diminish by only 9% in 30
years. There is one person with a score of 48. In this group the
autonomy was already diminished 30 years ago, as they suffer
from a high amount of severe physical damage of all kinds.

In the following figure the maximum scores reached by
participants with different damage points 30 years ago and at

present are compared.
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The biggest increases in loss of functionality are
seen in the participants with low prenatal damage points.
Participants with 20 to 30 points show a difference of scores
of 18. People with 40 points and more differ not so much
concerning their scores if compared through 30 years. We
find an increasing homogeneity in this very heterogeneous
population. We find this homogeneity in other areas, too, e.g.
pain or physical resilience.

The prevalence of pain in the sample of 2012 compared
to the data of 2015 show an increase. Data on different
dimensions of pain were collected, too, and there could be

observed as well a tendency to homogenization.
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Participants with a low amount of 10 to 20 points

reported to suffer from global pain in over 70 percent,
they suffer from considerable or severe pain in 41 percent.
Thalidomide affected people with 30 or more damage points
show a mean percentage of participants suffering from global
pain of 83 percent and participants suffering from consider-
able or severe pain show a mean proportion of 61.5 percent.

This highly heterogeneous sample shows increasingly a
tendency towards homogenization concerning discomfort,
loss of mobility and functionality, physical resilience and
pain.

Similar findings were collected in impairment of phys-
ical resilience or fatigability. This severe symptom is due
to pain, to arthrosis and to weakness of skeletal muscles.
Muscular weakness causes pain as consequence of a higher
tonus of muscles, a hardening of muscles and shaking. The
results show that this process is increasing since 30 years and
through the last 5 to 10 years this process accelerated rapidly.
The data confirm that the more areas were damaged, the

higher was the degree of weakness.
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LINIVERSITAT Impairment of physical resilience over 30 years in %.
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This progressive loss of physical resilience results in a

decrease of daily activities, an increase of need of assistance
and the participation in all kind of social activities is at risk.
Participants need more rest and for a longer interval than
years ago. They say that 20 years ago they were able to work
e.g. in the garden for three, four, five hours and needed for
recovering maybe one hour or less. At present they work one
hour and need up to a 24 hour’s rest to feel well again.

This process is developing through a period of 30 years.
An accelerated increase is found through the last 4 years
and in all damage groups. Participants with 60 to 70 damage
points show an impairment of physical resilience in 14.7
percent 30 years ago, 4 years ago there were 48.5 percent and
at present there are 82.5 percent.

It is impressing to witness how people affected by
Thalidomide are rapidly aging and how they are losing their
functionality, too. There is a decrease of autonomy in daily
activities which requires an increasing need of assistance.
The participation in all kind of social activities is actually at
risk and on a long run maybe it will endanger affected people.

With so many different damages and disorders it is not
easy to live, and even being a very brave population, quality

of life is affected, too, as can be seen in the following figure.
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The mean values of four different domains of QoL as
well as the global QoL are compared in thalidomiders and
the general population in different age groups. The QoL of
thalidomiders is worse than the QoL of the general popula-
tion age 75 to 85 years. Both men and women in the sample
have a distinctly higher percentage of depressive disorders
compared with the general population in the correspondent
age group. In the interviews about a third of the participants
showed depressive symptoms.

The need in treatment of depressive disorders, espe-
cially the treatment of trauma is very high in this population,
as they find themselves in a state of crisis. They lived their life
adapted successfully to their physical situation. Since about 5
to 10 years the development is reversed, they are losing skills
and mobility, they never know when and in which amount
they may lose physical faculties, whether they will be able to
compensate the loss or not. They leave their jobs as they are
not anymore able to attend their regular work. It is a very
severe burden, they feel they cannot rely on themselves, they
do not know what will happen next, where they will be next
year. The more areas of the body are affected, the higher the
risk of a depressive decompensation.

It is not only the physical situation that influences the
mood, there are everyday problems that influence the mood,
too, as e.g. the personal assistance. It is a very vital matter
with a considerable impact on mental health. It is not easy
to live with so many different damages and discomfort and
even being very a brave population, as they are, quality of life
is affected.

What kind of damage may be found in internal organs?

Thalidomide is a well-known inhibitor of angiogenesis
and on this background most damages can be explained. The
percentage of damages in internal organs increased up to
today by almost 25 percent. The capability of compensation is
decreasing, the damage turns up and people feel discomfort.

In the sixties everybody was impressed by the visible
orthopedic malformations, therefore internal damages were
often overseen and only very severe internal dysfunctions
detected. At present there are better diagnostic methods than
50 years ago, the representation of small vessels, bile ducts, or
of the nerve system is feasible.

The next figure shows data from the survey of 2015
concerning the prevalence of insulin- dependent diabetes
mellitus, 43 participants were identified. The following
samples are described: the general German population of the
thalidomider’s age group, the whole sample of participants
in the survey of 2015 and the 43 participants suffering from

insulin-dependent diabetes mellitus in relation to the amount
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of damage points. Most of them were highly affected and had

a high amount of damage points.

HNIVERSITAT | jnsulin dependent diabetes in Thalidomide vietims in %
(n=926) Institute of Gerontology 2015
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The statistics of the survey of the Robert Koch Institute
GEDA (Gesundheit in Deutschland aktuell) record in the
general population age 50 to 59 years 9 percent of individ-
uals suffering from diabetes mellitus with adult onset. Out of
these 9 percent a fraction of 14 percent are insulin-dependent
patients, that corresponds to about 1 percent of the general
population age 50 to 59 years suffering from late onset and
insulin dependent diabetes mellitus.

In the total sample of the thalidomiders there were 4.7
percent, the fourfold amount. The participants with 80 to 90
damage points show the highest amount of insulin-depen-
dent participants with 8.8 percent. The cause is unknown,
there might be damages in the pancreas caused by prenatal
reduced blood flow on account of Thalidomide intoxication.
The participants were able to compensate as long as they
had resources, getting older the resources diminished and
decompensation occurred.

Two participants stated to have diabetes mellitus type
1, one of them started taking insulin with 3 years, the other
with 50 years. The rest of the participants suffer from a late
onset diabetes mellitus, all of them starting insulin after the
age of 36 years, most of them after 48 years.

Coronary heart disease and arterial hypertonia are
found to have a higher representation in the population of

thalidomide affected people.
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coronary heart disease in 4.4 percent. In the survey of 2015
the sample shows in 7.4 percent coronary heart disease. In
participants with a high amount of damage points there are
documented up to 12.5 percent, which represents a three- to
fourfold ratio of coronary heart disease in this population
compared with the general population.

In the general population age 45 to 64 years the preva-
lence of hypertonia is about 30 percent. In the sample of 2015
we found a mean value of 32.5 percent. The pattern of distri-
bution of participants with high blood pressure concerning
their damage points is different from coronary heart disease.
This may be due to difficulties in measuring blood pressure in
this population. The usual measuring methods often are not
applicable in patients with severe malformations. To prevent
coronary heart disease, strokes and myocardial infarctions
it is an urgent need to develop measuring methods for this
endangered patients.

Myocardial infarction and stroke endanger thalido-
miders severely. The general population age 50 to 59 years
and the total Thalidomide sample seem to have identical
numbers concerning the prevalence of myocardial infarc-
tion, but show an almost threefold prevalence of stroke. In
both diagnosis the risk seems to be high for all participants

independently of the amount of prenatal physical damage.
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HNIVERSITAT | pMyocardial infarction and stroke in Thalidomide victims
in % (n=926) Institute of Gerontalogy 2015
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The participants with 10 to 20 damage points and
those with a high amount of points are both endangered in
a similar way. In the data of the survey of 2015 participants
with 10 to 20 damage points seem to be at a similar risk as
the population with 90 to 100 damage points, both showing
myocardial infarction and stroke in 5 to 5.9 percent.
Participants stated that they suffered their first stroke very
early, with 45 or 47 years.

These data are presented to show the severe risk thalid-
omiders are exposed to. Health care professionals should be
informed about these facts to examine Thalidomide affected
patients properly, looking for vascular risks and when neces-
sary starting preventive measures in time.

The prevalence of cardiovascular diseases in the general
population and age group of 50-59 years is compared in
the next figure with data collected in the survey of 2015. In
contrast to the data shown until now the participants are now
included according their orthopedic damage in upper and

lower limbs, deaf participants are not included.
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The amount of participants suffering from coronary
heart disease is considerably higher in the participants
(Thalidomiders total 7.4 percent) than in the general popula-
tion age 50 to 59 years (4.4 percent). Participants with damage
in upper and lower limbs show the highest risk with 13.3
percent. The frequency of myocardial infarction is almost
the same in both populations, as we saw already, participants
with upper limb damage show myocardial infarction in 0.8
percent, with upper and lower limb damage in 2.1 percent.
Stroke is found to occur in Thalidomide affected people
almost three times more often than in the general population.
Participants with damage in both upper and lower limbs are
affected in up to 3.5 percent, participants with only upper
limb damage in 2.8 percent.

The Thalidomide affected population, especially the
persons with damage in both upper and lower limbs, are
severely endangered by coronary heart disease and by stroke,
coronary heart disease being a high risk for myocardial
infarction.

Unfortunately the causes of death of this relatively young
population are not known, therefore the share of diseases
of the cardiovascular system as cause of death is unknown,
but due to statements of participants there is good reason
to believe that they are an important cause of death. This
situation makes it urgent to explore the background of these
findings, to learn the possible causes of this risky situation, to
study the vessels, their course, their buildup and structure all
over the body to find out where the risks are and to manage
either prevention or therapy.

The following figure identifies prenatal damage in the

cardiovascular system and possible health effects.
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Thalidomide is well known as a substance with the
property to impair the growth of blood vessels. The period of
life with the fastest growth is the prenatal period. There is a
solid scientific basis to verify it. There is strong evidence that
Thalidomide causes the pathological changes in vessels that
can be seen nowadays due to improved diagnostic methods.
Impaired vessels impair the development and function of
internal organs and the musculoskeletal system.

Concerning malformations and damages of the urinary
tract, the participants with damage in both upper and lower

limbs are the more affected group as seen before, too.

UANIVERSITAT Internal organs:
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About 17 percent of the sample of 2012 show a prenatal
malformation of the kidneys and/or urinary tract. About
10 percent suffer from renal dysfunction or insufficiency.
Participants with damage in both upper and lower limbs
develop as twice as often malformations of sexual organs
and a dysfunction of the urinary excretion in 19 percent.
The malformation, dysplasia or aplasia of sexual organs, the
missing descensus testis cause childlessness. In about 12 %
of the total sample the participants stated to be childless,
childlessness being one of the most serious and straining
outcomes of the thalidomide damage.

Concerning the gastrointestinal tract there are affected

about 5 to 6 percent of the participants.
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The most frequent prenatal damage is the gall bladder
aplasia or malformation. There are hypertrophy of the
pylorus, duodenal or anal atresia or malformation, too. Some
participants report problems during colonoscopy that may
give a hint to atresia in the colon.

In the following picture there are two important issues,
the osteoporosis and the impaired function of the bladder
and bowel.

There are more participants suffering from osteopo-
rosis than in the general population, as is to be expected.
Thalidomide affected people show functional impairment
and reduced mobility, too. The most important stimulus for
the buildup of the bones is missing.

In the course of the interviews questions about different
body functions were asked and participants described an
impaired depletion of bowel and/or bladder, problems
existing since early childhood. The participants referred
quite often to additional malformation of the pelvis and
sacral bone. There may be a damage of the vegetative nerve
system that supplies the bladder and the rectum caused by
dysplasia of the pelvis.

Universiriy | ©Osteoporosisand impaired depletion of boweland
Hemerpers | | bladder in %.
Institute of Gerontology 2015
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Following the data of the survey of 2015 there are 15
percent participants suffering from osteoporosis, in the
general population age 50 to 64 years there are 10.5 percent.
The high amount of 26.5 percent of participants with 10 to 20
damage points is a striking result and gives a hint that there
are other additional causes of osteoporosis in thalidomiders
than poor mobility and poor physical strain.

The impaired depletion of bowel and/or bladder
shows up in 15 percent of participants. The data from the
Foundation record prenatal dysplasia or malformation of
pelvis in 10 to 12 percent. A possible connection between the
malfunction since childhood and the prenatal malformation
should be investigated.

The last figure describes the prenatal damages of
internal organs and potential health effects in Thalidomide

affected people.
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What do we learn out of those results?

Reduced harmonal production

Ist: Thalidomide victims are an endangered population.
2nd: Health care professionals should know more about
possible pathologies due to Thalidomide to be able to provide
a better health care and to minimize risks of all kinds. In
addition Thalidomide affected people need a low-threshold
and easily accessible psychological and psychotherapeutic
support.

3rd: Society - all of us - we should appreciate their lifelong
achievements, their creativity in developing strategies to
adjust to all requirements, their humor.

All activities they are performing need more energy,
more strength, more time and more fantasy e.g. to develop
devices and strategies to maintain autonomy. More and more
they need a higher amount of assistance.

We are bound to improve their situation by all means.

Thank you for your attention.

Q&A

Hinoshita: Thank you very much, Dr. Ding-Greiner. I have
one more additional comment to tell you. Last year, we
visited her room at the Institute of Gerontology, University
of Heidelberg when she accepted us warmly, Professor
Kayamori and Dr. Shiga and me. Thank you very much for it.
Dr. Schulte-Hillen, please.

Schulte-Hillen: Thank you very much. Thank you very
much for this fantastic presentation. I would like to know I
found very frightening aspect that apparently diabetes and
cardiovascular diseases seems to have higher prevalence
in a premade group than in others. And can you say some,
can you comment on the fact that on the idea proves this
is secondary to low activity life style, like I mean somebody

without legs how should he make sports?

Ding-Greiner: If you get late onset diabetes you may say
it's caused by life style. But I think it’s different in the case
of an insulin-dependent diabetes. There may be a prenatal
damage in the pancreas caused by thalidomide. We got a lot
of statements from thalidomiders suffering from damage in
different organs. Diagnostic by MRTs show often unusual
findings. Maybe they have a damage in the pancreas, diffi-
cult to explain in the general population but comprehensible
knowing that thalidomide intoxication is the cause. We asked
for insulin-dependent diabetes because it is different from
the normal late onset diabetes. Clinicians should work on it,
should find the underlying cause. I only have the numbers,
out of the results of what people told me. But I'm sure this
data are reliable. Thalidomide affected people are not lying,
they do not say they have diabetes when they don't. In clinical
observation and studies there will be found out more.

The other problem you mentioned is coronary heart
disease. It was interesting, when participants told me they
had myocardial infarction or a stroke, I asked whether
doctors looked at their vessels and what they did find. Did
they find advanced arteriosclerosis? Mostly they said, no, the
doctor said they have very fine arteries. This is strange to me,
therefore I suppose that there are other prenatal damages in
the arteries. The vessels may be thinner in diameter, the walls
thinner as in general population and thus they may break
easier. A participant told me that she suffered from a couple
of strokes. The vessels in the neck were found to be altered
and very thin in diameter, so she got a stent and since then
she feels better. Thus I think it is very important to look at

the vessels and maybe we will find the cause of all kinds of
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disorders. If physicians know about that and start looking
about it, it will be possible to prevent stroke. Thalidomiders
are very, very at risk concerning stroke and it is a terrible
thing to have a stroke in addition to thalidomide damages.
Schulte-Hillen: Thank you very much.

Ding-Greiner: You are welcome.

Hinoshita: Dr. Ding-Greiner, as for diabetes mellitus, you
think the diabetes had been caused by the original congenital
defect of pancreas in thalidomiders?

Ding-Greiner: Thalidomiders run in principle the same risk
to get diabetes as the general population, but not everybody
is insulin-dependent. It takes a couple of years until people
get insulin-dependent. Thalidomiders are quite young to
suffer from insulin-dependent diabetes. Maybe there are
prenatal damages in the pancreas, a destruction of tissue that
causes the deficiency.

Hinoshita: So we need some body image such as CT.
Ding-Greiner: Yes.

Hinoshita: And also it’s necessary to measure insulin...
Ding-Greiner: Yes, exactly.

Hinoshita: Taking blood, you know.

Ding-Greiner: Yes. And I hope these data will inspire you to
look for this kind of problems.

Hinoshita: Do you have anything else? Any other question?
Nobody?

Thank you very much, Dr. Ding-Greiner.
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Long-term follow-up of thalidomide embryopathy in
Sweden: Osteoarthritis in lower extremities, function
in upper extremities, and new data on cervical spine

Hinoshita: Then go ahead to the next presentation. The title is
“Long-term follow-up of thalidomide embryopathy in Sweden:
Osteoarthritis in the lower extremities, function on the upper
extremities and new data on cervical spine” presented by Dr.
Shadi-Afarin Ghassemi. She is a member of medical faculty,
Gothenburg University from 1992 to 1998. She is now Ph.D.
student in orthopedics research at the Sahlgrenska Academy
at the University of Gothenburg since 2006. And she has been
a professional orthopedist in Kungilv Hospital in 2006, and

ongoing. Then Dr. Ghassemi, please.

Ghassemi: Thank you very much. Thank you very much for
having me today. Let me congratulate you all in Japan for Dr.

Omura’s Nobel Prize this year in medicine. It’s actually very

Dr. Shadi-Afarin Ghassemi Jahani
Sahlgrenska University Hospital, Gothenburg

wonderful. Let me talk to you long-term follow-up of thalid-
omide embryopathy in Sweden, osteoarthritis in the lower
extremities, functioning on the upper extremities and new
data on cervical spine.

My co-authors are associated Professor Aina
Danielsson, Professor Jon Karlsson, and Professor Helena
Brisby. Thalidomide was used as a sedative drug for pregnant
ladies in delayed 1950s and early 1960s in Sweden. It was
soon proved to be a very high potent teratogenic substance
and let to thalidomide embryopathy. It happened in Sweden
as in the rest of the world except USA because Mrs. Kelsey
did a wonderful job against thalidomide in US. Hundreds of
children with thalidomide embryopathy were born. Many of
them died at the birth. And the survivors are of thalidomide
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Long-term follow-up of thalidomide
embryopathy in Sweden. Osteoarthritis in
lower extremities, function in upper
extremities and new data on cervical spine.
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Introduction:

Thalidomide was used as a sedative drug for pregnant women in the
late 19505 and early 19605 in Sweden.

It proved to be a high potent teratogenic substances in medical
history, leading to Thalidomide Embryopathy (TE).

In Sweden ag in the rest of the world, except USA, hundreds of
children with TE were born. Many of them died at birth. The survivors
of TE are now over 50 years old.

Al the time of our study there were 108 individuals registered in The
Swedish Association of Individuals with Thalidomide Embryopathy.

“Farenigen for de neurosedynskadade, FFAN."

THE SAHLGRERSHA ACALENY
WETITUTE FOR CuRaCAL SCEwCES
DERAKTRENT Gf DATHIPALDE

Study |

Long-term follow-up of TE; malformations and development
of ostecarthritis in lower extremities and evaluation of upper
extremities function,

Ghassemi Jahani 5A ef al., J Child Orthop. 2014: 8(5):423-33
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embryopathy over 50 years old. At the time of our study, they
were 108 individuals registered at the thalidomide associa-
tion of Sweden with thalidomide embryopathy. It’s called
Foreningen for de Neurosedynskadade. We did the first
study which was published last year on long-term follow-up
of thalidomide embryopathy malformations and develop-
ment of osteoarthritis in the lower extremities and evalua-
tion of lower extremities function. The aim of the study was

to study malformation and the lower extremities, to study

osteoarthritis in the hips and the knees and clinical impact
of them. And to see if the malformation of the upper all our
extremities affected function as we could measure by evalu-
ated disease-specific outcome questionnaires. 108 members
of the thalidomide association in Sweden. They have very
strict rules in this association. So all contacts goes actually
through the association. And 24 had rejected all contact
to any study whatsoever. So 84 will invite of those 33 did

not answer at all, and 18 did not accept it, and 33 subjects

THE SAHLGRERSKA ACADENY
STUDY |

! THE SAHLGRENSRA ACADENY
sty

Patients

Thirty-one participants, including 13 females and 18 males with a mean age
of 45.8 (5D 1.1) years ware axamined.

The participants came from all paris of Sweden, excepl 3; two who lived in
Narway and ane in USA.

The study was mullidisciplinary, and included in addition to the orthopaedic
part, aphthalmalogy. neurapsychology, radiclogy. dentistry, otolaryngology
and speech pathology.

All participants were examined by one orthopaedic surgeon (SG), including a
1I'u|| clinical examination and measurement of range of mation (ROM) of the
arge joints.

Aims Material and Methods
z s Al
« To study malformations of the lower extremities. 'mfg';m
- To study osteoarthritis (OA} in the hips and knees and the _— o -
linical impact. 1 '
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* Did malformation of the upper or lower extremities affect p— \ y
the function as measured by validated disease-specific - ,
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Computer tomography

All participants wene also examingd by Spiral Computed Tomography (CT) of the lower
ﬂmﬂ:fuding the pelvic, i supine posiion, The CT scans vsed for descriplion of
For classification of OA the following scale was used:
+ Grade "07, no signs of O
= Grade "1°, mild signs of OA with reduced cartilage helght andlor a few osteophytes
+ Grade "Z", severe signs of OA with osteophyles and cysts.
For occurrence of OA
The: hip joint evaluated s one complete joint

The knee joint evaluated in three parts, medial, lateral and patelio-femaral pants,

THE SAHLGRERSKA ACADENY
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Outcome Questionnaires

* Validated questionnaires were used for evaluation of:

Upper limb function: DASH: Disability in Arm Shoulder
and Hand. (Atroshi 2001)

Lower limb function: RAOS: Rheumatoid Arthritis
Outcome Score. (Bellamy 1988)

* Questions on previous treatment and surgical procedures

- THE SAHLGRENSHA ACALENY
Tl |

Results
Other conditions
Fifteen individuals had other diseases such as

asthma, hypertension, sleep apnoea syndrome
and migraine.
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accepted to participate in the study. Also because of the same
strict rules we were not allowed to send any reminder to
this group that didn’t answer. We had exclude one because
of the stroke, also another one severe mental problem. So
we examined 31 participants, the mean age were 46 years
old, 13 female and 18 male. Participants came from all part
of Sweden except three. Two were living in Norway at the
time, and one is living in USA but he was visiting his home

country. The study was multidisciplinary and in addition

to the orthopedic part, we had ophthalmology, neuropsy-
chology and radiology and then otolaryngology and speech
pathology. All participants were examined by me and
including full clinical examination and the measurement of
range of motion of the large joints. All participants were also
examined by the spiral computed tomography on the lower
extremities including the pelvic, and the examination was
in spine position, so we didn't have any way bearing on the

lower joints. CT scan was used to describe the malformations.

THE SAHLGRENSHA ACADENY
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Malformations of the upper limb

Location of malformation No of extremities |%)
Shoulder 5[8.1)
Elbow/forearm 16 (25.8)

Hand 43 (69.4)

Numbaer of fully functional arms/hands
[=palm with 2 2 fingers with a grip function)

Mo of individuals (%)

2 27 (87.1)

i 2(65)

2(6.5)

- THE SAHLGRENSHA ACALENY
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Malformations of the lower limb

Five individuals (16 %) had Proximal Focal Femoral
Deficiency, PFFD:

2 using wheel chair constantly
1 using wheel chair occasionally

2 walking with prostheses

- o - '
L)
Two patients with PFFD

Ee———
T |

Lower limbs of remaining 26 individuals

+ All individuals had some kind of other malformations.

+ 5% of the hips showed some deformity of the
femoral head.

* 50% of the knees: hypoplastic lateral femoral condyle
and hypoplastic intercondylar notch.

« All were independent walkers

THE SAHLGRENSHA ACADENY
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Slightly deformed
femoral head

Slightly hypoplastic
lateral femoral condyle

THE SAHLGRENSRA ACADENY
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RAOS: lower extremity function

dasrmrener af FFFD *
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ADL score significantly lower for those with OA (79) compared with those without
0A (94) in any of the hip joints (p=0.036).
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Because of not having weight-bearing, we had to follow a
special scale. So grade 0 was no signs of osteo-arthritis, grade
1 was mild signs of osteoarthritis with reduced cartilage
height and or a few osteophytes. And grade 2 was severe sign
of osteoarthritis with osteophytes and cysts. And for evalu-
ation of the hip joint, we had a hip joint as a complete joint
and the knee was divided in three parts. Lateral, femur and
patellofemoral parts. All outcome questionnaires used are

evaluated questionnaires for upper limb function disability

dash all shoulder and hand. And lower limb function, RAOS:
Rheumatoid and Arthritis Outcome Score. Also questions on
previous treatment and surgical procedures were asked. We
found as a result, 15 individuals had other diseases, such as
asthma, hypertension, sleep apnea and migraine. And allergy
was not considered any disease. Malformation of the upper
limbs and I hope you can see. Anyway, number of extremities
up on the top. I need exact number of individuals. 8 percent

of shoulder malformation. 26 percent of elbow and 4 percent

THE SAHLGRERSHA ACALENY
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DASH: upper extremity function

+ Patients with severe deformities, i.e. more than one limb
with major malformation (n=15), had significantly lower
DASH-scores than those with no extremities with major
malformations (n=16). (25.5 vs. 14.3, p=0.0015).

= Existence/non existence of pincer grasp, did not affect the
overall function of the upper limbs.

THE SAHLGRENSHA ACALENY
oy

Results
0OA

+ Signs of OA were found in:
40 % of hips
60 % of knees
despite the low sensibility of CT for diagnosis of OA

Healthy Swedish population: OAin 2%

THE SAHLGRENSHA ACALENY
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Conclusion

« Awide variety of malformations of the extremities was
found.

« Five individuals with PFFD (severe malformations in
the lower limbs) also had malformations of the upper
limbs, including the hands.

* They had significantly reduced function of their lower
limbs, affecting ADL, sportf recreation and QolL,
compared with those without PFFD.

. THE SAHLGRENSHA ACALENY
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Conclussion

* Most individuals without PFFD (n=26) had
some kind of minor deformity in the lower
limbs as visualized by CT scans.

» Ambulation was not affected, though.,

THE SAHLGRENSRA ACADENY
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Conclusion

+ Upper extremity function (i.e. total DASH score)
significantly lower in those with major deformity in
more than one limb

» BUT: this score does not evaluate fine motor skills

+ The differences were below the level of clinical
relevance

- THE SAHLGRENSRA ACADENY
oy

Conclusion

Signs of OA were more frequent In TE patients (40%
hips and 60% knees) compared with general Swedish

population (2%)
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of malformation. And almost 70 percent had a malfor-
mation on the hands. And the lower one is the number of
individuals. 27 had two functional full arm, not full arm, so
the functional hand was considered more than two fingers
with grip functional small palm. So it’s not shortening of the
arms or also other malformations just the function. Two had
no functional arms and hands. And two had only one side.
Malformation of the lower limbs, we found five individuals
proximal focal femoral deficiency. Two were using wheel-
chair constantly, and one was using it only occasionally, and
two were walking with prostheses. These are the two indi-
viduals walking by a prothesis at one side. The remaining 26
individuals had also some kind of odd malformations. Sixty-
five percent had some deformity of the femoral head. And 50
percent of the knees had hypoplastic lateral, femur condyle
and also patellofemoral intercondylar notch which is associ-
ated with undeveloped or lack of anterior cruciate ligament.
All were independent walkers though. And as you can see
this is likely deformity of the femoral head, there is a picture.
In this picture the acetabulum does’t cover the femoral head.
And this is the lateral, femur condyle, hypoplastic lateral,

femur condyle. These two what you can see is to draw the

arms using for doing CT in superimposition. Lower extremity
function, we could compare the group it 26, we don't any
P50 and 5 we P50 and they had significantly lower score for
activity of daily life also sport and recreation was quite low
and quality of life. Activity daily life also was quite low for
those with osteoarthritis at one side comparing those we
don't osteoarthritis also significantly statistically significant.
Upper extremity function was measured by DASH. We could
also see severe deformities those with at least one limb with
major deformity and we are not considering hand anomalies.
If you not considering finger anomalies but major deformi-
ties at least one limb had significantly lower DASH score than
the others with not major deformities on any limb. Existence
or nonexistence of the pincer grasp was not affected in this
function measurement. As also as a result we found sign of
osteoarthritis in 40 percent of the hips and 60 percent of the
knees, and this is also despite of the low sensibility of CT for
diagnosis of osteoarthritis comparing with healthy Swedish
population at the same age is only 2 percent. So it’s quite high.
A great variety of malformation on the lower extremities
were found. Five individuals P50 with severe malformation

of the lower limbs and also have malformation of upper

THE SAHLGRENSHA ACALENY

Study I

Degenerative changes in the cervical spine are more common
in middle-aged patients with thalidomide embryopathy than in
healthy individuals

Ghassemi Jahani SA et al., Submitted

THE SAHLGRENSHA ACALENY
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Aim

To investigate the presence of malformations and
subsequent disc degeneration (DD) of the cervical
spine in a group of middle-aged individuals with TE and
to compare with a healthy group of controls.

[T

Material and methods: Patients

I Irvited 31

- e r—

7 ncrfnrmm 0';.“ ha::rl'r:-lu.:.;tal Two had
MBI pihidy claustrophobia

One rejected

27 healthy controls, age- and sex-matched

THE SAHLGRENSHA ACALENY
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Results
Malformations

+ 15 (56%) patients had deformities on 1-4 of the
extremities.

+ All had some function of the upper limbs, despite short
arms in some individuals.

+ 81% had some degree of hand anomalies

+ 8 (30%) patients had a bilateral pincer grasp.
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limbs. They had significantly reduced function of the lower
limbs. And it affected the activity daily life, sports recreation
and also quality of life.

Most individuals with all P50 and also some kind of
minor deformity in the lower extremities. We could see by
CT scans. But the walking ability was not affected. So upper
extremity function was significantly lower in those with
major deformity in at least one limb. And DASH doesn't
cover the fine motor skills. That’s why we didn’t consider the
pincer grasp actually. The difference was in this part will be
low the clinical relevance. So the sign of osteoarthritis was
quite high, 40 percent of the hips and 60 percent of the knees
comparing with the general Swedish population. I'm going to
show a very short summary on study two which is submitted
this article submitted. The general these change in cervical
more common in middle age patient with thalidomide
embryopathy than in the healthy individuals. The aim of
this study was to investigate presence of mal-formation and
subsequent disease in this generation of the cervical spine in
a group of middle age individual with thalidomide embryop-
athy and comparing to health group. All study group was 31
participants from the study one. One rejected MRI, two had

s THE SAHLGRENSRA ACADENY
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Degenerative changes

* Disc degeneration (DD) on > 1 level:
89% of the TE and 67% of CTR (P <0.001)
* Segments with DD:
10 patients in TE had DD on > 4 levels
Mone of conrols group had DD on = 3 levels (P< 0.001)

* In both groups majority of DD were localed at C5-C6, C6-C7.

« Only TE group had DD of the upper segments.

claustrophobia, and one had metal clips in operated in the
head from 80s. So it was 23 remained and DP form and MRIL.
The result was compared with 27 healthy controls age and sex
matched. In the group of the study, 56 percent had deformi-
ties up to 4 extremities. All had some kind of function of the
upper limbs. But still very short in some of the individuals. 81
percent had some degree if hand anomalies, but 30 percent
had pincer grasp bilaterally. We found these degenerations in
more than 1 level and 90 percent of group with TE comparing
with 67 percent on the control statistically significant result.
10 patients with thalidomide embryopathy had up to 4 level
and segment of this degeneration.

While in the control group, we didn’t have anyone
more than 3 levels, also statistically significant. In both
groups majority of those degeneration where located at
lower segment C5-C6, C6-C7. And only TE had in upper
segments. These pathology and osteoarthritis were more
often in TE than controls. Almost 90 percent in TE group
has some affected for arm in comparing 44 percent in the
controls. And the amount for affected for arm pair individ-
uals TE group wad also higher. So as in conclusion or finding
support and earlier development of these degeneration in
TE. Because of increase of this degeneration is cervical spine
also increase number of affected segments in TE. Most of this
degeneration located in lower segments in both groups, both
TE and same their control. And if these results are because of
the drug itself or because of the unusual mechanical load on
the neck and cervical spine. This is something to study more

if you try hopefully. Thank you very much.

Q&A

Hinoshita: Thank you very much, Dr. Ghassemi. She gave us
a good insight into osteoarthritis and degenerative changes

in the cervical spine. By the way, there are some orthopedists

THE SAHLGRENSHA ACALENY
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Degenerative changes

+ Disc pathology and osteophytes occurred more often
in TE than controls.

« 24 pat (89%) in the TE group had some affected
foramina /(controls 44%)

* The amount of affected foramina per individuals was
also higher in the TE group.

st THE SAHLGRENSHA ACALENY
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Conclusion

+ Qur findings support an earlier development of DD in the TE
group due to:
increased DD in the cervical spine
increasad number of affected segments

* Most DD occur at the lower segments in TE, same as in norm
or control group.

+ |f the presented results are due to the drug itself or only the
unusual mechanical load on the cervical spine needs to be
further studied.
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here from Japan and from Europe. They might have any other

comment or question? Yes, Professor Kayamori.

Kayamori: Differential diagnosis. This is aging process or this
is particularly for thalidomide people? How to differentiate
between aging and characteristic of thalidomide especially in
the cervical spine? We can see the early sign of thalidomide,

but aging process also we can see the same.

Ghassemi: Yes.

Kayamori: So any of the distinction between these two

groups.

Ghassemi: Of course. It’s also the aging process, of course.
But comparing to the control at same age and sex, we also
can see that thalidomiders have much higher prevalence and
incidence of this degeneration. And I have to tell you that
MRI done in this group is, I think, it is one of the actually first
study read MRI, because ethically in Africa, he did just X-ray
on the cervical spine because of the high load on the neck
with the head bearing. But this is only X-ray, but MRI we use
them, I don’t know if you are familiar with the Pfirrmann
classification tool to just see the disks and to see how early
they actually changes and they get this degeneration. So
comparing of course it is an ageing process but comparing to

the controls we see differences. Thank you.

Hinoshita: Is there any other question? Dr. Beyer, please.

Beyer: Yeah, Rudolf Beyer from Germany. Is it possible to
divide the control group in people who has lifelong hard body
work like building workers? For example, find out whether

it’s due to overburden, overstress over the years?

Ghassemi: The control is actually was collected the whole
control where collected from those MRI. We don't have any
clinical problems with the, how do you say, with the sensi-
bility or anything clinical referee. So it’s picked of, picked
thousand picked MRI but in other, because of other, how do
you say, investigation or nothing. So they were not unusual
on the load of their neck, they were not head bearing, they
were, I mean this is done what on those they have whole

spine MRI and we just took this cervical part.

Beyer: OK.

Ghassemi: So it’s actually the very average people we don’t

have any problem, clinical problem. It’s very, very relevant

question.

Hinoshita: Anything else? Nobody has other question? OK?

Thank you very much, Dr. Ghassemi.

Then according to the time table, next we will have some
intermission. Now it’s just 2:20 PM, then please take a rest
during the intermission to 2:40. Then, close this discussion
now. Let’s come back here at 2:40.

(Intermission)

Hinoshita: OK, everybody. Now it’s time 2:40 PM. Then let’s

start the next session of this symposium.
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The Thalidomide Trust Knowledge is power;

Information is liberating

Hinoshita: As for the next presentation, here are two guest
presenters. One of them is Dr. Dee Morrison over there. I
should introduce her to you. She graduated from Liverpool
University of medical school in 1986. Basically she has been
working as partner in general practice at Walnut Tree Health
Center in Milton Keynes for about 20 years. She began a
medical adviser to the thalidomide trust since 2012. Since
then she has vigorously been working as a medical adviser,
tapering her work volume in general practice. I saw her at the
Thalidomide Trust in last October. She accepted us warmly
and gave us a ride on the way to and from the station in a new
gorgeous car, BMW. I still imagine that she and her family
might have greatly been attracted by German products,

The Thalidomide Trust

Knowledge is power
Information is liberating

Compensation

Distillers Biochemicals/Diageo Health Grant
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Dr. Dee Morrison

The Thalidomide Trust, St Neots
Ms. Elizabeth Newbronner

Firefly Research & Evaluation, York

maybe just like thalidomide. Then, Dr. Morrison, please.

Morrison: Thank you. Knowledge is power. Information is
liberating. Thank you, Dr. Hinoshita for the introduction.
As you have said I am a General practitioner having been
a partner in a busy training practice for over 20 years. I also
have 6 years experience of helping managers understand
the clinical aspects of or our work to help change the way
referrals to specialists are managed. But for the last 3.5 years
I have been working part time as Medical Adviser to the
Thalidomide Trust for 3 days a week and now have just a
small GP commitment. I am being helped today in my talk
by Liz Newbronner from Firefly research and we have split

* The Thalidomide Trust — how we help
* How others outside the Trust help

* Projects to underpin our knowledge

Helpline
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the talk in two sections with myself talking for the first 30

minutes explaining;

o The Thalidomide trust, what it is and how we help
beneficiaries;

o How others outside the Trust help our beneficiaries and 2
case examples;

o 2 large research projects which have helped underpin our

knowledge.

Then I am going to hand you over to Liz for the last 15
minutes to look at one further research project in more
detail. T suggest we take Q&A at the end. However, please
let me know if you have any translation issues as I go along.
If T turn first to the Trust, I wanted to explain what
we are here for, what we can help with and who else can
help. The Thalidomide Trust’s main role is to look after and
distribute the compensation fund set up for those affected
with thalidomide embryopathy arising from thalidomide
manufactured and distributed in the UK by Distillers now
Diageo. Depending on their level of damage every individual
receives an award. Since 2010, they have also been awarded

an individual amount from the UK government called the

Thalidemide damage is not unique

International reputation

Expert congenital deformity — custom make joint
Complex surgery specialists

Good bedside manners

Seen others affected by thalidomide

Health Grant. This is guaranteed for the next seven years.
I mention money because it is important. It has a direct
correlation with the individual’s lifestyle and in turn their
health. Also the Trust has had to undertake research to help
lobby for increments in the award, the initial amount and
its’ continuance, as well as the obvious need to research to
develop our knowledge of the medical issues.

So to summarize, the Trust’s main role is the investment
and annual distribution of the compensation fund.

So how do we help individuals? Well, for past 10 years,
the Trust has operated a telephone helpline to support bene-
ficiaries, more recently this has included email exchange.
This is mainly answered by Ann Horten, who has an occu-
pational therapist background but is also affected by thalid-
omide herself. She has upper limb damage. For the last
three and half years I've helped as a GP. We have recently
appointed a social worker as we perceive an increasing need
for state benefits as individuals lose their independence as
they age and need more help with state benefits. Alongside
the helpline we are also able to visit and assess individuals
in their own home. The wider team within the Trust helps

with this particularly the overall Trust director and also the

Role of the Thalidomide Trust

“A quick expert opinion and treatment options from a
specialist familiar with thalidomide damage”
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finance director. We have a pool of beneficiaries who provide
much needed peer to peer support for individuals. We have
an active NAC made up from beneficiaries who have been
elected for a fixed term to help. We have annual meeting
for the deaf community who also have a private Facebook
page. We hold talks annually at the NAC meeting. This year,
for example, we had a psychologist affected by thalidomide
himself from Australia speaking about managing chronic
pain. Last year we had a talk on cereblon and causation, a
talk about the Blood pressure project and also Dr. Cowan, a
neuro- orthopedic doctor talking. So we do regularly try to
keep everyone updated about the issues we can help with. We
also send out a newsletter. This is how we help.

So what issues do we help with? We can help with wheel-
chair purchase, gadgets and gizmos - I think some might call
this aides, dressing sticks etc. Kitchen adaptations and home
adaptations. Anne might visit the individual, or take them to
see the home of another beneficiary who has had their home
adapted. So it’s very hands on. She is also fully knowledge-
able about cars. She has visited the garages where they do the
adaptations, and she will help with individual car enquiries.

We also can help with car tax though we are stopping this.

The Acromioclavicular joint in Thalidomide Embryopathy is
worn out much more quickly than in those with normal
shoulder joint function and reach.
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As many are claiming state benefits, we can also help with
the claims for this. It is a very important area. Emily, who is a
social worker and new to the Trust, will be helping more with
this side. We also help with finding people to help care for
them and personal assistants.

We have undertaken leaflets to help with the measure-
ment of blood pressure for those who need to take it in the
leg and for those who cannot have a blood pressure taken at
all. We emphasize making sure that the right size of cuft is
used and that the limb with the cuff is at the same level as the
heart. We are open to any suggestions to improve them. We
have given the leaflets to EDRIC who have adapted them for
their website and we have had enquiries from Australia and
Canada and shared them with them as well. We have also a
telephone counsellor, again affected by thalidomide herself,
who provides private counselling by phone. This service this
has been independently assessed and found to be a worth-
while service to offer.

Before I move on to other medical issues we help, I
wanted to mention very quickly the style of help within
the Trust. Individuals can be fiercely independent, they can

resist help and up to now some have not even considered

Shoulder joint in Thalidomide Embryopathy
Affected by all same pathologies as affecting the ageing general population
Acromioclavicular joint dysfunction more common

* Reduced reach with restricted movement in the shoulder and elbow means the
shoulder blade has to move further.

Shoulder blade articulates with the clavicle so the acromioclavicular joint
between the two is often a source of discomlort because it is having to move
mone
The shock absarbing disc in the middle of the acromiaclavicular joint has been
noted to be absent in those with Thalidomide embryepathy who have had scans
and operations

= With age the shock absorbing disc in the middle of the jgint is often worn out in
normal individuals

Shoulder Joint in Thalidomide Embryopathy

Deformity causes the humeral head to be more ovodd with a smaller, under
developed ghenoid

* This makes the shoulder joint rock rather than the normal rotational roll
The range of movement is restricted and hence at the extreme range the joint
actually hinges, so increasing the pressure on the margin of the joint which then
becomes arthritic

Accelerated arthritis ocours in all causes of deformity of the shoulder joint- not
just Thalidomide emryapathy.

= Muscles maybe small and weak due to underdevelopment of the bones of the
joint,
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themselves to be disabled despite severe limb reduction. Some
have a fear of medical professionals due to difficult childhood
experiences from having blood taken etc. and some do not
wish to take medication because of how their damage arose.
They often value advice from others affected by thalidomide
and peer to peer support is very important to them. Anne,
our OT, over time has developed a way of working with them.
If you remember she is affected by thalidomide herself, so is
our telephone counsellor and so are our volunteer visitors. If
you wish to learn more about this we have written articles for
Pain News.

So we move now to my role and how I help. I get involved
when an individual wishes to understand more about the
cause of their symptoms and in particular is needing help
with investigations or an opinion from a specialist. This
involves liaising with the individual and their GP, to find
the best opinion possible. It's very much dependent on how
far the individual will travel. Our beneficiaries are spread
throughout the UK and some now live across the world. We
do not rely on a single center and have many hospitals which
help. However we mainly liaise with the Royal National
Orthopedic Hospital (RNOH) just north of London but it

Hence, the muscular components are still in general
present in Thalidomide Embryopathy.

So, whilst the bones between the joints are short and
deformed, joint replacement arthroplasty can somewhat
compensate for lengthening and torsional deformities and
help pain and limitation of movement from early arthritis
in the shoulder joint.

has no hand specialists. So we also work with Wrightington
Hospital in the Northwest of England which has all ortho-
pedic specialties apart from spinal surgery.
When we are choosing specialists we take into
consideration;
o No thalidomide damage is unique - there are other groups
with similar damage

We usually choose experts with an international reputa-
tion in their field i.e. they receive referrals from across the
world.

Particularly for limb damage they are often experts in

congenital deformity with the ability to custom make a

joint replacement. They are able to put a replacement joint

in and out and this is called a revision specialist because of
the relative young age we are dealing with.

o They are complex surgery specialists.

o They all have good bedside manners - we take the feedback
from beneficiaries. This is very important because of peer
to peer support.

o They have seen others affected by thalidomide and can

discuss lifestyle management and the pros and cons of

surgery. This is very important for individuals who are

Questions in The Trust arising from the Helpline

*  Symedoms - Paraestheiia, pain, membness - bul alvo seeating, poor healing,
swallowing dilfeculties — autonomic renvous syslem

+  Anslogy dravwn to pest polio yndrome

* Known that adahts given developa
dependemt snnn neuropatky
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using their bodies to compensate for a short reach.

Hence, the Trusts role is to facilitate a quick expert
opinion with options for treatment from a specialist familiar
with thalidomide damage.

We also have a neuro orthopedic doctor working with
us -Dr. Cowan from the RNOH- I mentioned before North of
London. He is looking at non-surgical issues. He specializes
in complex rehabilitation. He looks after other groups with
conditions such as post-polio patients and joint hypermo-
bility and other complex conditions.

So how do these experts help?

Many of our individuals have physiotherapy, massage,
and acupuncture locally to where they live and use their
own Health Grant to pay for regular sessions. Currently Dr.
Cowan at the RNOH helps individuals via their GP find ther-
apists. However, if they need inpatient rehabilitation he can
also arrange this at the RNOH.

We have helped a few individuals with laser eye surgery
because they cannot manage with short arms to put glasses
on and off. We have had a few enquiries about ear recon-
struction. Many of them had failed ear reconstruction as

children. But now there are new techniques around. We have

Paripharal nerve dysfunetion n middie-aged subjects bom with
Thalidemide Embryopathy

Mypeehess - sy PABosWE 10 Iholdamisie rould somage the nevves, deal but
wilh oge be more sevsiive [ the aging srocess and couse probiems lofer in ife

17 indaicaly - uppes kmb damage and yymptoms parsesthesia, pain numbness
relatiely narmad leraer limbs that ware generally anergnomatic

o Lo eies Nibies = weaknegl, pens Sl needisd, O/F sbncdmal rellce
Nerve conduction stodes

= Small nerse Sbees pain and bemp
Thenmal ihreshoics of both hands and feet

~ Autonomes nere fibres — OP, pulse, yaeating, sexual funcren, bladder and bowel
Symaathesic tkin responues

Peripheral nerve dysfunction in misd die-aged subjects bem with
Thalidomide Embryopathy

Resul it Eesrrtent with hypotBeetis but cther cautes snd Miues:

* g mamen in v, may have Been Born this wiy

+ gifficult 1o vest the vpper bmbs

= nat knaam  lower imiss nEnves were in the correct anatomical place or had ngh
cannecbons

= pther caney - alechel, vitamin deficienciey, diskates

b pamatimies oaly oad kg thawed shnomal Tert ret

Téchnical prablims

*  Sympatketic skin responae ~ automomic nere fibres - alfecied by carpal funnel
= Statistes fov ANS weve dferent in the kands and feet

= Thermal thresholds- betber tesl would be skin blopsy
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had one or two enquiries about facial reanimation surgery
where they graft new muscle and nerve onto the face. 'm not
quite sure how much we should be advertising these cosmetic
techniques.

If I move now onto orthopedic issues, for hand issues
we refer to Professional Trail at Wrightington Hospital. He
is a wrist replacement specialist and an upper limb surgeon.
He is able to help diagnose the hand pain. We also have a
hand specialist in London. Regarding elbows we refer again
to Professor Trail working at Wrightington but more so to
Mr. Lambert at the Royal National Orthopedic Hospital
(RNOH). These are the two hospitals I mentioned before for
orthopedic surgery.

For shoulders we used to refer to Prof Wallace in
Nottingham, but he has now retired having undertaken
several shoulder replacements for individuals. We now refer
to Mr. Lambert at the RNOH, more later. For the spine, we
use Mr. Casey who is a complex spinal surgery specialist
at the Royal orthopedic hospital. He holds joint appoint-
ments across 2 hospitals working also in one of the London
neurology hospitals. For hip surgery we use Mr. Skinner

again at the RNOH. For nerve conduction studies, which I

Peripheral nenve dysfunction in misddie-aged subjects bom with
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will mention more about a little later with the neuropathy
study, we use Charing Cross hospital in London.

I wanted to briefly show you 2 case examples- these are
from the individual perspectives -to demonstrate where we
refer to and how much they have to travel around to get the
best opinion. But before I do that I first show you some infor-
mation about Mr. Lambert, the shoulder consultant, gave me
to share with you.

Those with shoulder deformity due to thalidomide
are affected by all the same pathologies which affect the
aging general population. However, acromioclavicular joint
dysfunction is more common because they have reduced
reach and their restricted movement in the shoulder and
elbow means the shoulder blade has to move further. The
shoulder blade articulates with the clavicle so the acromiocla-
vicular joint between the two is often a source of discomfort
because it is having to move more. The shock absorbing disc
in the middle of the acromioclavicular joint has been noted
to be absent in those with thalidomide embryopathy who
have had scans and operations. With age this shock absorbing
disc in the middle of the joint is often worn out in normal

individuals. Hence it’s no surprise in those with thalidomide

Peripheral nenve dysfunction in middie-aged subjects bom with
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embryopathy, that this AC joint is worn out much quicker
than those with normal shoulder joint function and reach.
If we go to the shoulder joint itself, deformity causes the
humeral head- the ball of the ball and socket joint - to be more
ovoid (rather than round) with a smaller under-developed
glenoid- the socket. This makes the shoulder joint rock rather
than move with a rotational roll of a normal shoulder joint.
The range of movement is restricted and hence at the extreme
range the joint actually hinges so increasing the pressure on
the margin of the joint which then becomes arthritic. This
accelerated arthritis occurs in all causes of deformity of the
shoulder joint- not just thalidomide embryopathy. If we note
also the muscles may be small and weak but still present due
to the underdevelopment of the bones of the joint.

So in summary, the muscular components are still
in general present in TE. So whilst the bones between the
joints are short and deformed lengthening and torsional
deformities can be somewhat compensated through joint
replacement arthroplasty for osteoarthritis to help pain and
limitation of movement of the shoulder joint.

As said I have 2 case examples to show you how the

referrals work.
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The first case is a nurse who has upper limb damage,
short forearms, radial club hands and bilaterally dislocating
shoulders. She was experiencing debilitating shoulder pain
and increasing restriction in movement. We can see the black
circle, that’s where she lived. She had been to physio and had
seen a local consultant a few years before she contacted us.
It had been suggested she consider a shoulder replacement
when she couldn’t stand the pain any more. We involved her
in a small project with Prof Trail at Wrightington looking at
arm pain and how the Trust could help. He agreed with the
diagnosis of shoulder arthritis and injected both shoulders
with steroid; this didn’t help and he advised her to consider
shoulder replacement when she couldn’t put up with the pain
any longer. She returned home and several months later she
returned again to see a local consultant who again suggested
shoulder replacement. So she talked to the Trust after he
suggested she needed to see someone more experienced than
himself. She told us Professor Trail was too far away from
where she lived and she also wanted to see someone who had
actually operated on others within the group for this issue.
So we suggested Mr. Lambert at the RNOH. He did CT and
MRI scans. She remembers him telling her repeatedly she
was too young for such surgery. But she wanted to go ahead.
So she had a left hemiarthroplasty - in simple terms the ball
was replaced. This X-ray is not hers as unfortunately the XRs
did not arrive in time for this presentation. She reports that
she now has more movement in her shoulder than she has
had for years and her pain levels are much reduced. She is
hoping physiotherapy will further improve her movement.
And now four months later, she is on the waiting list for her
other shoulder. She is very happy.

Second case example - again similar upper limb damage.
The Individual phoned the Trust describing pain all over.
It was difficult on the phone to decide what was the most
important issue and he had been referred already by his local
GP to a hip consultant. I suggested referral to Dr. Cowan at
the RNOH for an overall assessment. There he was found to
have good hip movement and it was felt the sacro-iliac joint
was a problem. So he was referred back to physio near where
he lived to help with this. Dr. Cowan also suggested he had
hand pain and with the paraesthesia needed to see Professor
Trail at Wrightington Hospital. There he was found to have
weakness of flexion and abduction of the fingers particular
on the ulnar side of the hand. He referred him for nerve
conduction studies at Charing Cross Hospital in London
where our neuropathy study took place. But as he was also
complaining of shoulder pain Prof Trail also injected the

shoulder joint and AC joint. In the meantime he continued
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to have hand therapy and physiotherapy for his sacro-iliac
joint. On review the shoulder joint injections hadn’t worked.
So he reinjected the joints again this time from a different
approach. The nerve conduction studies came back negative,
and the unit in London suggested an MRI scan of his neck.
The MRI scan showed some nerve compression in the neck
so he has now been referred to the spinal surgeon, Mr. Casey,
back at the RNOH. In the meantime he is feeling a lot better,
with the pain in his hands and back and following the second
set of shoulder injections his shoulder pain has improved.

So I've explained what the Trust is, how we help and how
others can help. I want to now explain about 2 of our proj-
ects. The first project, a peripheral neuropathy study came
about because of questions within the Trust. Individuals
were complaining about paresthesia, pain, numbness, but
also they were describing sweating, swallowing difficul-
ties bladder and bowel problems. An analogy was drawn
with post-polio syndrome. We were also aware that adults
given thalidomide develop a predominantly sensory, length
dependent, axonal neuropathy. So the study was set up with
Charing Cross Hospital in London with their neurology
team. The hypothesis was that early exposure to thalidomide
can damage the nerves, the nerves can heal but knowing that
the function of nerves declines with age they wondered if the
nerves exposed to thalidomide would be more sensitive to
the aging process and result in problems in later life. So we
took 17 individuals with upper limb damage and neurolog-
ical symptoms with normally formed lower limbs and had
controls. The paper is awaiting publication with PLOSONE
so the results etc. are not reported here. However, clinically
it is important as compressive neuropathies were found to be
more common. Due to the complex anatomy, and difficulty
in interpreting the clinical and neurophysiology findings
together with deciding on diagnosis and treatment options
it was concluded that such individuals should be referred to
specialists familiar with the issues. Hence, the neurologist,
neurophysiologist and surgeon should work together. This is
why we often refer to experts in different hospitals depending
on the issues and why I showed you the case studies.

Following the study the Trust sent a letter out to benefi-
ciaries as it was taking a long time for the paper to be accepted
for publication, with a letter from the neurologist encouraging
referral for such symptoms as they were potentially revers-
ible and needed investigation. Also other causes should be
excluded such as diabetes, alcohol, vitamin deficiency etc.

The second project is a Blood pressure project called BP
RECALL UK. It is a research project with Professor Williams,

a cardiologist and an expert in Blood Pressure and his
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team in London. The project has national credibility being

included in the National Institute Health Research portfolio

with particular value for patient outcomes.

As you are aware many of our individuals have difficulty
having a blood pressure taken in the upper limb. Though, as
I have mentioned, we have written leaflets on how to take
a blood pressure in the leg etc. They are not endorsed by
experts due to lack of research. Also the leg is increasingly
unreliable as individuals age due to peripheral artery disease.
The study is aiming to take 50 individuals and look at existing
ways of doing a cardiovascular risk assessment e.g. retinal
photography, ECG, and 24 hour urine etc. However, it will
look at other ways of taking a Blood Pressure in the upper
limb, fingers and head rather than the usual way in the upper
arm. It will use a specialized new MRI scanner. This will look
in detail at the heart, the kidneys, the brain, body fat etc. I't
will match, therefore, any BP taken with damage from blood
pressure in the body, e.g. forehead and finger. We have also
included a test for the autonomic nerves system.

Very simply the outcomes are;

o The individual will receive their own risk of heart attack
or stroke-cardiovascular risk assessment and advice as to
whether they need to take medication to reduce the risk.

« It will also suggest the best way they should be followed up
in the future such as different ways the blood pressure may
be taken or repeat MRI scan. Due to their current age it is
envisaged that if there is no end organ damage currently
present then it is unlikely the individual will have to worry
about their blood pressure in the future.

o It will help individuals reluctant to take medication feel
more secure as to the need to take it.

» We hope it will lead to UCL being a centre of excellence for
all those with dysmelia and provide advice to centres abroad.

It would take a lot more time to outline the full depth of
the intended research. However, if you wish to read more you
can have a copy of the full proposal.

In summary I have explained to you, The Thalidomide
Trust, what it helps with and how others help and also
explained about 2 of our major research projects which help
to develop our knowledge.

Slide- Knowledge is power - information is liberating.

We feel it is very important to share our knowledge and
to learn what others are doing so our limited resources can
be used wisely. Hence we are grateful to our hosts and Dr.
Hinoshita for holding this conference.

I will now pass you over to Liz Newbronner for our last

very important area of research within the Trust.

Hinoshita: Thank you very much, Dr. Morrison.

Next I should introduce Ms. Elizabeth Newbronner. She
is a co-speaker with Dr. Morrison. She, Ms. Newbronner,
graduated from University of Cambridge majoring in geog-
raphy 1982. She got MBA (Health and Social Services) at
University of Leeds at 1995. Now she is studying Ph.D. course
of University of York. She has owned a researching company
named Firefly Research which worked for universities,
government, national charities and foundations. Her main
research interests are in the fears of the disability, long term
conditions, self-management, old people, and family care.

Then, Ms. Newbronner, please.

Newbronner: Thank you. Id like to thank Dr. Hinoshita for
inviting me here to speak. It’s a great honor and I'm extremely
pleased be here. So thank you very much.

I just want to try briefly today and give you some
initial result from survey of all UK thalidomide survivors
we conducted the end of the summer and early autumn.
The survey built on results from previous qualitative work
we've been conducting for last five or six years, and the moni-
toring of the Health Grant to thalidomide survivors in the
UK. Briefly just say the aims of the survey were — The survey
was conducted for the Thalidomide Trust and it was to get
a much clear the picture of the living circumstances, work
situations of UK thalidomiders. To better understand the
physical health problems they were experiencing and also to
assess well-being and health related quality of life. So there
were three main aims, and the intention is the Trust will use
that information to help develop the Trusts services, as Dr.
Morrison has described. Hopefully to secure the continua-
tion of the Health Grant when the current Gant ends seven
year time and also to support negotiations with the Diageo
about the compensation funding for UK thalidomide survi-
vors. So in conducting the survey we send the survey through
the Thalidomide Trust to all 467 UK born thalidomide survi-
vors. And people could respond by post or online or they
could complete the survey on the telephone with support
from myself. 351 people completed the survey which gave us
a response rate 75 percent which we were extremely pleased
with. Thirteen percent of the people chose to complete survey
anonymously, but because the majority gave us the names,
we were able to draw data from the Thalidomide Trust about
the compensation points and to get some indication of the
level of impairment theyve experienced originally. 169
respondents were female and obviously rest were the male.
But 11 for some reason didn’t give us a gender but anyway,

that breakdown of the genders is very much mirror of the
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population, thalidomide population in the UK. And because
we have information about people’s original compensation
points and we can see impairment levels in our survey group
more most exactly mirror the whole population in the UK.
And I can show you brief slide about that shortly.

So in terms of the survey content, we had 10 sections
gathering information about the personal circumstances,
work and pensions, elf-reported information about their
original thalidomide impairment and the health problems
and also information about mobility and equipment and use
help services, social care. We use two standard questionnaires
to explore health related quality of life. So we used SF12 and
particularly we chose that because we have used it before and
we're also aware of studies using it in Germany and in Sweden.
So we were quite keen to have the possibility of international
comparison. And we also used mental well-being scale which
was in developed in the UK, and we chose that because it
were able us to make comparison with the general popu-
lation in the UK very easily because it’s used by a national
government to monitor mental well-being. The survey closed
in October, so were currently analyzing the data, so I feel a

bit nervous because these are very initial results. So I'm just

going to present a few things here with particular focus on
health but we’ll show a little bit about peoples living circum-
stances, and work situations. So as I said, the spread of the
people on the survey very much mirror the whole UK popu-
lation of thalidomiders. And I just show this slide because I
think it also shows the distribution of compensation points
it’s very similar to the German situation. So I think that just
help to think about international comparison. And for the
purpose of this analysis we're going to split the group within
our survey into a number of impairment groups so that we
can sort of look at things in a little bit more detail. We may
focus down further but for the moment we are thinking we’ll
have two arm group. So the first group would be people with
arm shorter than their elbow and second group would be
people with arms longer than their elbow. Then we also had a
group for damage to legs only and people were affected both
in their arms and legs. So we were sort of looking at those
splits for the analysis, and then here, just showing a little bit
more information about all the problems people reported
including hearing impairment, deafness. So there is sort of
brief breakdown there for you. In terms of people’s living

circumstances, we found that 64 percent of our group live

Liz Newbronner
Firefly Research & Evaluation
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Aims of the survey

Main aims were to:

+ Get a picture of peoples’ current living circumstances
and work situations

+ Better understand of the physical health problems
people are experiencing

+ Assess mental wellbeing and health related quality of life

This information will be used to:

+ Help the Trust develop its services

+ Secure the continuation of the Health Grant

+ Support negotiations with Diageo about future funding
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Conducting the Survey

* Sent by the Thalidomide Trust to all 467 UK born
Thalidomide survivors

+ People could respond by post, on-line or complete it on
the telephone with support

= 351 people completed the survey — a response rate of
just over 75%

* 13% chose to complete the survey anonymously

« 169 of the respondents were female; 171 were male;
and 11 did not give their gender

« The impairment levels of the survey respondents closely
matched those of all UK Thalidomide survivors
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Survey Content & Analysis

» Survey had ten sections - About You; Family and
Housing; Work and Pensions; Original Thalidomide
Impairments; Mobility and Equipment; Health Problems;
Use of health Services; Social Care Support; Mental
Wellbeing; Health Related Quality of Life

* Included two standard questionnaires:

— 5F12 Health Related Quality of Life
= Warwick Edinburgh Mental Well Being Scale
* Currently analysing the data
* Initial results are presented here with a focus on health
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with partner, or their partner and children or another family
member which again I think mirrors Peter’s findings in
Germany. 11 percent live with another family member which
could be like a parent or sibling. And 22 percent live alone
and I think these are the groups that we have some concerns
about. Just 10 of our sample live with paid care worker or
in residential care. Interestingly 85 percent owned their own
home and so have a reasonable level of security in terms of
their home. The work situation for UK thalidomiders I think
it’s a little bit different from other European countries. We
only have 16 percent of our group who are able to work full-
time or who are working fulltime. And almost two-thirds
are not working at all. So I think that’s very different to
the German situation. We also asked people about changes
in the working lives. As Cristina said, a number of people
said their work situation changed since 2000, and I think
this might partially due to the physical changes that people
experiencing deterioration in the health but also in the UK
people gave received much financial compensation since
2000 both their main compensation and the Health Grant,
and also being exempt from taxation. So I think the financial

position has changed for people. We asked people about how

the things might change in the future and a great many said
they would have to make further changes to their work situ-
ation - either reduce their working hours, change their job or
give up working. So I think this is a major concern for people.
Id like to touch briefly on the self-reported health problems.
These are self-reported issues as we don't have clinical exam-
inations, but 93 percent of group were experiencing a pain
or loss of movement in one or more joint. So that was the
overwhelming issue that they were reporting. But almost half
reported generalized pain and again half reported they had
one or more mental health problem, currently or recently in
the last you know, few months. And nearly three quarter were
experiencing neurological problems. And as Dr. Morrison
says we know there maybe a variety of causes around for
people but nevertheless it is major concern for thalidomiders
in the UK. And this just gives a very brief breakdown for the
musculoskeletal problems and again I think this Swedish
study the back problems were major concern for people.
Again there maybe a variety of reasons but self-reporting is
significant. In terms of mental health, quite number of people
reported more than one mental health problem but the key

issue I think is a lot of people with anxiety closely followed
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Thalidomide Impairments

Impairment MNumber : L3

Dysmelia - arms (major) 92 26%
Dysmedia = arms (moderate) 111 32%
Dysmelia - legs 40 1%
Dysmelia - arms and legs 65 19%
Scaliosis 7 2%
Deal or hearing impairment 123 35%.
Blind or partially sighted 40 1%
Damage to face and/or outer ear B5 19%
Damage to internal organs 110 1%
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Living Circumstances

* 64% live with their partner or their partner and
their children/other family member

* 11% live with another family member/s (e.g.
parents or sibling)

+ 22% live alone

* Ten people live at home with paid carers or live
in residential care

+ The majority (85%) own their own home
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Work Situation

« 62% (n=219) said that
since 2000 they had
gither stopped
working, changed jobs
or reduced their
working hours

+ Of those who were
working full or part-
time, 94% (n=118)
expected to change
their work situation in
the next five
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by depression. I think this is where the Trust would like to
explore further the experiences people are having and look
at the relationship between mental health and people’s living
circumstances, their work situations, and their impairment
or the decline in their functional abilities. Another area is
neurological symptoms although they may be a variety of
causes, it is certainly a major cause of concern and I think
the recent nerve study will hopefully shed more light on that.

Interestingly one of the, anecdotally problems reported
among thalidomiders in the UK are problems with balance
and all that did come out of survey in the self-reported health
problems. And again I think that is something to investi-
gate further because it’s not quite clear and there could be
multitude of causes for that. But the consequences as a whole
and fractures and so on are quite serious for a lot of thalid-
omiders. So something to explore further. I think the other
thing that quite important in the UK particularly in terms
of lifestyle prevention of further problems like management
issues and one of the things that trust is supporting is fitness
project which has learn from Swedish, thalidomiders fitness
project. So there is a lot of interesting in helping thalidomide

survivors self-manage, to improve the diet and hopefully

prevent future problems.

So just maybe quickly I'm conscious at the time, so I
just move quickly on the work we did about mental well-
being and health related quality of life. So using the standard
instrument, the Warwick Edinburgh Mental Wellbeing Scale
(WEMWRBS) we found the mean score for UK thalidomide
survivors was 43.6 whereas the UK mean score for the
general population is 50. And so the early result suggest that
the lower scores - the bottom 40 percent are most strong
associated with living alone and not actually related to level
of impairment those are the social factor seem to be very
important. Another slide - this is just simple scatter plot, We
need to do more work but the level of compensation points
and the person’s mental well-being score seems very random,
but we need to do more analysis about.

So and then just moving on to the SF12 results. Here
are just wanted to show the scales and subscales because as
I say I know the colleagues I using this measurement. What
we found in the UK consistently - this is the third time we
use this method - is that the physical score is substantially
lower than normalized score of 50 for the general popu-

lation of similar age. Interestingly mental health score is

Self-reported Health Problems

* 93% were experiencing pain and/or loss of
movement in one or more joint (i.e. musculo-
skeletal problems)

* 48% had generalised pain (either severe and/or
continuous or moderate and/for intermittent)

+ 50% had one or more mental health problems

» 73% reported experiencing neurological
symptoms (tingling; loss of feeling; heat/cold)
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not that different from normalized score for the general
population. But there are number of people, if I just move
on, you see from this graph. There are a number of people
who have very low scores and I think again that something
that we want to try and explore further to understand why
certain groups have that very, very low scores. And again, a
very simple scatter plot just gives indication, but as you can
see maybe not surprisingly the blue line that goes down is
suggest there is a relationship between level of impairment
and the score for physical health related quality of life. but
curiously he red line suggest that there might also be a rela-
tionship between people who have lower levels of physical
impairment but have poorer levels of mental health related
quality of life. So again something we very much want to
explore further. And I've just got two more slide, I should just
round oft by saying that I think my perception from doing
qualitative work with the thalidomiders in the UK, is that
many thalidomide survivors who have mild moderate levels
of impairment are now reporting rapid loss of function.
Many people in the UK because the financial resources in the
last few years, are self-managing, taking steps to self-manage

the pain and loss of function through lifestyle changes,

non-prescription medication, complimentary therapy. But as
Dr. Morrison says that may not be enough for some people
they may need more medical intervention or at least much
better understanding of the problems they are experiencing.
I think there is also an issue, although thalidomiders have
been living with lifelong impairments. I think many people
have not seen themselves really as disabled. And for those
who are now losing some function, they have become newly
disabled and that has important implications for people
sense of mental well-being. And I think coupled with that
people experiencing quite lots of problems accessing health
services, particularly the local routine health services, often
don’t understand the problems theyre experiencing, hence
all the trust work to develop the network of specialist across
the UK. And lastly can I just say that this is very much first
impressions of the data that we have. But we hope to do much
more statistical analysis and get more solid result. So the next
few month hopefully colleagues and another countries to
make some comparisons. So I just wanted to say thank you

again for inviting me and giving me the time to speak today.

Other Health Problems
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Mental Well Being Scores

» Mean score for UK Thalidomide-survivors

=436
» Mean score for general population aged
45-54 = 50

» Lower well being scores (bottom 40%)
appear to be associate with living alone
and still working full time

* No obvious relationship between mental
well being sore and level of impairment
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Normalised Responses for SF12v2
- aggregate scores and subscales

Component UK Mean | Min [
Aggregate Physical Health 26.7 0.5 61.7
Physical Functioning (PF) 209 1.7 57.6
Role Limitation Physical (RP) 6.4 218 55

Pain (BP) 3386 14.2 50.2
General Health (GH) 33T 13.7 B63.7
Aggregate Mental Health 46.5 16.8 T4.9
Vitality (VT) 40.4 213 68.2
Role Limitation Emotional (RE) 43.5 23.7 553
Social Functioning (SF) 346 20 555
Mental Haalth (MH) 40,7 T4 64.5
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Q&A

Hinoshita: Thank you. Do you have any questions? Two
presentations given by Dr. Morrison and Ms. Newbronner.
So may I ask you, Dr. Morrison? I am thinking of chronic
pain and serious joint problems. It seems you are more active
for the surgical treatment and operations in your country.
How do you think of it? In this respect, we are not so active
to proceed the operational treatments in Japan. How do you
think of it?

Morrison: I think the consultants carefully assess whether
they can help the condition. As I mentioned with the nurse
and the partial shoulder replacement, with her nurse training
background she knew what the risks were for shoulder
surgery and she was counselled that she was very young
many times for this particular surgery. I think the surgeons
are happy to operate when they have the knowledge to do
so but it is a last resort. They’re not quite so happy with a
hip necessarily if the arms are short. They may be using the
hip instead of their arms to eat etc. If the operation goes

wrong, they are going to lose a major part of their ability to

Normalised SF-12 scores compared to
general population aged 45 -54
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function or the hip replacement would not allow them to be
so flexible with the leg. And again with spinal fusion for pain
they would carefully assess the issues as to what benefit the
individual will have because they don’t want to lose flexibility
to compensate for other areas of the body. But certainly
shoulder replacement seems to be helping - there have only

been a few but so far the outcomes have been good.

Hinoshita: I see. So you have ever found the successful cases

with the operation?

Morrison: Yes. Yeah.

Hinoshita: OK. Next.

Peters: But the number of surge groups here is going up in
Germany as well. But the patients have already done surgery
and several ones on the waiting list will do that next month.
I think because also developing osteoarthritis in hips, knees,

also in shoulders.

Hinoshita: OK. In your country, there are some patients
waiting for the surgeries? Hip joints, shoulder and so on. OK.
All right.

Morrison: As children many had operations which didn't
work so they are afraid of operations. So it’s a difficult situa-

tion we have.

Hinoshita: It seems this program may be controversial. OK,

doctor.

McCredie: Just to admit that we have one of a bilateral upper
limb defects who has had seven hip replacements and one

shoulder replacement and all failed.

SF12 physical and mental health
scores against compensation points

& dggregam pruce woe * e e e

The Thalidomide Trust

Discussion

+ Many Thalidomide survivors with mild to moderate levels
of impairment are now reporting a rapid loss of function

* Most are self-managing their pain and loss of function
through lifestyle chan?es. non-prascription pain
medication and complementary therapies

» Despite having lifelong impairments some Thalidomide
survivors feel ‘newly disabled’ and this has important
implication for their mental well being

+ The majority of survey respondents had experienced one
or mere prablems with quality or access to health
services, especially lack of knowledge/understanding of
Thalidomide damage amongst health professionals

+ Further ar]alr'sis will use multiple regression to explore the
relationship between key variables i
Firefly
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Hinoshita: Right, Dr. Kayamori.

Kayamori: I against about operation for shoulder. Just in the
morning I showed the slide that means the skeletal muscula-
tures were really hypoplastic. They tried to make the muscles
stronger but in vain. So I dont think surgical treatment
for shoulder joint replacement is indicated. It must be not

successful. That’s my opinion. Thank you.

Morrison: This is why I brought the information from Mr.
Lambert on shoulder surgery and went through how they
can help and why. I have two pages he actually wrote for me
and which I can share with you. He is an expert in operating
with congenital deformity. They see the complex cases at the
RNOH which is the national center and they are specialist

surgeons.

Kayamori: As long as I did a lot of patients examined with
nerve conduction study, but I couldn’t find evidence showing

polyneuropathy except for compression neuropathy.

Morrison: Did you look at the small nerve fibers and the

autonomic nervous system?

Kayamori: No, no, I didn’t do that too.

Morrison: Yes.

Kayamori: Sympathetic nerve, I didn’t do that. But sensory

motor nerve, only I did. Thank you.

Hinoshita: It seems that Dr. Lambert has been good at the
shoulder joint surgery. So if you have any patient suffering
from shoulder joint pain or motion problems, how about
introducing him or her to Dr. Lambert in UK? Anyway let’s
wait for more scientific results. Is there any other comment
or opinion from German doctors about this problem? OK?
Let’s get back to this program later at the joint discussion or

meeting.
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Pain control in people with thalidomide embryopathy

Dr. Rudolf Beyer

Klinik fiir Andsthesiologie und Operative Intensivmedizin Schén Klinik Hamburg

Pain is a complex output of the sensory organ and I am
convinced that we need to achieve a basic knowledge in
order to develop a good strategy for the treatment of pain.
Therefore, I will say some words on the subject of pain mech-

anisms before I focus on various options of treating pain.

Pain Control in People with
Thalidomide Embryopathy

Contents

1. Mechanism of Musculoskeletal Pain

2. Characteristics of Thalidomide Damage

-

3. Pain Control

1. A pain stimulus is caused by a mechanical, thermal, or
chemical agent in the periphery and is transferred to the
spinal cord via the peripheral nerves.

2. Within the spinal cord the signal is transmitted via the
tractus spinothalamicus. At this time enhancing and
inhibiting influences can affect the signal and modulate
the signal significantly.

3.  Within the brain, a more complex process takes place
that ultimately leads to the tangible sensation of pain.

4. Furthermore, what we consider to be pain could be

divided in different components:
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o The sensory alert notification, namely the Location and the
dimension of the damage

« The direct motoric answer to get out of the danger zone

« The vegetative answer to prepare the body for fight or flight

o The affective personel emotional component

« And the Analyzing of the incident by comparing with past
experience

Especially the affective component has a major influence of

how we feel the pain and therefore how we express our pain

to other people.

Nociception and Pain

Supraspinal processing and

assessment

Spinal cord processing

Peripheral pain stimulus

Over the last twenty years more mechanisms of pain
chronification have been discovered. The researchers deter-
mined to major steps.

In the first step a long acting pain stimulus leads to
sensitization and in case of ongoing pain, a remodeling of the
nerve system leads to chronification as the second step.

For a better understanding I would like to explain
how this is working. Even today you will find Doctors, who
believe that pain processing is a matter of wiring and nerves

work like electrified cables.
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Sensitization and Chronification

Sustained Pain Stimuli

F Pronouncec

A sustained Pain stimulus leads to a local inflammatory
process which presents as pronounced tenderness and pain
at motion.

After a while, structural changes of the nerve system
leads to the development of new functional pathways for
pain. This is basically done by changing of the properties of

ion channels and by “waking up” hibernating synapsis.

Sensitization and Chronification

1. Structural change

By altered gene encoding within the neuron, the cell

properties change permanently. That means, the neuron

reacts easier and stronger to stimuli even if they are sub
threshold.

Sensitization and Chronification

2. Altered gene encoding

7 Permanent alteration of the nearon

The endpoint of chronification consists of structural remod-
eling of the peripheral and central nerve system that leads
to new pathways for nociceptive information and long term

pain

Sensitization and Chronification

The endpoint of chronification consists of

structural remodeling of the peripheral and

central nerve system that leads to new

pathways for nociceptive information and

long term pain

To understand what patients refers as pain, we should
distinguish between chronological and biological aspects of
pain.

Acute Pain is part of the live saving warning system that
keeps us away from dangerous hazards.

Opposite to this, chronic pain has lost its warning func-
tion and affects mobility, psychological and social aspects of

our life.
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Types of Pain

Acute Pain
— is an important warning that protect us from hazards

— duration is related to tissue healing

Chronic Pain
— has lost the function of protecting
— last longer than 6 month

— affects bi cal,

Every one of us has most likely experienced nociceptive
pain, so this needs no further explanation. In case of neuro-
pathic pain the damage is in the nerve system itself and a
treatment approach with common painkillers usually fails. For

example phantom pain do not respond to opioids and nsaids.

Types of Pain
ptive Pain

Tissue damage affects free nerve ending

— Bone

- Muscles

— Fasciae
MNeuropat in

age of nerve tissue (mechanic, t
~ peripheral
- spinal

- central

One could say, the fare most pain has its origin in the
locomotor system and there was a lot of anatomical research
on this in the last decades. They found pain processing recep-

tors nearly everywhere.

Musculoskeletal Pain
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It has shown that there is a widespread appearance of
so called polymodal receptors in the connective tissue that

encloses the muscles, the fasciae.

Musculoskeletal Pain

Widespread appearance of
ending ecially in the region o

insertion

Most nociceptors are polymodal, they

simultaneously respond to diffe timuli

ie to mechanically, thermic

In the muscles itself there are a large number of free
nerve endings which respond to products of the muscle

metabolism like adenosin tri phosphat and a low tissue pH.

Musculoskeletal Pain
Mus

Excitation of receptive nerve endings in the

Muscleazceletal Pain

And also in the bone marone free nerve endings and
Substance P where found.

At the end of the day, all these anatomic evidence shows
us that the locomotor System is the perfect sensory organ for

Sensation of Pain.
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Musculoskeletal Pain

Bone:

Mociception due to periosteal and
intraosseous sensible innervation:

— Intraosseous nerves are most likely
involved in back pain
Museleaseeletal Pain
- Occurrence of substance P in the
i OsS5eQus n i5 a clear hint for
eptive signal p ssing in the bone

Beside the biological aspect, we also have to consider
psychological and social aspects of pain. A chronic pain will
influence your mood in a bad way and to turn it round, a
manifest depression and fear will affect your personnel
assessment of pain strongly.

Nearly every chronic pain has an impact of your func-
tional skills and therefore of the mobility in general. Losing
mobility will determine an autonomic life and social well-
being in massive way.

So, to estimate one’s chronic pain, we have to keep all

these aspects in our minds.

Biological Psychological Social..

N

Psychological

Biological

Today in Germany we have around 2,400 thalidomide
survivors. They are now in their mid-50s and thus in an age
in which health problems in general become more frequent.
All thalidomiders had to compensate their disabilities.
Unfortunately, the last years have shown, that this compen-
sation is deteriorating and the number of consequential
increases. The bandwidth of physical and psychological
limitations is enormous. In addition to visible damages all
other organ systems can be affected. The livelong overuse of
the body has led to considerable burdens of the locomotor

system and several studies have shown that the amount of

chronic pain and the proportion of psychological impact
differs significantly from the general population in a negative
sense.

Unfortunately there are no readymade solutions and no
magic potion for the divine sedation from pain.

So from my point of view, treating pain needs to be indi-
vidual, multimodal and multiprofessional. Because pain is a

complex challenge, we need a complex strategy.

Thalidomide Damage = Live Long Burden

It is about a strategy for solving individually different
pain problems.

As a base we have three pillars that should come with
each with different weightings are used.

To discuss all three pillars extensively beyond the scope
of my talk with security and all take you the opportunity for
coffee breaks and for collegial exchange.

First of all we should looking for a physiotherapist and
work closely with him. Regular inter-professional dialogue
on the individual patient has this in my view is of central
importance.

Physiotherapy should be geared more to the possibili-
ties of the patient and includes both training and relaxation

techniques.
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In the medication I will go into more detail.

In addition to medication and physiotherapy and
psychotherapeutic therapies should always be attempted,
because pain always affect the mood and mental well-being,
and vice versa, the mood plays a significant role in the assess-
ment of their own pain.

In addition, people have unfortunately often experi-
enced considerable trauma by doctors and around, sometimes
even by their own parents’ house with thalidomide damage
already in their childhood. The prevalence of depression and

anxiety are significantly increased in this patient population.

Pain Control

[ Individuasl B |

Analgetic
Drugs therapy

| 501 |5

Do not expect too Absoloutly This schould always
much, without the impaortant be offered
ather options

Psycho-
therapy

The medicinal pain therapy can be based on the WHO
pain ladder, but this should be extended with coanalgetics,
adjuvants and invasive procedures.

For each group I want to say only this:

The non-opioids include a variety of substances which
are either ineffective, such as paracetamol, or which may
cause various complications of long-term use.

The classical NSAIDs and the newer coxibs should be
applied in particular with regard to stomach bleeding and
kidney damage only under strict medical supervision. The
most effective analgesics in musculoskeletal pain.

Dipyrone is effective and has comparatively low organ
toxicity. However, independent of dose, there is a possibility
of a bone marrow depression with agranulocytosis. For this
reason, dipyrone is controversial in many countries and not
admitted. In Germany, it is often used and this clinically rele-
vant agranulocytosis seems to be rare.

Opioids are the strongest painkillers currently known
to us and are probably due to its similarity to endogenous
substances (endorphins) the least organ toxicant. However,
they appear to be for patients with obstructive sleep apnea
and coronary heart diseases a certain risk in terms of

nocturnal hypoxia.
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Although the proven potency, opioids are not always

superior to musculoskeletal pain compared to NSAIDs.

Analgetic Drugs

Step 2 strong opioids
g + Stap

Step 1 weak opioids
s + Step 1

ne opicids P

+ Coanalgetics
+ Adjuvantien

+ Joint Injec

In order to implement a mechanism-based pain manage-
ment, it makes sense to extend the classical stage scheme.

In particular, the importance of physical therapy, strength
training, balance training is in my opinion too little stressed.

A pain therapeutic concept should be considered in
addition to the use of analgesics and physiotherapy also

psycho-social factors.

Analgetic Drugs

strong oploids
Step 1
no oplolds
-NSAID
- COXIBS

= Meaimizola
- Paracatamal

+ Coanalgetics: Antidep
+ Adjuvantion: An

+ Joint Injections with Local Anesthetic and Steroids

Coanalgetics

- Specific analgesic effect
- Lower dosage of the ,c al” analgesic drugs

— Influence of the affective pain component
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I would now like to respond to the so-called coanalgetics
because they have a major role in drug pain management

Some antidepressants have since decades a firm place
in the pain medicine, they have partly self-analgesic prop-
erties, and some of them can also affect pain modulation,
the so-called descending control positive. Antidepressants
certainly change the affective component of pain.

The antiepileptic drugs gabapentin and pregabalin are
especially effective in neuropathic pain and also have a strong
anxiolytic effect.

Particularly in the dose-finding with gradual uptitration
strong sedation and dizziness can lead to discontinuation
of therapy. Seeking development and pronounced settling
phenomena may also occur.

In my view, muscle relaxants have a prominent role, for
painful muscle spasms are common in patients with dysme-
lias of the upper extremities. Since the lack of arm’s length is
compensated by movements of the shoulder girdle, shoulder
and adjacent regions are considerably overloaded.

Benzodiazepines should where possible not be used
because they have a significant potential for addiction and
there is the suspicion that the inhibition of pain is worsened
by a total of benzodiazepines.

Flupirtine is centrally effective and it has a peculiar
analgesic and a muscle relaxing effect. In Europe, cases have
occurred sporadically from serious liver damage and liver
failure. Therefore, close monitoring of liver function tests
during therapy is required.

Dronabinol, a canabinoid is authorized in Germany and
America for some indications, such as painful muscle tension
in multiple sclerosis. There are some thalidomide patients who
clearly benefit under an illegal self-medication of cannabis. I
believe that the off-label prescription of medicines available
on the market to be justified and reasonable. Of course, it
should not all patients would be made to addicts, but an
objective substance comparison would turn out between the
muscle relaxants in favor of cannabinoids, for there are both
benzodiazepines, as well as for flupirtine (and tolperisone)
clear warnings on the potential for addiction.

When prescribing documented agreements with the
patients and controls by the prescribing physician are writing
urgently needed.

To increase compliance when taking the patient to the
sense and the regulation needs to be explained in detail in

each case.

Coanalgetics

Amitryptiline

Duloxetine ~ Antidepressants

Mirtazapine |

Gabapentin i
Pregabalin ]

Anticonvulsants

Tolperisone |
Flupirtine
Tizanidine
Dronabinol

- Spasmolytics [ Muscle relaxants

“You need to stop flying and start jogging®

 Exercise programs — posture retraining, muscle strength-
ening, fitness training, hydrotherapy and stretching

o Manual therapies - stretching, joint mobilization and
manipulation, massage

o Fascial manipulation

Thalidomide Clinic Hamburg (Contergansprechstunde
Hamburg)

In our hospital, we provide a wide range of outstanding

specialist treatments.

Physiotherapy

o

“You need to stop flying and start jogging”

After a year of planning, we developed a concept which
aims at providing acute medical services. It consists of three
coordinated services and shall be the first step for a regional
healthcare network.

The basic consideration is the interdisciplinary treat-
ment at one location.

During the first consultation in our outpatient clinic, all
patients see a pain consultant and an orthopaedic surgeon.

Beside pain- and orthopaedic assessment, all patients will be
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examined for general risk factors — like diabetes or cardio-
vascular diseases.

In case of more complex health problems, there is the
opportunity to admit these patients to the hospital for several
days.

At the end all patients receive a comprehensive medical
evaluation and a detailed advice for further medical treatment.

For the implementation we have a consultation room
refurnished and rebuilt, a patient room with a special sani-
tary area. This enables people with short arms to use it largely

independently.

Multidisciplinary Assessment

Outpatient Clinic Inpatient Assessment

® Phytlathirsgy

P Bultimadal pain thaeapy

Q&A

Hinoshita: Thank you, Dr. Beyer. Maybe we have some ques-
tions, OK? Any question or comment or opinion? I have two
or three questions. First, you explained about the merit of the
co-analgesics. Is it really effective for the thalidomiders? The
thalidomiders can gladly accept taking many kinds of drugs?
Because they dislike taking drugs in general.

Beyer: Yes. I have made the same experience, and I person-
ally do not have the opinion that just prescribing a drug is an
appropriate solution; I don’t believe that this will work out.
From my point of view, the biggest pillar of the three pillars
is physiotherapy. And I know that drugs only have a limited
effect especially with their side effects. I mean that thalido-
miders maybe don’t go often to the doctor, we don’t really
know how is their kidney function or if they are suffered
from diabetes. When I prescribe non-steroidal-anti-inflam-
matory-drugs, I'm afraid of kidney failure. So again, I say
I think the biggest part of the therapy should be based on
physiotherapy and also psychotherapy. But sometimes we
need to prescribe something, and it’s a matter of starting on

the lowest level and to control it very good.
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Hinoshita: I see. One more question. I have ever heard it
from some specialists on the thalidomide embryopathy in
different countries. The massage, the limb massage would
be very effective to suppress uncontrollable pain in thalido-

miders. How do you think of it?

Beyer: I think that in every patient this is needed to find
out which kind of therapy works best. And we can have
some patients who are very well in warm water, and some
of them are very well in cold water. We have to find out to
try it weekly. And I think massage is a really good thing but
you need also try to have muscle exercise especially for the
rotator cuff. Quite few of them are suffered from, how to say,
a de-central shoulder position, and they could benefit from

muscle strength and special exercise. Thank you very much.
Hinoshita: Danke schon.

Beyer: So I think it’s a matter of not only lay down for

massage also do excise.
Hinoshita: Thank you. OK. Liz, please.

Newbronner: I just wondered with you explained the physio
is really important. Have you found that physios you work
with local physios? Have the skills to work with thalidomide
survivors or they needed additional training or under-

standing of the thalidomide embryopathy?

Beyer: Many of the thalidomiders came from far away to our
clinic, and they have their special experience with their own
physiotherapist at home. But some of them reported that phys-
iotherapists now at the point they don’t know what to do, I
think there is a need to have a conference or symposium on
this subject especially for orthopedic surgeons and physiother-
apists to find out what kind of treatment should be apply to
or not. I mean there is this new concept of fasciae training or
fasciae therapy. I don't know if you've heard of it. But it’s based
on manipulation of the fasciae. I think it could be very effective

but if it is applied the wrong way, it could be very painful.
Hinoshita: OK, please.

Peters: We have special exercise teams in all clinic, compe-
tent teams depending on this physiotherapist and doctors
and even psychologists, and a special trainers for the thalid-
omiders. Because it’s really important for the thalidomiders.

And to have therapists, which even more the same as they
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know we need more. Most things with thalidomiders know
more about his disease or his MTE and doctors and thera-
pists. That’s a problem. That problem is solved by competent

teams.

Hinoshita: Thank you, Dr. Peters. Do you have any other
question? Dr. Schulte-Hillen.

Schulte-Hillen: Thank you very much. Does a traditional

Chinese medicine play a role like acupuncture? Not yet?

Beyer: I have not found all yet. But if a patient came to me and
asked me and say “I have a good experience of this” I have
no problem to prescribe it. And to get a feedback how does it
work, 'm not sure, I think there are no limitations in manual
therapy, Chinese medicine, and acupuncture. You have to try
it. And I'm sorry this is maybe not good message these is no

ready-made solution. You have to find out individually.

Schulte-Hillen: It is a good message whatever helps going to

be applied. That’s a good message.

Beyer: Yeah. I think that’s the way.

Hinoshita: Any comment? Dr. Peters.
Peters: I think we have got very good experience with acupunc-

ture at our clinic. A part of our pain control and therapy.

Hinoshita: Basically acupuncture with herbal medicines,
it's very popular in Japan. How do you think of this, Dr.
Kayamori? Have you ever experienced it? Acupuncture for

pain control.

Kayamori: The important thing is, how do I say, relationship
between person and patient. Acupuncture is only intermediate,
so it’s up to the patient if relationship between the doctor and
the acupuncturist is good and the patient. So I think a little bit

effective. But there is no scientific knowledge of acupuncture.

Hinoshita: Thank you. Dr. Ghassemi, OK?

Ghassemi: I just want to give a short comment because in
every year, a part of diseases or organ problems, of course, I
mean physiotherapists in general are very well working with,
but it’s always important to send him to the special person.
That is more convenient with that special organ to work with.
And especially when it comes to thalidomiders, I mean we

have today seen that both their posture and direction they have

so many problems, so many other malformations that maybe
we don’t know. So it’s even more important, not to send him
to just every physiotherapy. Because we have all the effects of
them, you have it, also I know you have it in Sweden. Its ortho-
pedic parts that they do some manipulation of the neck which
could be actually disastrous result in not only thalidomiders

but even in others. So that was just a comment.

Hinoshita: Do you have any comment against Dr. Ghassemi,

Dr. Beyer? Final comment, please.

Beyer: There is no scientific research about the result of
the spine surgery because you can’t double blind it. At my
clinic, I have a famous orthopedic surgeon who is doing
spine surgery. And he says 90 percent is to make the right
indication. And another one says every spine surgery has the

indication apart from the first.

Hinoshita: Thank you very much anyway. Thank you. Sorry,
the schedule is just behind the timetable, but I don’t want
to shorten the afternoon teatime. Then what do you say to
starting the next session from 4:35? The next part would start

at 4:35 PM. Then please relax yourself and take a rest.

(Intermission)
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Primary and consequential disorders in people with
thalidomide embryopathy: Results from the thalidomide
study of North Rhine-Westphalia (Germany)

Hinoshita: OK, then lets start again. The next speaker
is Professor Dr. Klaus M. Peters. His presentation title is
‘Primary and consequential disorders in people with thalid-
omide embryopathy. Results from the thalidomide study of
North Rhine-Westphalia in Germany’. Then I will introduce
him to you with his individual or personal history. He grad-
uated from University of Cologne and Basel in 1986. He
studied his surgical work at University of Cologne. After he
worked at two orthopedic clinics, he became senior consul-
tant of orthopedic and osteologic department of Rhein-Sieg
Clinic, Niimbrecht, since 1995. He specializes not only in
orthopedics but also rheumatology and osteology. He has
been a super numeral professor RWTH Aachen since 1999.

Then Professor Peters, please.

Prof. Dr. Klaus M. Peters
Dr. Becker Rhein-Sieg-Klinik, Niimbrecht

Peters: Yes. First of all, Dr. Hinoshita, thanks a lot to you to
invite me to Tokyo and to give a possibility to present my
results. We performed the study in the north of Westphalia,
the biggest county in Germany with most inhabitants, and
about 837 thalidomiders are still living in North Westphalia.
And the study targeted all people living in North Rhine-
Westphalia, and we got 202 people with thalidomide
embryopathy that means 24 percent of all living patients.
What we did with the paper in this people is that we had
thalidomide-specific questionnaire with 34 items. We
performed the pain-detecting questionnaire, we performed
MPSS reminds model of pain chronification people forms
36 questionnaire, we did skit interview with all the thalid-

omiders. And we did systematic physical examination in
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Thalidomide Embryopat
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Primary and consequential disorders in people with
Thalidomide embryopathy.
Results form the Thalidomide study of North Rhine-
Waestphalia (Germany)
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The study targeted all Thalidomide-affected people in
North Rhine-Westphalia:

n=837

202 people with Thalidomide embryopathy (24%),

born or living in North Rhine-Westphalia, were recruited
(female:male= 115:87).
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Thalidomide-specific questionnaire with 34 items
Pain DETECT-questionnaire

MPSS (Mainz Model of Pain Chronification)

SF 36 guestionnaire

SCID-interview

systematic physical examination

X-ray, ultrasound (in selected cases)

= Individual treatment recommeandations
for physical and mental disorders for every
participant

Methods
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Pattern of skeletal damages (n=202)

Twofold damage

{dysmelia of upper axtremities) 89 6%

Fourfold damage

{dysmelia of upper & lower exiremities) 9,9%

Concomitting damages:

Hip dysplasia 57,9%

Hip luxation Ta4%
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all of the 202 patients. And we did further X-ray and ultra-
sound diagnostic in selected cases. After our examinations
every patient got individual treatment recommendation for
physical and mental disorders. What’s the pattern on our
skeletal damages twofold damages is about in 90 percent
of our thalidomiders. And the fourfold damage is about 10
percent. That’s a bit less than its collective off of mark-word in
70s. Concomitant damages were hip dysplasia this in about

58 percent and additional hip luxation is about 7.4 percent.

What about spine? Scoliosis and development disorders is
about nearly 70 percent of all thalidomiders. Spondylolysis
and spondylolisthesis 8.4 percent. Dysplasia of sacral bone of
sacralbones 5 percent, Dysplasia of jawbone in 21.8 percent.
And microsomia that means dwarfism about 10 percent of
our people. What about damages of sensory organs? Damages
in the eyes about 28 percent, according to deafness, deafness
in 16 percent and hearing impairment in about 18 percent.

So called flat nose in about one-quarter of our patients.

ey
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Pattern of skeletal damages (n=202) Damages of sensory ergans (n=202)
Spine: ayes 28,2%
Scolosis and development disorders 68,8%
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; hearing impairment 17.8%
Migrosomia (dwarfism) 9.9% g
flat nose 25.2%
cleft palate 0.5%
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intestinal malformation 7.4% mﬂgamhes gg.;&
. nec \
aplasia of QS“ bladder 6.4% back gm (thoracic spine) 31,7%
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Consequential damages:

limitation of movement
Spine

cervical spine

thoracic and lumbar spine
Upper extremity
shoulder

elbow

hand

Lower extremity

hip

knee

ankle joint

foot
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Consequential damages:

painful hypernonic muscle sections

paracervical muscles 65,8%
Irapezius muscle 76,7%
parathoracic muscles 30.6%
paralumbar muscles 35,6%

degenerative changes
cervical spine 23,3%
lumbar spine 21,3%

hip 16.8%
knaa 14,4%
shoulder T 4%
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Cleft palate in 0.5 percent. What about the internal organs?
10 percent of them have heart defects, 7.4 percent intestinal
malformation. Aplasia of gallbladder was in 6.4 percent.
Renal malformation is about 20 percent, inguinal hernia
is about 12 percent. What about malformation of genital
organs, the females 15 patients namely in 7 percent, and
males 87 patients namely in 32.5 percent. Now to the conse-
quential secondary damages we discuss already a lot of them

doing day to day, we have increased tooth ware. The mouth

.4

Chronic pain

MPSS Stage Il + Il (Gerbershagen) 62,45%
PainDETECT-Questionnaire
necicaptive pain 50%
neuropathic pain 50%

and teeth problems in about one-third of all patients. What
about pain? We told you already about a lot of pain. And the
most dominating pain is neck pain. It's about 80 percent.
And the back pain about 78 percent. If you see the upper
extremities, the pain of the shoulder joints dominating with
64.5 percent, followed up by the pains of the wrist. In the low
extremities it’s not the pain of the hip but it is pain of the knee
dominant. It’s the most common pain in about 54 percent.

What about consequential damages due to the limitation of

Prevalences of mental diso
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the movement. In the spine, you have the limitation of the
movement cervical spine is about 36.6 percent, lumbar spine
is 22 percent. What about the upper extremities? Here is a
hands dominating limitation of the movement of the lists
in about 70 percent. That’s due to the primary damages.
And then followed by the shoulder about 62 percent. What
about lower extremities, here is a hip joint are dominating
with 26 percent followed by the knee. Knee is painful but the

movement are not so limited. Only limitations in nearly 9

percent of the participants. What about the muscles? Painful
hypotonic muscle sections as we heard already several times,
paracervical muscles about 66 percent, trapezius muscles
about 77 percent, parathoracic muscles about 40 percent, and
paralumbar muscles about 36 percent. What about degenera-
tive changes? You see degenerative changes. You see we have
degenerative changes in the cervical spine about 23 percent
followed by lumbar spine about 21 percent. Degenerative

changes of the hip, osteoporosis of the hip in about 70

Prevalences of mental msnrg_ ] 4 ‘

Disorder or disorder group
(G010 code)

- O GG 51(264%) | 30(27.5%) | 21 (25.0%)
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Summary physical disorders

Mare than 50 years after the withdrawal of Contergan
painful consequential damages dominate the condition of
Thalidomide survivors:

Thalidomide survivors:
62,4% pain chronicity of MPSS stages II + 1II
50% possible or probable neuropathic pain

Pain localisations:
neck > back
shoulder > knee > hip
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is not prepared for these problems !

exgonsultation of doctors L
hospital care L

but treatment of consequential damages is not successful!

. By Flgroo0 Thownz

Summary of mental disorders
47,2% of Thalidomide survivors with one mental disorder physical quality of life &
(four-weak interval) versus 27,7% in German general population mental health i
' care needs Ly
Depressive disorders (22,8%) > somatoform (pain) disturbances
(14,0%)
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Medical care system in North Rhine-Westphalia/Germany Reasons

inadequate knowledge about the Thalidomide embryopathy and
its consequences among general practitionars and medical
specialists

complex patterns of damage in Thalidomide survivors

Jorphan disease” (837 Thalidomide survivors in NRW)

- only a few individual patients per practice

lack of training opportunities for general practitioners and medical
specialisls regarding initial and subsequent damages

excessive distance from drug pain therapy among Thalidomide-
affected people resulling in insufficient treatment
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percent, that's much rarer as in Sweden. And as the knee in
about 15 percent but only extra examination those patients
were painful joints. It’s different to you. You did the CT scans
all of your participants. That may say the differences. What
about chronic pain? What we did find about chronic pain,
63 percent of all our thalidomide patients have chronic pain
as stage 2 and 3 of Gerbershagen. There is chronic pain, and
used the pain detection questionnaire only have still nocicep-
tive pain. And the other patients, the other 50 percent have
already neuropathic pain. That’ a lot.

Now to mental disorders. Due to ICD code, you see,
substance related disorders are really common and all that
four-week prevalence so called point prevalence. In the point
prevalence you see substance related disorders are in about
15.5 percent of all of men. The women are less in only 2.8
percent. Effective disorders are very common in all groups.
In men 22.6 percent and the same percentage in women.
That’s a four-week prevalence. If you see in the lifetime prev-
alence, substance-related disorders, for example, especially
alcohol related disorders are common in men 75 percent, in
women only in 2.5 percent. The men are much more affected
by alcohol related disorders in Germany than women. And
medicine and drug-related disorders also men are more
common than in female. 8.3 percent versus 1.8 percent.
Another group of mental disorders as effective disorders is
especially the depression. You see the lifetime prevalence of
all people both genders about nearly 40 percent of all thalid-
omide survivors in the study had effective disorders. And
nearly equal in n men and women. You see in women 38.5
percent versus 40.5 percent in men especially depressions.
What about neurotic stress and some other stress disorders?
Also a huge amount in the four-week prevalence, you see
about 27 percent of all, and the women a bit more than the
men. Thats the four-week prevalence. And if you see the

lifetime prevalence, it’s even higher, it is normal must be. So,

30.6 percent of the whole collective. And the women a bit
more than the men 33.9 percent against 28.2 percent. And
here you see especially phobic dis order as the problem. And
some matters of the disorder ab out 14 percent of lifetime
prevalence. Eating disorders are very rare and only in female.
Men have no eating disorders. And if you see personal
disorders, in 7.8 percent and bit more in men in the lifetime
prevalence than in the women. And if you look at the pres-
ence of the mental disorders, admit the one mental disorder
in about 47 percent in the four-week prevalence, and that’s
nearly equal if you compare women with men if you have one
diagnosis. If you have two diagnoses in another 13 percent in
three of more mental diagnoses in about 8.3 percent of the
participants. And if you see here in the lifetime prevalence,
you have already nearly 60 percent of all thalidomiders have
at least one mental disorders, that’s a lot. You see the men are
a bit worse than the women. And if you see one diagnosis,
two diagnoses, three and more diagnoses you see 26 percent
one diagnosis even 18 percent have two diagnoses, and
another 14.5 patients have even three or more mental disor-
ders. That’s a lot, much more than in the German commu-
nity. Now we come to the summary of the physical disorders.
More than 50 years after the history of Contergan (thalid-
omide) painful secondary damages dominate condition of
thalidomide survivors. To the pain chronicity 62 percent of
the patients have chronic pain of the MPSS stages 2 and 3.
And in half of them pain is already neuropathic pain. And if
you look for the pain localization you can say neck is more
than back. And if you see the joints, shoulder is more than
knee and then hip. Some other mental disorders, 47 percent
of thalidomide survivors have one mental disorders in the
four week prevalence that means point problems versus
27.7 percent in the German general population. You see the
point prevalence is much higher in the thalidomide survi-

vors in the general German population. And the depressive

- .. i

Strategy of centres of excellence:

1-2 in NRW
several functions, e. g.

build up peer-lo-peer programs

make treatment paths of existing treatments visible for patients
and doctors

serve as centre for the screening of vulnerable groups.

. Bt g0 TNz
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The EX-Centre in Stockhalm is a good example of the
successful establishment of a superregional centre of
excellence for patients with dysmelia,

EX-Centre will be a model for a German institution for
Thalidomide-affected people.
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disorders dominate before against some other form pain
disturbance as you see 22.8 percent versus 14 percent. What
is the other result physical quality of life also thalidomide
survivors becomes worse. The mental health becomes worse,
and their care needs increase. Our problems in Germany,
t hat's medical care system is not prepared up to now for
these problems. Although we have increased consultation of
doctors and increased hospital care of the thalidomiders. But
the treatment of the secondary consequential damages is not
successful up to now. What are the reasons of set situation?
We have nowadays inadequate knowledge about thalidomide
embryopathy, and its consequences among the general physi-
cians and medical specialists in Germany. Why? We have a
complex patterns of damage in thalidomide survivors. They
are not unique, theyre very different. And TE isn’t an open
disease. You see only 837 thalidomide survivors in North
Rhine-Westphalia about 2,500 in all Germany. And as a
specialist or a general practitioner, you have only a few indi-
vidual patients every practice. That’s a problem. And we have
lack of training opportunities for the general practitioners
and medical specialists regarding initial and subsequent
damages. And on the other hand, even excessive distance
from drug pain therapy among thalidomide-affected people
resulted in insufficient treatment especially in pain. What is
the strategy and results of our study regarding North Rhine-
Westphalia? We want to establish centers of excellence and
also in Westphalia we want to establish one or two of these
centers, these centers should have several functions. We
want to grade up peer to peer programs. We want to make
treatment path of existing treatments visible for patients and
doctors. And we want to serve as a center for screening of
one of groups within the thalidomiders. The EX Center of
Stockholm as you visited in September is a good example for
the successful establishment of super regular center for excel-
lence for patience of Westphalia. And the excellent model of
our German institutions for thalidomide affected people.
And that’s our clinic and I think it’s a lot to do in the future
for the thalidomide survivors, and we have to do it. Thanks

alot.

Q&A

Hinoshita: Thank you very much, Dr. Peters. Do you have

any question? Dr. McCredie.
McCredie: You have an alarming number of mental diseases.

Peters: Yes.

McCredie: Is that largely reaction to the situations theyre

finding themselves in or something else?

Peters: I think it’s a lot of them were not detected up to now. I
think its percentage is much higher than they knew. Because
all these patients were examined by the skit interview, and
also systematic very intense interview about three hours last
to put these diagnoses together. And it's a moment a lot of
people didn’'t have these examination, therefore the numbers
we know are much lower. But in reality, they are higher. And

we have to do, we have to come to these patients.

McCredie: I think in Australia we are getting it at sideways
because I've been told by those who lumbar thalidomide asso-
ciation of the other. Almost all the thalidomiders are in anti-

depressants. That’s a sort of sideways look as the same thing.

Peters: Yes.

Hinoshita: OK. Is there any other question? Dr.
Schulte-Hillen.

Schulte-Hillen: Thank you very much for this presentation.
I want to make a remark on tooth and teeth wear. I think
the name [inaudible] 2008. They had a similar approach and
they wanted to find out whether the teeth, the very bad teeth
of the thalidomiders came from abuses as beer can opener,
something like that. And they found out not to be the case
but they found out that 42 percent of the thalidomiders had
gastric regurgitation. And they thought that could be the
explanation, so maybe somebody in your clinic has very bad
teeth. It could be a good idea to perform gastroscopy to find

out he has a reflux problem.

Hinoshita: What do you say to this, Ms. Newbronner?

Newbronner: Just a brief comments to follow on from that.
Our UK survey found that dental problems were common
amongst Thalidomide survivors, including those with no
limb damage which perhaps suggests that there are other
causes including poor dental hygiene for people with facial
disfigurements. So I think that was borne out by the Swedish

study, wasn't it?
Hinoshita: Anyway, the mouth or a dental problem has not

been focused so far. Then it’s a new theme to treat thalid-

omiders from now and near future. Anyway, Dr. Maruoka.
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Maruoka: My name is Maruoka. I belong to the same
hospital as Dr. Hinoshita. Please let me speak Japanese. OK?
For the regurgitation and bruxism are related, and because
of the regurgitation there are some acids. And the acids are

just cause of the decay of the teeth, and that’s quite plausible.

Hinoshita: He said regurgitation might influence the teeth,
maybe. We should start think of this further. OK. Any other

question? Yes, please Dr. Kayamori.

Kayamori: I would like to ask prosthesis inserted in the
shoulders. Could you comment on the insertion of artificial

joint? Your opinion?

Peters: Yes. Here, several cases this osteoarthrosis of the
shoulders will be put in inverse prosthesis. Then we have no

problems of this rotator cuffs.

Kayamori: I was asked to have a Japanese thalidomider want
to have a surgery in the shoulder. But I don’t think artificial
shoulder is not effective for pain, because shoulder girdle is
so weak, besides the exact site is not responsible. So that’s a

reason why I don't recommend the surgery for the patient.

Peters: We are different. It depends on the joint. If its a
complete joint. Lots of them have new complete joint and no
joint arthrosis, that’s easy. But if you have a complete shoulder
joint, and opportunity to do that joint but then you should do
inverse prosthesis not only most cases, it’s not sufficient to do
a plastic joint because of the muscles. Must have muscle to

do the Swedish solution. Otherwise you won't be successful.

Kayamori: Probably the problem is what calls a pain. That’s
a problem. Joint arthrosis is mainly a problem, that’s one I
think needs to have a surgical treatment. But pain is ques-

tionable one cause hypoplastic muscle, weak muscle.

Peters: Have you differentiated in advance before? You have
to see if it’s arthrosis pain or it is cause be the muscle. Then
you can do by injections for example to see it comes from the

muscles or comes from the joint.

Kayamori: But that one is normal person. So there are lots
of factors or contributing to the pain in the thalidomiders.
That’s, if we are familiar with whole thing, we comprehen-

sively understand what the problem is existent.
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Peters: To see comes from the joint, it’s you have to make
injection in the joint. And if the pain wait about 24 hours,

then you know main pain comes from the joint.

Hinoshita: OK, then Dr. Beyer, please.

Beyer: So that is what I think, too. I'm with you in this part.
In this region, you have really multi-reason having pain, from
the bones, from the joints, from the muscles, from the fascia.
And T think it’s really a good idea to distinguish between
these different tissues by injecting local anesthetic in the joint
because local anesthesia will work if it’s a problem link to the
joint from my point of view. And if you are sure that you are
in the joint by ultrasound controls or whatever. 'm quite sure
if the problem comes from the joint, you can solve it for 24
hour or maybe 10 hour. But you can't distinguish very good

between muscles and joint itself.

Peters: Yes. Most of the problem is muscular problems. You
see you have about 80 percent, 60 percent of our patients had
shoulder problems. And you have done shoulder prosthesis
up to now about five or six. You see its minority, only few
cases. Most of them have muscular problems, and then you
have to clear this problem. But one of them is osteoarthritis

and therefore artificial joint can be benefit for this.

Kayamori: Chronic pain youre thinking of is due to
arthrosis. Patients complain of chronic pain. That means
we have been doing the treatment for a long time. But still
patients complain about pain. That is chronic pain, so we
use a lot of medication and physiotherapy. But we reserve an
operation. So if we are familiar with choice of chronic pain.

But so far we don’t know.

Peters: I think it’s depends on the history also pain. You can
have a chronic pain, but suddenly pain of the shoulder comes

worse and worse. Then you have to look.

Kayamori: Do you have to consider whole thing? Just we
are talking about only one place. That is a shoulder pain. But
patients complain about back pain, neck pain, lots of things.
But even though we do surgery for the shoulder, but still

patients complain about pain, other place. That is true.

Peters: But the solution is to replace their shoulder, you
can only have solution for shoulder pain, not for the back
pain. That'’s normal. But if you have severe problems with the

shoulder and can’t sleep any night because of the pain of the
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shoulder, then shoulder joint surgery can be a solution for

that pain.

Kayamori: So you came from North Rhine-Westphalia. That
is I think Aachen is a capital. So I visited once while, I visited
Aachen where I found head of Griinenthal is over there. They
are producing a good medicine named analgesia. That’s good

one. Griinenthal is just producing and selling drugs.

Peters: Right.

Kayamori: Yeah. So if you think pain is due to arthrosis,
if you prescribe good analgesia before doing surgery, how

about prescribe good medicine.

Peters: You see you do before surgery long distance of other
treatment before you said. It's the end of the story. This is the
end of the story.

Hinoshita: OK. There seems to be a great gap between both
of your opinions. Anyway, after this symposium please indi-
vidually discuss it. And then, is there anyone who can have
any other short comment about this program? Doctors from

England or Dr. Nakamura, or someone else?

Newbronner: I can give you the letter that a consultant gave
to me. I did the slide on. So you can have a little look at his

comments again on wide shoulders causes the problem.

Peters: Can you do that tonight?

Hinoshita: OK. Anyone else?

Newbronner: I was just interested, because your findings in
relation to prevalence of mental health is very similar to our
self-reported findings. And I wondered if you, that strate-
gies you are using to help thalidomide survivors who have
mental problems. Furthermore what approaches you're using

because I think that is difficult issue for us in England.

Peters: Different approaches, most of them have ambulance

psychotherapy in the ambulance setting.
Hinoshita: OK. Dr. Beyer, please.
Beyer: So I think it’s a good idea to admit every one of them

psychotherapists to find out whether he needs help or not. I

mean it’s a difficult thing, because there is a high barrier to

go to a brain doctor. Because everybody says “No, I'm not
crazy.” But I think you should convince your patient to do so.
Even if you find mild depression, maybe this could be helpful
for the patient. And in cases of major depression or other
mental disorders you need an expert to classify whether this
needs for example, to be treated in a hospital or in an ambu-
lance setting even if you have the feeling something is not OK

there, you can’t name it really good.

Hinoshita: OK. I have one question. In Germany, you have
so many thalidomiders. Therere the most over the world.
But you have found so many specialized hospitals. And you
are talking about the strategy of centers of excellence. Also
in England, Dr. Morrison and other staff are trying to make
the specialized hospitals for the thalidomiders. Wrightington
Hospital and Royal National Orthopaedic Hospital, for
example. And in Japan, we have seldom specialized hospi-
tals exclusively for thalidomiders. May I ask you how to deal
with thalidomiders to do some specialized operations? Or
to control pain or to support dental problems or so? I mean
for the patients far away from the specialized hospitals, it’s
difficult for them to go to the medical centers. So do you have

any good idea about this program?

Beyer: Yes. They can come as outpatient. Then he or she gets
examination and proposal what to do, and can do as ambu-
lance patient at home. Or if you have a severe problem, you
can come as inpatient to our clinic. If he or she has to have
surgical procedure, there is a specialist in clinic. I and our

team do surgical procedure.

Hinoshita: So you think one of the best ways is to establish
the specialized hospitals.

Beyer: Yes.

Hinoshita: Even if a few in each country? The same idea as in
the United Kingdom?

Morrison: We don’t have a single specialist centre because
one hospital would not be able to cover every issue. So we
refer to individual specialists which is what I tried to show
this means the individual has to travel. But as I said, some
hospitals have more specialists than others. So if a patient
has a problem I just try to find the best person around the
area they are willing to travel to. But quite often they like to
see a specialist who has seen others like themselves - they

don't like doctors who are not used to their damage and make
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comments when putting X-rays up and seeing the unusual
anatomy which is not unusual when the individuals go to the
local hospitals. Communication between beneficiaries as to
how they have been helped is important and hence Facebook.
But you often meet individuals who do not want help and I
think Christina said or Janet said this, a certain group who do
not want operations, and don’t want to have anything done.
And maybe you have to wait for them to be ready. And try to
work with them slowly so they will accept help.

Hinoshita: Thank you very much. How about in Switzerland,
Dr. Schulte-Hillen?

Schulte-Hille: Thank you very much. I come from Germany.
But I moved for job purposes for Switzerland. I know that
the German thalidomide trust aides pensions to exactly nine
patients in Switzerland. And I have so far tried to invent to

contact them. They are absolutely no way organized.

Hinoshita: So if somebody has any serious problem which
needs operations or so, they might visit some hospital in

Germany?

Schulte-Hillen: Sorry, I did not understand this.

Hinoshita: OK. If thalidomiders living in Switzerland should
go to Germany for some operations, specialized operations

or so?

Schulte-Hillen: This should be possible on any account, but
I don’t know very much that any Swiss patient would go to

Germany for any treatment. I'm sorry they are very special.

Peters: But I think there is international exchange also to get
patients from Beijing or Netherlands for example for doing
surgical procedures.

Schulte-Hillen: Of course I would advise them to go to and
see you, too, because I know there are very capable specialists

if I was asked but so far I have not been asked.

Hinoshita: OK. Will you understand the situation in each
country? Any other question or opinion, or comment?
Nothing? Thank you very much, Dr. Peters. Then, let’s have a
brief intermission until 5:25 PM. From 5:25, we will start the

joint discussion. Thank you.

(Intermission)
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Hinoshita: All of you are ready? Get your own receiver.
All right? Then let’s start the joint meeting or discussion
finally. Actually I have ever given the symposiasts several
main topics for the joint discussion. First, I will show them
the question. What are the key problems thalidomiders are
medically facing now? Today, we could listen to the basic and
detailed reports in the general survey in Germany, United
Kingdom, Japan, and Sweden. How can we overcome these
problems? Then, first of all, can we hear from Dr. Kayamori
or Dr. Shiga as for the situation in Japan? What are the most

serious problems the thalidomiders are now facing?

Shiga: I think the most important problem is pain. I met
about 20 TE subjects in a hospital, for medical check up.
Then I analyzed lifestyle-related diseases and so on. When I
talked with them, they always said “We have pain” So please

solve this problem.

Hinoshita: Do you agree to this opinion, Dr. Kayamori, now

in Japan?

Kayamori: Yes, we carried out a survey that is a study on
health status and living condition of Japanese thalidomiders
in 2012 in accordance with that survey that Japanese thalido-
miders complain about shoulder pain, 44 percent and lumbar
pain always 44 same in the short arm groups as well as hearing
loss group. So chronic pain is one of the most troublesome

problems in the Japanese thalidomiders.

Hinoshita: How about in Germany, Dr. Peters or Dr.

Ding-Greiner?

Peters: I think it’s the same in Germany as well. Most prob-

lems are the chronic pain.
Hinoshita: The same opinion, Dr. Ding-Greiner?

Ding-Greiner: I think of pain as an additional cause of loss
of motility and of functionality. We do not have enough
professional personal assistants in Germany and the nurses
give a different kind of care thalidomiders do not need in
this situation. They have the somatic problems of 80 year
old persons, but they are only 50 years old and they have a
young mind. I think there is something they even don’t want

to think of, that is to be forced by the circumstances to go

to a nursing home. Nursing homes cannot be adapted to an
individual situation of physical impairment. Therefore they
will lay on the bed, they will sit on the chair, and that’s all they
can do. There will be no normality. I don't think it’s the life
they deserve. This is a very, very big problem. Thalidomiders
are more open for technical innovations than elderly people
in Germany, because they see it is the only way of preserving

some autonomy.

Hinoshita: OK. Most of the thalidomiders have great anxiety
for the later life, right? Then, also the ADL, Activity of Daily
Living, is now poor, and we should improve the housing

condition or the living environment, right?

Ding-Greiner: That’s a financial problem.

Hinoshita: Yeah, financial problems.

Ding-Greiner: A very big financial problem. That’s what the

problem is. Because it’s high cost.

Hinoshita: But in UK, the government had decided to give

a great benefit, you know? How about the situation in UK?

Newbronner: In the UK, because the financial situation
for thalidomiders has improved substantially since 2000. In
particular from 2010 when people received the health grant.
And in the UK, the health grant is 75 percent of people’s
annual compensation grant. So it is big improvement in
people’s financial situations. And what we found in the UK
is that people make different choices when they have the
resources to make choices about how they want to live and
how they want to spend their money and preserve their
health. They make different choices. Some people choose to
adapt their homes or buy equipment, other people buy assis-
tants. And they pay for all kind of health care. And I think
giving people the freedom to make those choices is really
crucial alongside of the knowledgeable of special medical
treatment and health care. But in their daily lives people need
the financial resources to decide themselves what will make

their lives better.

Hinoshita: I see. How about in Sweden? Now pain and the
house living have been focused on. Pain is a great problem in

Sweden, too?
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Ghassemi: Yes, I believe so. In the beginning, when I started a
study, we didn't have so many responses as I showed you before.
Now I think because it was they were so independent, and they
didn’t even want to be part of any studies. But when we were in
Stockholm at the entry meeting, first thing I heard that “Can’t
you start these your study again?” They preferred the CT again
because I think now they are dealing with problems with pain.
I totally agree with you. Because not only pain its just concern
about being very dependent future. And it’s the [inaudible] case
just to accept for many of them. And it comes to the economy
and I know that is in Sweden, the stage has agreed with the
almost huge sum of money for the whole association. I think
it’s as the president was telling me I think it's something like 1.8
million euro which is, and as you say they are trying to divide
their money not exactly equal, because it depends on how many
points of impairment they have. And I think they are going to

use that money for the tentative house or cars.

Hinoshita: Financial aid and support.

Ghassemi: Yeah.

Hinoshita: Thalidomiders accept it, too.

Ghassemi: Yes. That is actually a part from the monthly

grant. The monthly one they have from AstraZeneca.

Hinoshita: How about in the Switzerland or the area around

you? And you yourself how do you feel about it?

Schulte-Hillen: Personally I think the most burning ques-
tion of the thalidomiders is the question of relieving pain
and the question of loss of autonomy. Because they have
led the life a lot of autonomy and a lot struggle until now.
And they see themselves impaired by age but we as doctors
should not forget there is another burning problem which is
not heard, that is, hypertension, there is no way to measure
correctly hypertension in these people. That is Dr. Ding-
Greiner pointed out earlier today. These people are in danger
for cardiovascular disease. And there must be every effort I
think should be taken to find a device that permits measuring

blood pressure correctly.

Hinoshita: From the standpoint of thalidomiders, pain is a

very important problem for you?

Schulte-Hillen: For me, personally not. Because I do not

have pain.
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Hinoshita: But other thalidomiders?

Schulte-Hillen: As far as I know them, yes.

Hinoshita: In the latter part of discussions, pain was
discussed very hotly. How would you solve the pain control,

Dr. Beyer?

Beyer: I would like to analyze but I can’t take everyone’s
pain. But you wouldn’t be able to take part of life, so I think
it's important to see pain therapy has always to focus on
mobility. In first instance, if you prescribe medication which
cause severe dizziness in a patient, you might danger him
for falling down or breaking bones whatever. So I think it all
need to be rational for the individual problem of this indi-
vidual patient. And individual patients have to agree with
it. Because if you prescribe pills he doesn’t want to have, he
never takes it. And you always have to find individual solu-
tion, otherwise it will not work out at all. And I'm sorry to say
this. No medication or whatever you can give for completely
pain relief. And you have to take everything, otherwise you
can’t get. Acupuncture, fascial manipulation, you have to try
everything. And maybe there is strategy to start with more
harmless therapies to find out whether it helps, together with
others. Then to start with, a harmless therapy. So it takes
time. You can’t do at once. You can’t predict how it works out.
Take time, and you have to discuss this with the patient to
let him understand. There is no solution for this. Sometimes

operation might be good.

Hinoshita: Systematic strategy is needed for pain. Dr.

Ding-Greiner.

Ding-Greiner: This is a very important point. To discuss
therapy with the patient takes time. And this amount of time
we do not have in our health system in Germany, neither in
hospitals. At the Hospitals of the University of Heidelberg
we have five minutes per patient. In five minutes per patient
you can't do a good job. Thus patients often go home with
their unsolved problems. Considering this situation we
think it's important to have centers as Dr. Beyer is estab-
lishing, as he manages to have time for the patient. But its a
financial problem, too. The time it takes you to care for one
thalidomide affected patient, in this time maybe you would
examine and medicate 10 other patients. I think this is a very

important point, too.
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Hinoshita: OK. Is there anyone who has any good positive
plans or schemes to support the thalidomiders in the near
future? In the United Kingdom, the government or the
Thalidomide Trust has given much financial support. But in
other counties, that's not enough or well organized maybe.

How to solve this problem?

Kayamori: I don't have any idea, but we don’t know about the
financial problem in Japanese thalidomiders. That’s a secret.
That one is difficult to know. So in terms of money, we don't
have any idea for Japanese thalidomiders. I have no idea that
they are lacking of money or have enough money to have a

treatment.

Hinoshita: Do you think it necessary to build up some

specialized center for the thalidomiders?

Kayamori: No, I think most of the thalidomiders are against
that opinion. Because they are comfortable in living in
outside of Tokyo. The important thing is that they are in their
own houses in which they are living for a long time. The rest
of their life must be spent there. That’s the best way. So even if
we build a new hospital where we have comprehensive treat-
ment for thalidomide victims, I don’t think it a good idea for

Japanese thalidomiders.

Hinoshita: OK. How about in Australia? Thalidomiders are

satisfied with pain control and with living in Australia now?

McCredie: No, they have exactly the same problems as we
have heard from the patients today. They complain of pain,
premature aging and all that comes with that. In 2010 we
reviewed all Australasian thalidomiders and they were given
substantial sums of money to support them for another 10
years. But they wonder what will happen after that? Meantime
the government has decided to create a National Disabilities
Scheme on which the thalidomiders would be able to draw.
That is some years in the future at this stage. The cynical
thalidomiders think government is putting off the date of
the scheme’s institution until some of them are dead. So it is
not well sorted out in our country. We also have the problem
of our huge geographic area. The whole of Europe would fir
inside Australia with some space left over, and our Australian
population lives around the edge of the continent with a big
desert in the middle. National travel is very expensive. The 60
odd thalidomiders are scattered through country towns and

villages as well as the cities, so it is very difficult to create a

clinic that can deal with them, let alone a dedicated hospital,

which would not be feasible in Australia. Klaus Peters said
that one of the problems is that a lot of young doctors are
not aware of thalidomiders’ current problems. One result of
taking thalidomide off the market for 30 years has been that

its lessons dropped out of medical education.

Hinoshita: OK. When it comes to pain control, there was hot
discussion before, namely whether surgery is good or not.
But anyway, since we have such an international symposium
let’s exchange information about the good way to operate or
the good way to control pain. Please let us know Dr. Peters

and Dr. Beyer because you are specialists about those. Please.

Peters: Yes, I think pain control, pain management should
be multidisciplinary, that is important and multifunctional
different methods, and drugs may or must be only one part
of. And physiotherapy, acupuncture, several other technics
around the pain, and the operation is only the last step of

long journey through a pain control.
Hinoshita: OK. Do you agree with Prof Peters?

Beyer: Yes. From my point of view, I totally agree with this,
and I have two eyes on it. One eye as anesthetist, one eye as
pain consultant. And my clinic I established when operation
is needed, there should be a conference interdisciplinary
different doctors. And orthopedic surgeons are very cautious
with doing something which does not fit and normally
working day. So they take care of it and plan it very well even
rehabilitation afterword plan very well because if we have our
patient out hospital and he exceed the time of day, it will lower
the economic at the end of the year, and they will be remem-
bered to this point weekly by the day managing director. So
they take care of this, and I think it’s not a decision of one.

Specialists should make a decision in a couple of specialists.
Hinoshita: How about the cost-performance problem?
Beyer: What? I didn't get that.

Someone: Namely, was this cost too much for this result or

performance?
Beyer: How many costs I produce by doing what I'm doing?

Hinoshita: Yeah.
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Beyer: I have no clue. I tried to calculate this. There are so
many people involved in this. It’s really, really hard to esti-
mate, and if you pay one trained consultant, you pay 180,000
euro. If you have a physiotherapist part time, you pay maybe
40,000 euro. So you can exceed easily limitations they usually
have. And up to now, my managing director allows me to do

so. But I don’t know how long it will go.

Hinoshita: Yeah. A tough role. From a different point of
view, Dr. Morrison, do you have any comment on this pain

control and the premature problem?

Morrison: I think one of the things I'd like to develop on our
website is a pain leaflet specially tailored for our individuals.
The British Pain Society has a good one. Unfortunately it is
sponsored by Grunenthal. As I have mentioned I think peer
to peer support is very good and quotes from other beneficia-
ries as to how they have been helped could be included in any
such leaflet. So I think if we try to get very good information
on the website as well as showing them what interventional
therapies can help e.g. hugging a pillow at night can help
those with short arms, pacing activities during the day to

help with fatigue.

Hinoshita: In Japan, we don’t know exactly the informa-
tion given by the Thalidomide Trust or the English staff in
UK. In other western counties, European counties, do you
know the solutions or some good information given by the
Thalidomide Trust? Do you see such information and under-

stand it? Please, Dr. Ghassemi.

Ghassemi: I think the most information actually goes to the
EX-Center in Stockholm. They don’t deal only with thalido-
miders but also with dysmelia. Unfortunately the information
is not spread out over the country. Many times when I had
my study group and they complained on something I wrote
the letter to the general practitioner because they are also a
matter of financial problem. So I wrote to doctors, hoping
that they will send these people to the EX-Center. But I know
that it didn’t happen. So I gave my opinion to the EX-Center
by myself actually and gathered more information about
what they’re doing and they also want the information to be
strict. So I have a good idea when I go back home to Sweden
what to do actually after this.

Hinoshita: Anyway, you have various opinions or ideas to
control pain and support premature problems in the thalido-
miders. But anyway I think it is important to ask to exchange

good information or better innovation if someone or some
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center might find or spread in each country. So let’s exchange
good information between these countries. Then lets take
good measures or ways to control pain or support the
thalidomiders. So, just after you go home, let’s introduce our

website addresses or so mutually, OK? One more comment.

Ding-Greiner: Yes, speaking only about pain control is not
enough, there are more problems. You need cardiologists,
gynecologists, urologists and all kinds of physicians, but
there are not enough for thalidomide affected people to run
a big hospital exclusively for them. So I think Mr. Beyer’s
project of a virtual clinic is very good because there are all
kinds of physicians accessible as needed. Also they are physi-
cians who are interested in thalidomide embryopathy and
the long-term outcome. Patients know where to go, they can
just give a call and get a reasonable treatment. I think it is
very important to focus not only on pain but on the problems
that are coming now as they are getting older. There are more
deficiencies at present than 20 years ago and all the diseases

and impairments of old age make an appearance, too.

Hinoshita: You mean more and more physicians needed in
other fields.

Ding-Greiner: Yes.

Hinoshita: We must be more interested in these problems.

Ding-Greiner: Yes. You can't go to every physician as a
thalidomider who has a specific problem. Physicians and ther-
apists need some information about the causes of the prenatal
damage, the development of the damage through lifetime.
And there is almost no literature about thalidomide. In our
surveys the experts on thalidomide were the participants. You
need time seeing patients and learning about their strategies
handling their discomfort and their impairments, they have a
lifetime’s experience in doing so. The best therapy is conceived

together by thalidomiders and their physicians and therapists.

Hinoshita: Thank you. Finally.

Beyer: One short comment. The websites supported thalid-
omiders in Hamburg or elsewhere also in English, and the
barrier-free version. So you can choose.

Hinoshita: We have a great barrier, language barrier, sorry.

In your country, everything is broadcast or spread in English?

Beyer: Usually not.
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Hinoshita: Let’s exchange messages in English just as we are

doing now. Dr. Nakamura, please.

Nakamura: Thank you very much. Very interesting discus-
sion I heard from you all. They are the very specialists on
the thalidomiders. 'm very curious about the more modern
technique of the data on pain assessment, for example, func-
tional MRI data. Do you have any those kind of the data on

the thalidomider’s pain issues? Anyone has any opinion?

Beyer: I have no data from technical investigations like func-
tional MRL. I think up to now, it’s not known what means
functional MRI for the individual person, I don’t know. But
I'm collecting date on a questionnaire in Germany like every
other countries I suppose. There is a pain society. And they
have established questionnaire with many, many items. And
I uses patients to, let’s say, compare at the end of the day
with normal chronic pain patients, and these questionnaire
contains, I think everything is needed for the assessment
of pain and also demographic data, general health data and
social data, and for example, some kind like SF-36 of life
quality and activity of daily life. So this data I collect. But I

have a very small number up to now.

Nakamura: So, for example, in the orthopedic field and pain
control societies to save lumbar and low back pain patients.
There are many information coming from fMRI observations.
So I think it could be feasible for you or us to collect the data.
On the chronic pain basis in thalidomiders, the investigation,
we could get the image of it from fMRI. If we can have very

good candidates and collaborators for the assessment.

Beyer: But I think before you put persons in MRI which is
inconvenient, you need to have really good reason for this. I
think good reason means it changes maybe your decision for

the therapy. But 'm not sure about this.

Nakamura: 'm not so acute about the remedy exploitation.
But just I want to know the condition of the thalidomider’s
pain, chronic pains. What is going on there? Is it possible to
explore or to extend our understanding form the kind of the

general population data or not? I'm just curious about it.

Hinoshita: Thank you very much. Maybe Dr. Nakamura is
talking about subjective evaluation of pain control. It is one

of the good measures to use the fMRL

Then let’s go ahead to the next question. What kind of ortho-
pedic problems are important now? And how to solve? First,
Dr. Peters. Do you have any keen programs you are now most

interested in.

Peters: It's a variety of problems there. Muscle problems
and joint problems due to osteoarthritis. It’s a pain problem,
problem of activity of daily living. I think they have to
perform several procedures. Physiotherapy programs and
pain control programs, even in a few cases, operations, and
assisted living problems for the people in the future. I think
that will be a big topic.

Hinoshita: OK. Then first, let’s focus on osteoarthritis which

does not need any surgery or so.

Peters: We have some of those..

Hinoshita: Those pathological changes are progressing now

in thalidomiders.

Peters: Is it. Yes.

Peters: Especially the last five years. Thats progressing a lot.
With conservative treatments, however, it's becoming worse
and worse because we have no original treatment to cure
arthritis. And I think in the next years the number of thalid-

omiders who have to get surgical procedures will increase.

Hinoshita: Yes. Then the percentage of that way in thalido-

miders is much greater than in the general population?

Peters: Yes.

Hinoshita: Do you have any comment, Dr. Ghassemi?

Ghassemi: Yes. Actually we have. Because the orthopedic
problem is as it is for all of us. It may be not the problem
at home, it’s at work. I know that some of the thalidomiders
just stopped working because this is a way to help them with
the many more symptoms of arthritis. And of course as Dr.
Peters are saying the operation is the last session or most for
those joints. And before that I also could show all studies.
Their sport and recreation was quite effective in these groups,
which makes even difficult for them to convince them to go
to physiotherapy, because it’s just like post-polio syndrome
or so. They just get more and more tired. And they don’t have
the trend as they should.
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Hinoshita: Is there any other good method to disturb or slow
the progression of osteoarthritis or similar changes in thalid-

omiders? Dr. Morrison, please.

Morrison: I think the controlling of their weight is very
important. Individuals who have lost weight have improved
their flexibility and improved the pain control. The Swedish
study on lifestyle management very much showed this. We
have had the team over to talk through their findings in this
study and they have a book which they used to help with the
study.

Hinoshita: Dr. Peters.

Peters: We perform one more very intensive rehabilitation
program for these patients, two or three weeks as inpatients
and they have therapy every day. We keep down the pain and

disabilities for certain time.

Hinoshita: When I talked with Dr. Graf in Niirnberg, he said
if thalidomiders are really painful, they should stop working.
And he said they don’t need to do hard exercises or training

to soften the pain. Do you agree to that opinion?

Peters: I think going away from drugs is not always a solution.
Because they will have the pain also besides work, therefore
we try to make patients doing rehabilitation to put them out
of the normal environment, put them the places where they
can do the exercises and programs all day long for certain
time, two, three, or even four weeks. That will largely give

good benefit for them.

Hinoshita: OK, is there any other opinion about this

problem, osteoarthritis?

Beyer: I think it’s largely dependent on what you are doing
on the work. And if you are forced to do things that you
don't like or that are very static, for example computer work,
or I had one patient to be employed in the street working,
and this was definitely not good for the locomotor system.
And I think one solution could be to retrieve these people
from work and to retire them if they can afford it, and if the
pension is high enough for this. And there is a clear evidence
that there is a link between sports and recreation and a low
number of pain. So you should motivate patients to do so.
But not good as a street workout from my point of view. I

think it’s a good idea to keep them in mobility anyway.
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Hinoshita: And then Dr. Ghassemi.

Ghassemi: That was almost as you were saying because in
Sweden there is a possibility if your work is too static and
you cannot manage that. There are always ways to adjust your
work to your anatomical ability. And I think after that, mostly
after that because people are trying not to retire as much as
they can because of the mental healthiness, you know. You
want to be in contact with social life. That is why and just not
to feel pain even more if you are sitting at home all alone after
these helps from this day and from your local job basically
if he doesn’'t work. Then I think its a good way to just offer

them as, yeah.
Hinoshita: And Ms. Newbronner.

Newbronner: Yeah. We just support that you know it is
working UK, I think we have found that for the people who
feel that they have no choice but to give up work because of
the health problems and loss of function, that can be very
negatively associated with poor social life and socialization.
I think when Dr. Beyer said that people are helped to either
change their work or give up working in a more positive way,
and perhaps replacing that with recreation or volunteer work
which they can regulate more easily. Then you can have very
positive benefits but it can be negative when people feel they
have no choice and they forced to give up work and possibly

don’t have the resources to continue a good quality of life.

Hinoshita: To completely stop jobs is not always a good way.
Thank you. Is there anyone who would like to comment? OK,

Dr. Kayamori.

Kayamori: Just I'm facing troublesome cases with tendinitis
which really causes intractable pain. So I want to know any
idea. How about Dr. Peters? Do you have any good idea to
treat tendinitis which is intractable and really painful? Is

there any good treatment for that?

Peters: In most cases you can only do is to do preservative
treatment with bandages. Our thesis, for example, is local
physiotherapy and physical therapy. Combination. I think for
anatomic changes you should immobilize the overused joint,
and sometimes if it's a working hand of the patient, you get
into other trouble. And you must try with physical therapy
and physiotherapy and local pain control.
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Kayamori: But the patient has had intractable pain over 30
years, she is working as a housewife. She is using the hand
24/7 or around the clock. So no rest. So do you have any

experience to have surgery for that?

Hinoshita: OK, Dr. Ding-Greiner.

Ding-Greiner: I think the best support you will find first in
assistance for relief. If physiotherapy doesn’t help any more,

then surgery is left as the last chance.

Beyer: So one last comment, I have seen quite a few patients
and went surgery for this problem and at the end, they always
had more pain. And it’s just a matter of surgeon to say, “I can

»

help you?” “I will help you?” But I have never seen it worked out.

Hinoshita: We may have some candidates of thalidomiders
who should or might be operated for the hip joint program.
But some of the specialists including Dr. Kayamori or Dr.
Greiner or so would say the operation would be the final
solution. Then, one might refrain from operating him or
her for the time being to wait. Do you agree to the idea or

opinion on the hip joint program? Dr. Peters, please.

Peters: As for the hip joint operation should be always the
last solution for every patient. You should use all conserva-
tive treatments before. And when this is finished and there is
no choice at all, then you can discuss it with patients and see
the benefit and risks.

Hinoshita: OK, when it comes to this program, almost the

same opinion as ours.

Peters: Yes.

Hinoshita: Thank you. Is there any other comment or
discussion about the orthopedic problems? Please, Dr.
Schulte-Hillen.

Schulte-Hillen: I would like to ask a question concerning
total hip replacement. Do the hip implants allow for the same
range of motion as normal hip because thalidomiders deeply

depend on a big range of motion?

Peters: That can be a problem in a single case if you find
very much literalated mobility of the hip, but otherwise most
of them are normal range and the normal collective of the

patient. The mobility can a bit go down. For example if you

have retention of 60, 70 degrees internal external retention
can have as the thalidomiders, you born to achieve that was a

Fischer joint. Otherwise you have the risk of luxation.

Schulte-Hillen: So this has to be taken into consideration
when we're talking with the patients before they decide to
have hips replaced. Sorry. For example, somebody comes
for this feet probably not going to be able to do so after total

replacement

Peters: That’s correct, yes.

Schulte-Hillen: Thank you very much.

Hinoshita: OK, there is little time left for the question 2.
Then, lets go ahead to question 3. How should we solve the
specific pain problem, so called post-thalidomide syndrome
in thalidomiders? But as for pain control, we have already
discussed it so much. So is there anyone who would like to
give some comment on the post-thalidomide syndrome?
Please, Dr. McCredie.

McCredie: I refer to my last two slides which graph nerve
fibre populations over a lifetime. Numbers of nerve fibres on
the vertical axis against age in years on the horizontal. Birth
is at zero, death at the far end. The first graph is of normal
people with no nerve damage, like most of us, showing that we
have surplus nerve fibres from birth to death. We go through
life without symptoms of nerve damage. The horizontal line
represents the symptom threshold : if the number of nerve
fibres drops below that line, symptoms such as pain, tingling,
numbness occur. In a normal lifetime this never happens
because of the normal surplus fibres we are born with. It is
normal to have a physiological loss of fibres in middle age as
part of normal degenerative changes at that age, but this normal
reduction of fibre numbers is insufficient to cause symptoms :
the total population of fibres remains well above the baseline
symptom threshold. So we carry on a pain-free life. Now look
at the second picture : Underneath the normal curve is the
situation for thalidomiders. In embryonic life their sensory
nerves were damaged by thalidomide, a sensory neurotoxin.
So they go through life with a reduced number of sensory
nerve fibres, what neurologist call a “sub-clinical neuropathy”,
at risk of further damage. When they reach middle age, the
thalidomiders suffer exactly the same loss of fibre numbers as
we normal people do, only because they started with as much
lower total number, their nerve numbers drop below the pain

threshold and they get pain and other sensory symptoms.
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Thalidomiders cannot buffer the degenerative loss of nerve
fibres in middle age. That is what we are taught in neurology in
our Medical School.

Hinoshita: OK. If I follow your opinions straight, the sensory
and the motor system of the nerves would go quite worse in
their later lives of the thalidomiders. Right? Do you feel the
great damage of the peripheral nerves in your consultation

with thalidomiders in each country? Dr. Kayamori.

Kayamori: From my experience, I don't think peripheral nerve
is involved. So, in my opinion, peripheral nerve is judging
from nerve conduction study. I don’t think peripheral nerve is
involved. At first, axonal of type of peripheral neuropathy used
be one of the side effects of thalidomide. But I don’t have any

experience having patients with peripheral neuropathy.

Hinoshita: Dr. Morisson, maybe you are interested in

peripheral nerve neuropathy.

Morisson: As I said, we have a neuro-orthopedic surgeon,
a doctor who is used to treating patients with post-polio
and used to examining for generalized neuropathies. So far,
there is no evidence at present any of our beneficiaries have
a clinical generalized neuropathy. They do have compressive
neuropathies (but there may be some possibility of an under-
lying more generalized subclinical neuropathy which the

nerve study showed).

Hinoshita: Just now, some other doctors are studying the

peripheral nerve.

Morisson: Yes. Seeing people to assess them. At present there
is no evidence of a clinical generalized neuropathy. As I have
said the nerve (peripheral neuropathy study) says that there
is some evidence of concern regarding the possibility of a
subclinical neuropathy but they didn't do progressive studies
with age. The study was static (at one period of time only).
They didn’t know whether the nerves had been damaged at
birth. And been that way ever since. But often nerves decline
with age so without doing a study over a period of time we
do not know. So whether they will in the future develop a
clinical generalized neuropathy we don't know. At present,
we are safe that if there is an issue it is subclinical. We need
to be cautious about trying to raise awareness of this area as
there is very little we can do to help and we know compressive
neuropathies are common and are treatable. Hence we may

miss something that is treatable if we focus on any underlying
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issue. So it is important to look for compressive neuropathies
and causes which can be treatable before looking at options
for pain management. We are looking at this are with further

research in mind. We will see what happens.

Hinoshita: How do you think of or feel for peripheral
neuropathy of thalidomiders in your clinics? Dr. Ghassemi

or Dr. Beyer, Dr. Peters?

Beyer: I think two ways of neuropathy. Maybe some patients
have experiences for a long time, and they have compensated
anyhow, terms of balance problems or weakness, maybe it’s
new to neuropathy. And now they come to point where this
compensation does not work any longer. And for neuropathic
pain, I would say if you have nerve tightened syndrome, it is
neuropathic pain. If you have cervical spine, it’s neuropathic
pain. If you have [inaudible], it is neuropathic pain. Maybe

you have found a special solution by operation maybe.

Kayamori: It is true that patients complain of numbness
in the extremities. I mean the foot and the hand. Patients
complained such problems so that I did the electoral phys-
iological examination. But I couldn't find polyneuropathy.
So thats the problem. As patients complain of numbness
and pain in the hands and the feet, but we have to consider

another reason, not neuropathy. That's my opinion.

Beyer: But you still find some patients who has a patchy oper-
ation of the spinal tracts. And it was also mixed with multiple
sclerosis. But the clinical way is completely different, so I
assume it isn’t thalidomide damage which was compensated
for along time. And now this compensation does not work any
longer. And it’s neuropathy. And I think the hand and the foot
are the part of the body where you can see it first, because it’s a

last meadow, could you say so? Germany, we say so.

Hinoshita: Dr. Ghassemi.

Ghassemi: I always say some of our patients have done the
surgery for the release of the median nerve at the carpal
tunnel. And I believe this is the most performed surgery
actually in this group. And having the surgery on the early
age, unfortunately I don’t know if they had the sensory
problem before the surgery. I don’t have more experience of

that actually in my clinic.

Hinoshita: Then, let’s go ahead to the next question. Number

4 will be lifestyle disease. Obesity, cardiovascular disease, and
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stroke markedly increase in later lives of them. What do you

think of them? Dr. Greiner, you have partly talked about it.

Ding-Greiner: I think you have to treat these diseases
in every person, there shouldn't be differences in society.
Thalidomiders have a problem going to see a doctor because
they were in hospitals as children where they made bad expe-
riences. Hospitals in the 60s were not a good place to be. So
a lot of them say that they don’t want to see a doctor. It’s one
side of the problem. But at present a lot of them are dying as
Dr. Schulte-Hillen told us. Something has to be done. I don’t
think we can solve all existing problems. The very important
thing we can do is to give them good living conditions and
a good health care. The time which is left for them to live
should be a good time for them.

Hinoshita: OK. In Japan, our research group have exam-
ined more than 100 thalidomiders to check if they have a
lifestyle related disease or not, or the levels of their choles-
terol, triglyceride, fasting blood sugar or so. So far in other
countries, you didn't check such parameters. Then will you
be interested in the lifestyle diseases in the near future in

Germany or in United Kingdom? How about this?

Peters: We checked it all in our study, too, but I didn’t present

these data because of a large number of data.

Hinoshita: OK.

Morrison: Everybody in the UK is invited for a health check
by the GP once they are over 45. So these individuals will be
invited and its usually the GP who deals with those prob-
lems. If an ECG or MRI showed that even if their blood
pressure was normal but that body is not coping with the
blood pressure (target organ damage) then their blood pres-
sure needs to be treated or an opinion from the specialist is
needed. Obviously this is a group who may not like doctors
or taking medication and our blood pressure study may not
reach those individuals as they may not wish to take part.
It was for these individuals in particular we were doing the

Blood Pressure study. We will see what our study shows.

Hinoshita: Do you feel if thalidomiders have more cardio-
vascular attacks or incidents? I mean compared with the

general population in UK or in Germany.

Morrison: I'm suspicious, a lot of them on the helpline seem

to be on blood pressure treatment. So I wouldn't like to say

without more research but I have a suspicion that this may
be an issue. But obviously lifestyle factors are very important.

And they need to be considered when treating the individuals.

Hinoshita: How about in Germany, Dr. Greiner?

Ding-Greiner: We have similar problems, but we have no
means to force thalidomiders to make a checkup, everyone is
free to do it or not. I guess, if we had physicians and therapists
with good knowledge of thalidomide damage, maybe it is easier
for them to go to a consultation. But the big problem begins
with taking blood. Lots of thalidomiders told me that it is not
possible to take blood under normal conditions. There are a lot

of barriers for affected people for going to seek medical help.

Hinoshita: Dr. Morrison, please.

Morrison: I think if you are highly suspicious of a problem
and feel they are at high risk a way forward is to put them
on treatment with medication that doesn’t need blood tests
to monitor it. Or you can refer give them to a specialist who

can do this.

Hinoshita: How about in Australia? There may be less thalid-
omiders in the country. How about cardiovascular attacks or

stroke, something like that?

McCredie: I've heard of 3 or 4 who have died. Two were certainly
from coronary disease, and one had a stroke. There are about
60 thalidomiders in my country that are known. There may be

some others that have not been counted or verified.

Hinoshita: Dr. Shiga? You have examined it.

Shiga: In Japan, there are many patients with fatty liver and
hypertension, but in this medical checkup, we can check
thalidomiders. But I heard that many thalidomiders don't
want to go to hospital, so some of them don’t check the blood
pressure. So it is difficult to order them to go to the hospital.
I think it is good information about checking the blood pres-
sure is good for you by internet or some leaflet and so on. The

information is good thing I thought.

Hinoshita: All right. Do you have any other comment?
Anyone else? OK, then let’s go to the next theme. Number
5. How about the anatomical problems or bone defect?
How about depression and/or other mental problems? First,
anatomical problems or bone defect. Dr. Tajima, do you have

any comment? He is a radiologist.
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Tajima: I want to talk about undescended testis. Someone
talks about undescended testis. This is a very important
problem. That can cause testicular malignancy. So we have
to follow these patients. Also I think spina bifida is another
important problem. It has been reported that patients with
spina bifida have strong influence on neurological deficits.
So for someone who have neurological symptoms we have to
follow and perform CT or MR in the area of lumbar spine or

sacrum. How about spina bifida in your country?

Hinoshita: Two problems. First, undescended testis. Next,
spina bifida, right? So first, let’s focus on undescended testis.
Maybe Dr. Peters has mentioned about abnormalities in the

sexual organs among your patients.

Peters: Thats not a rare condition as we thought all of the
undescended testis have to be treated in childhood. But spina
bifida, I think it's not more common in thalidomiders. I think

it’s not a typical anatomical problem of the thalidomiders.

Hinoshita: How about it, Dr. Greiner? Undescended testis

and spina bifida?

Ding-Greiner: Participants told me they had undescended
testis, they were operated in childhood but it was too late.
The doctors didn’t take notice of it. Patients have higher risk
of developing cancer of testes. We have in our fist survey of
2012 about 10 to 20 percent of participants who were child-

less of this and of other causes.

Hinoshita: You noticed the number of the patients with
undescended testis was greater in thalidomiders. More than
in the general population. Anyone else? Spina bifida or some-

thing else. Anatomical problems.

Schulte-Hillen: To my knowledge, spina bifida is not a part
of thalidomide syndrome. Undescended testis is, I say in
Germany; at least 30 to 40 with that condition, and we have at

least one who developed carcinoma of the testis, and survived.

Hinoshita: OK. Thank you. Is there anything else which we
didn’t know as anatomical abnormalities but you know or

just found?

Peters: I think slight hypoplastic changes of the knee joints are
not often seen, and that’s also primary damage of the thalid-
omiders. But in a lot of cases it’s not seen and not diagnosed.

And they might result in severe secondary knee arthrosis.
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Hinoshita: OK. Do you have any idea for those cases how it
was derived of or it was caused by thalidomide itself?
Peters: I don’t think so, like the hip dysplasia as the same
dysplasia of the knee joint.

Hinoshita: I see.

Schulte-Hillen: Two years ago, we found out that many of
the thalidomiders with the ear damage also have complete
missing of stato-acoustic organ which means particularly
dangerous for the people with short arms because they
cannot go out themselves when they fall. They changed the
law in Germany. This defect is generally accepted as part of

the thalidomide syndrome and compensated for.

Hinoshita: We also expect there might be more anatomical
deficit or problems in the face or near the mouth or near
the ears, bone defect or something which nobody have ever
discovered, maybe. So Dr. Maruoka. Now we are starting to
check the mouth and the jaw joint in our medical checkup.

Do you have any comment?

Maruoka: So far, I've never seen such a disorder. But from

now, I will investigate such types of disorder.

Hinoshita: All right. Is there any other anatomical problem?
OK, please.

Ghassemi: I have one of our patients, actually a woman. It
was shown that she didn't have any internal genitalia. So no
uterus. That’s only thing I know which is the only person also
I know. And you don’t know if it’s because of the thalidomide

or not.

Hinoshita: I see.

Schulte-Hillen: Can I answer to the question?

Hinoshita: Yes, sure.

Schulte-Hillen: Malformation of the internal sexual organs
is considered as part of the thalidomide syndrome. And we
have quite a few of them. I don’t remember what I could have
said here. I would simply leave this out since the Sentence
before and after absolutely make sense and are complete
sentences. I think that’s the name for it are completely missing

aplasia or complete atresia of...
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Ghassemi: Because that was complete aplasia.

Beyer: That is in Germany definitely part of the thalidomide

syndrome.

Hinoshita: Aplasia of the gallbladder is also famous. Next
number 6 question. Therere still many problems to be solved
on the thalidomide embryopathy, TE. Does your country
fully train young physicians treating TE? How about this?

Beyer: I think in Germany there are a very low number of
specialists because in the normal clinics today, nobody would
like to spend the time or exceeding the time for this topic.
And I found out I do my clinic together with orthopedic
surgeons which are under the state of registra or special
registra and what they are normally doing is assessment for
hip replacement or shoulder surgery, and they are doing this
very quick and very fast. And they like to come to my clinic
to make an assessment of people whether they can assess the
whole people with all joints because I forced them to do so.
And they always get one and half hour and they are off duty
or reward this time. So they like it. And I tried to help them
little bit by what I found out how to classify the dysmelia
because nobody has analogy of this.

Hinoshita: OK. Ms. Newbronner.

Newbronner: We also found in our survey in the UK that many
thalidomiders had problems with a lack of knowledge of thalido-
mide damage or the specific impairments when they saw health
professionals. And I think people are realistic. They appreciate
their doctors or other health professionals cannot know every-
thing especially if they are generalist. But I think what often
people say is that they would like people to listen more carefully
to their own knowledge of their bodies. And so to have that time
as Dr. Beyer said to discuss things more thoroughly with them.
And also not to rush to treatment but to seek advice ether from
the Thalidomide Trust or from specialist. So I think it’s about
taking that time and listening to the thalidomiders themselves.
Because it is not possible of every doctor and every nurse too

understand thalidomide.

Hinoshita: Maybe it is a universal or general problem over
the world. If we examine the thalidomiders, it will take
much longer time for that patient. Dr. Graf in Niirnberg did
say the similar thing to us when we visited him. No many
orthopedists or specialists don't like to gladly examine the

thalidomiders.

Now we have a few Japanese people with TE in this
place. So Ms. Masuyama, what's the situation in Japan? Do
you have any reliable physicians or physicians who would

listen to your complaints or problems in Japan?

Ms. Masuyama: Well I am not an expert on this topic, so
this is my personal impression actually. But on the Ishizue
foundation I am working as supportive or supporting staft
members. So through this capability I have seen or contacted
many people with TE. And actually some people were deteri-
orating their physical conditions rise quickly. I have seen such
people in most recent several years in particular. And I hear
some physicians just declined their treatment for such people
because some physicians are feeling that this is a completely
unknown condition for them. And further it's an unknown
condition even to ourselves. Generally speaking, physicians
might be afraid if this is a completely new condition which
might require surgery and if the patient might be dying after
the surgery. So there might be some cases actually I often
heard of that some patients were actually referred back and

forth among different physicians.

Hinoshita: Anyway, to support thalidomiders, our research
group of Japan has determined to make some medical
network. I mean the specialists or physicians who can take
care of the thalidomiders. I mean in other word we are
preparing a list of the specialists or physicians who can take
care of them. Now I am arranging it. In a few months we
can complete the list up. But anyway, sorry to say however, I
have asked more than 70 doctors, and only 30 or 40 doctors
have said yes to be involved in that network so far. Anyway, is

there any other comment? Dr. Nakamura.

Nakamura: I would like to know what the different face of
the investigation of the thalidomiders. We have got many
new information regarding the biological assessment. So I
would like to ask Dr. Morrison if you can. I know that UK
has started the genome-wide analysis. 100,000 genome proj-
ects here supported by NHS. Dr. Mark Williams studied that
project. I mean the investigation of your British people to

gain the British people’s standard genome profile.

Morrison: You mean regarding blood pressure?

Nakamura: Yeah. Oh, everything. Genome-wide analysis.

Morrison: You mean over 45?
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Nakamura: Yeah. Everything. I hear 100,000 genome proj-

ects, it said.

Morrison: All right. I don’t know.

Nakamura: Uh-huh.

Nakamura: This is my personal view, but the conventional
investigation has come to the kind of the limited now. So we
should employ much more innovative methods to investi-
gate the pathology of thalidomiders. So if possible, we need
to consider genome-wide analysis of the gene information,
and to compare that kind of data with the general popula-
tion. That might be giving us very good clue to know or to
extend more about the pathology and pathogenesis of our
concerning condition. So just I want to know your British
status because I hear that your British data are very good,

greatly advanced on the GWAS genome-wide analysis.

Morrison: No, I don’t know about it.

Nakamura: OK.

Morrison: I couldn’t comment.

Nakamura: Thank you.

Hinoshita: Is there any other comment or opinion? OK, Dr.

Greiner, please.

Ding-Greiner: I guess the secret to be a good doctor for
thalidomiders is to forget part of everything you know
concerning your ordinary patients, to listen to the patient
because those patients and their ailments are different from
other people’s as the cause is an intoxication with thalido-
mide. You have to invest a lot of time listening to them and
thinking about possible causes, about which therapy might
help, and the most important problem is which kind of
therapy or support they will accept.

Hinoshita: Thank you. Finally we would like to go to the next
question. Today, we gathered from several countries. Can
you show us strong or good points as well as bad points of the
support system and the social system to assist thalidomiders
in your own country? Could you show us in detail in each

country? Then Dr. Greiner? No, sorry, Dr. Morrison.

Morrison: I think there is financial pressure to reduce
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everywhere costs to support individuals. Theoretically our
individuals should be able to claim from the government
in addition to the compensation they receive to help their
daily lives. However, a lot of them are having the amount they
receive reduced. And hence we are trying to support them
and to help them answer the questions and to fill in the ques-
tionnaires to help them get the money they should be entitled
to. And it’s partly why we have increased our team to try to
give more individual support. We've also discussed assessing
everybody in the trust with a needs assessment to look at all
the different factors and trying to see where we can help. So
I think the good thing is we have the Trust to help. The bad

thing about it is the waiting list and prioritizing individuals.

Newbronner: I think the other thing in the UK is in our
social care system. Actually a relatively small proportion of
thalidomiders in the UK get social care support - less than
20 percent. This is partly because they’re working and they
have more income, so they are not entitle to it. But also
many people don’t want to be part of the social care system.
Because they had bad experiences in the past of being told
what to do or having restrictions placed on the kind of
support and care they can receive. So I think firstly they want
to have control over the personal kind of support they have.
And I think particularly people who are upper limb affected.
The social care system doesn’t really understand that type of
disability. They understand people who use wheelchairs but
they had a limited grasp of the implications of upper limb
impairment. And we have the Trust’s work to comprehen-
sively document upper limb impairment, something called
Upper Limb Statement that colleagues are really working on.
I think it is something that eventually could be turned into
information for health and social care professionals. So they
perhaps will better understand just how many problems life

presents people with upper limb damage.

Hinoshita: In your country UK, you have the great finan-
cial support from the government or the Thalidomide Trust.
It is a good point and also now you are making up a list to
specialized medical centers, Wrightington Hospital and the
Royal National Orthopedic Hospital (RNOH) to treat thalid-
omiders especially for pain control or surgical operations,
right? These are good points I think. Anyway, let’s go to

Germany, and who would answer.

Beyer: So, I think the support by Conterganstiftung fiir
behinderte Menschen is really poor in Germany. There are

no definite medicals as decision-makers from my point of
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view, and I see you say to grasp of what disability means to
people is not very good there. And everything has been built
up in Germany is without the support of the trust, I would

say. It’s just a kind of treasurer for the money which is...

Hinoshita: So you mean you are lacking of decision-makers

to financially support individual thalidomiders?

Beyer: Yeah, I think there is no central navigation by the trust
(Conterganstiftung). You have to do everything on your own,
and invent on your own, and you have to ask for money. It’s
not easy. And there is no one who is doing a kind of central

navigation.

Hinoshita: But you have the Conterganstiftung.

Beyer: Yeah.

Hinoshita: Conterganstiftung is not functioning well you

mean?

Beyer: I think the Conterganstiftung, they just take care how
to spend the money without really having medical knowl-
edge. And they decide by formal things, not by medical
things. This is my personal view. So thalidomiders need to
go to hospitals and ask if they could imagine to build up a
clinic or something. They have to do on their own. They are
not supported by anyone. I think there is a lack in Germany.
If you compare it with the rich country and if I look through
England or through Sweden, I think it’s much better.

Schulte-Hillen: I would like to respond to that.

Hinoshita: Yes.

Beyer: One of the members of the medical committee of the
Conterganstiftung of the thalidomide trust in Germany, and
by law that the task of the thalidomide trust was to distribute
the money. And they have developed beyond that and they
are starting to assemble database for physicians. We are
capable of, we have special knowledge and they found data-
base for content management. So, for example where to drop
that from the thalidomiders, for example where to measure
the blood pressure. As you know, Germany has changed in
the last decade. Big changes in the health system, and every-
thing is managed-care. People we have one of 5 big diseases
like diabetes or breast cancer and hypertension very well

taking care of. This went to great extent Germany was forced

be the European Union to find that is called national union
for people with rare diseases. And thalidomiders have one of
those rare diseases considered as one rare disease. And we

are just starting, you might say.

Hinoshita: OK. Thank you very much. Is there any comment

from other German doctor? Dr. Peters or Dr. Greiner.

Peters: I think it’s improving because financial support has
improved in the last years. But it’s the way, the way it’s not
the end up to now. I think one of the main point is future
secondary damages. It has to be notified, seen as a problem.
That’s not a problem in the focus at the moment. I think
that will be noticed as the next step. Secondary damages are
important. That decrease quality of life. That has to put it in
the financial support, I think for the people. That’s not up to
now. And we have to build up a network for specialists all

over the country. That will be one of the next aims.

Hinoshita: Anyway, you yourself just started to build up
a good center for the thalidomiders? Then also Dr. Beyer
vigorously deal with pain control in thalidomiders. Please
spread those movements all over the nation. Anyway, next,

how about in Sweden?

Ghassemi: In Sweden, the good point is that thalidomiders
actually are not forced to work 100 percent. They can choose
if they want to work 100 percent. But they can actually choose
to work only 50 percent if they want to. I need to say the time
when they need to work. And the bad point is as you said, it’s
[inaudible] also they have to stand in line. Because they are
also connected to the local practitioner, general practitioner.
If they are lucky to get contact with the EX-Center they will
do that. And I think when the problem is getting in many
areas and more severe that they are forced to. And I think the
information will also go from their president of the associa-
tion that actually can ask for that at least give the information

to the general practitioner.

Hinoshita: OK. In Japan, the number of the specialists or the
experienced doctors for TE has been decreasing, such as Dr.
Kayamori. Some of the doctors are interested in and dealing
with the TE. The Ministry of Health, Labor and Welfare has
been interested in supporting thalidomiders who are over 50
years old. But any totalized medical network has not been
built up so far. In my idea, as I said before, we should make
up the medical network with the physicians who have been

interested in TE and can take care or treat the thalidomiders
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over the nation. And also we noticed that at least in Japan, we
have increasingly more patients or thalidomiders with lifestyle
related diseases such as hypertension, obesity, fatty liver or
some kidney dysfunction. We also should focus on such life-
style related diseases from now on. Is there any other comment,

Dr. Shiga or Dr. Kayamori about the situation in Japan? No?

Shiga: No.

Hinoshita: OK. How about Dr. McCredie? Is there any addi-

tional comment?

McCredie: In our country, because of the geography, and
because the majority of people are computer-literate, it would
be a great help if some of the information from the German

groups and the UK Thalidomide Trust was transmitted to us.

Hinoshita: Thank you. We did not discuss the mental
problem, depression or something else. Anyway, Dr. Imai, do

you have any specific comment?

Imai: Allow me to explain in Japanese. I work at the same
hospital with Dr. Hinoshita. I'd like to say a few words as
psychiatrist. I'd like first talk about pain. If drugs and surgical
treatment are effective it should be treated. However, it’s a big
problem that pain would often become chronic. When the
pain becomes chronic, people feel that without such pain, I
could do more and I could do this. In addition, people are
likely to think too much about pain. And consequently their
way of thinking would easily deviate. Then psychological
treatment may become important. And when that happens
Cognitive Behavioral Therapy CBT, would be effective. That’s
I think very useful. CBT would correct this biased thoughts
in foundation. What is important is that you should not tell
them “You are in such situation. Therefore, do like this” You
shouldn’t not say in that manner to the patients. You need
to encourage patients to recognize their biased recognition
on their own. Therefore the treatment is to support patients
understand the bias problem. That’s the first topic Id like to
talk about. Second according to the Thalidomide Trust in
UK and the report in Germany, there are researches on the
mental problems in which more than 200 people had been
surveyed. And I think it is a very good data that you have
identified many people with mental problems. But I am a
little concerned I am in the practice and I'm afraid because
we are not speaking up the information from everybody. For
example, in the UK, only 75 percent of the patients had been

surveyed. They have complied with a survey. But I believe
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there are many people with obviously mental problems who
were in the rest of the surveyed. Therefore, what is important
is that we tried to pick up the people with mental problems
who have fallen in out of the survey data. Another point,
there is the German survey where more than 50 percent of
the people among disabilities their percentage of mental
problems seem to be very high. But as the anesthesiologist
reported, how to use benzodiazepines or minor tranquilizers
should be very careful because people want to move away
from pain. They frequently tend to rely on alcohol or such
psychotropic drugs. And we have always this problem in
Japan. It may be also true in non-psychiatrists. Whenever
patients claim insomnia or anxieties, we would very easily
prescribe benzodiazepines. It's been the case today, but
when benzodiazepines are prescribed very easily depen-
dency becomes a problem. So that’s one thing we need to be
careful about in drug treatments. And that is also for pain
whenever there is a problem, you need to think of other treat-
ment, alternative treatment. Now about statistic depression
or emotional problems and anxieties, we have seen fairly
good number of patients complaining these symptoms. And
they are not just transient symptoms, but they are probably
secondary pain based on that they are victimized. So these
are often secondary to what had already happened and if you
can treat with the patients or be involved with the patients,
I think those are the problems which may be deduced. And

now, we will also need to work on this more.

Hinoshita: Thank you very much for the comment. OK, Dr.

Beyer.

Beyer: So one comment. Maybe it was misleading what I was
talking about, but I do not recommend benzodiazepines at
all. T have met patients who took benzodiazepines for over 20
years. And they are nearly untreatable in terms of pain. So I

would never prescribe this. 'm against it.

Hinoshita: OK. So, finally, any comment about mental prob-
lems? OK, thank you very much. Now its 7 PM. Then lets
finish this hot and fruitful discussion now. Please get back to
your seats, the original seats for the symposiasts. Thank you

very much.

Staff: Thank you very much, all the participating doctors on
the symposium. So could you return to you own reserved
seat now? Thank you.

So, Dr. Hinoshita would be giving us the closing

remarks. Dr. Hinoshita, please.
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The time has now come to close this international sympo-
sium. Although a symposium from 10 AM to 7 PM may
seem long, in fact it was very short, because today we have
come to realize that we still have many unresolved problems.
As “thalidomiders” age, we are certain that they suffer from
more and more serious physical, mental and medical prob-
lems which they had rarely experienced at a younger age.
Fortunately, however, today we were able to discuss and shed
light on these problems among physicians and researchers
from different countries. I think it is very important to bring
these discussions home for re-consideration and to make
efforts to improve the situation associated with thalido-
mide embryopathy in each country. Indeed, there are a few
experienced, able and earnest clinicians and researchers for
thalidomide embryopathy in each country, but they may be
outnumbered by the great needs of the thalidomiders.

There is a very famous old proverb in Japan, when trans-
lated into English it is: “The frog in the well does not know
the ocean” I hear there is also a similar English proverb. “He
that stays in the valley shall never get over the hill”. It seems

that, to date, there has been little international exchange

on the various problems of thalidomide embryopathy, at
least between the West and the East, or the southern hemi-
sphere. I hope and believe that this symposium will become
a great trigger for further international communication and
cooperation among different countries. Also, it may serve
as a medium to find and develop good measures in the
medical, physical, orthopedic, and mental areas or even in
other specific fields. In addition, discussing and refining the
compensation scheme and the administration policy will
help to resolve the current and future problems that thalid-
omiders face.

Finally, I would like to thank you very much for joining
us today. In particular, I would like to express gratitude for
the great assistance of the Ministry of Health, Labour and
Welfare, Japan, and for many managing staft. I also want to
express our thanks to the guest symposiasts, especially those
who came from abroad, for participating in the sympo-
sium. Now I would like to conclude my remarks by wishing
everyone here good health, prosperity and safe travels. Thank

you again.
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