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Preface

Fumihiko Hinoshita, MD, Ph.D.

The 2nd International Symposium on Thalidomide Embryopathy (TE) was held in Tokyo on July 14 and
15, 2019. Four years had passed since we held the 1st International Symposium on TE in Tokyo. Research on
TE and support for thalidomiders have greatly progressed worldwide during this period. Many research
works on TE have been published, not only from European countries, but also from Japan, and a TE-associated law was amended in Germany. Moreover, some new programs to support thalidomiders have been
tried in the UK and in some other countries as well. In Japan, we have also tried new approaches to treat
and examine thalidomiders, including a nationwide survey regarding the actual life situations of thalidomiders (Birth Defects Res. 2019;111:1633-1642).
Based on these results, this symposium first focused on the clinical and social reports of TE in various
fields, next incorporated the special lectures on mechanisms of thalidomide teratogenicity, hip joint surgery
and a diagnostic aid to TE, valiDATE as well as on thalidomiders in Brazil, and finally closed with a joint
discussion among the oral presenters and a few other moderators. In total, we had 9 special speakers from
Germany, the UK, Sweden, Switzerland and Brazil, as well as 7 Japanese speakers and some moderators.
Basically, the babies with congenital deformities which were induced by thalidomide (Contergan) were
born in the late 1950’s and early 1960’s in developed countries. Consequently, many of them survived the
physical, medical, social or mental handicaps and hardship, and are now living in their 50’s and 60’s. The
thalidomide disaster was one of the unprecedented human tragedies in medical history. Human society itself is to blame, as it is responsible for the thalidomide victims. Therefore, society should take care of them
and treat them as long as they live, even as they would become older and older.
In years past, the anatomical malformations and problems in thalidomiders, particularly in the extremities, and hearing impairment, as well as facial problems, were thoroughly examined and treated. Most
patients with TE have become accustomed to handling such physical hardship because they were born
with these problems. However, now they face other problems such as persistent pain and more severely
impaired ADL, in part due to age and in part due to overuse syndrome progression as well as lifestyle-related diseases which might not have been noticed in their youth. Therefore, researchers, clinicians and
healthcare workers of TE are now discovering these problems and difficulties, which thalidomiders are
suffering. I believe such an opportunity to hold an international symposium is one of the best chances to
clarify, classify, and share those problems and themes. I hope that the experts of TE worldwide will make
use of this good opportunity.
Recently, diagnostic aid or criteria are being determined in some countries. In the 1950’s and 1960’s,
TE was diagnosed by some classic methods with physical findings, simple X-ray examinations for systemic bones, hearing tests and evidence of their mothers’ taking thalidomide during pregnancy. However, a wealth of knowledge on TE has been accumulated, and image inspection methods have markedly
progressed including MRI and CT as well as ultrasonography. Therefore, it might be necessary to newly
determine a modern means of diagnosing TE using more sophisticated medical tools. Moreover, we must
facilitate the next-generation of physicians to easily diagnose and understand TE, in part because we still
find many new claimers for TE in various countries.
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Most of the TE experts in clinical fields would mainly consider the clinical, physical, mental health and
social problems. In realty, however, we should also think about the pharmacological mechanism which
induces TE in embryos. There have been classic theories on the possible reason or mechanism for the congenital abnormalities of TE. Unfortunately, however, more specific or molecular mechanisms remain to be
determined. Without the precise elucidation of this mechanism, we cannot truly be freed from this serious
human tragedy, TE. Therefore, in this second symposium, we also included the opportunity to discuss the
basic mechanism of thalidomide teratogenicity.
Now people throughout the world are facing another human disaster, COVID-19, which started in
China from December 2019. I guess there may have been some countries that regarded COVID-19 as something unrelated to them at the beginning. Horribly, however, only a few COVID-19 infected people from
abroad easily brought it back to their own countries and it promptly spread to many other countrymen
resulting in a serious pandemic with an explosive surge of critically ill cases and deaths. This tragic fact
reminds us that our world has become very small and we are living in a truly global society where people
from different countries unavoidably connect with other people even though countries did close their border after the initial spread of COVID-19. Unfortunately, the openness, free travel and communication in
the world has become a great disadvantage in the case of COVID-19, but it can serve as a good advantage
in science and medicine. I think it is very meaningful to directly share the present problems of TE by many
experts from different countries and to discuss them together.
We could publish this Proceedings of the 2nd International Symposium on Thalidomide Embryopathy in
Tokyo as a culmination of many efforts. I hope this record of the 2nd Symposium will be read and shared by
many clinicians and researchers working on TE. I believe the Proceedings will certainly contribute to the
development of clinical practice and research on TE, as well as enhancing the social welfare for the thalidomiders; further, it should help to positively stimulate many researchers and clinicians as well as healthcare
workers for thalidomiders.
Finally, it is noteworthy that this symposium was supported and funded by the Ministry of Health, Labour and Welfare (MHLW), Japan. I greatly thank Secretary Ms. Chikako Toyota for her assistance and Ms.
Chiharu Matsuoka for contributing to the editing of the Proceedings. It was originally planned and managed by “The research group on grasping the health and living situation as well as creating the support
infrastructure for thalidomide-impaired people in Japan” which was organized by MHLW. In this Proceedings, you might notice awkward English and grammatical errors. There might be some inappropriately
edited parts which are slightly different from what speakers really wanted to say. Therefore, I would like
to ask you to overlook such small mistakes and to stress that the most important thing is not to find trivial
mistakes but rather to understand the valuable contents each author would like to convey.

Note: This Guide was created under the FY2019 Research on Regulatory Science of Pharmaceuticals and
Medical Devices of the Health Labour Sciences Research Grants (under the title of “The research group
on grasping the health and living situation as well as creating the support infrastructure for thalidomide-impaired people in Japan”) from MHLW, Japan.
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Welcome & Opening Remarks

Staff: Ladies and gentlemen, thank you very much for

Global Health and Medicine (NCGM) and all the members

posium on Thalidomide Embryopathy. We would like to ask

Thalidomide was approved in Japan in 1957. After that,

waiting. Now, I would like to start the 2 International Symnd

Dr. Hinoshita to give the opening remarks.

of the Thalidomide Embryopathy Study Group.
a teratogenic problem became apparent. From mid-1962,
the recall of thalidomide products began, and many thalid-

Fumihiko Hinoshita
Good afternoon. First, I would like to thank everyone
very much, especially the speakers from overseas, for coming all the way to Japan during this rainy weather. I also
heard it took 2 whole days to arrive from Brazil. I believe
that you, Prof. Faccini, are busy and very tired, but fortunately, all of the guest speakers here today look good to me,
so I am very glad that you arrived here in Tokyo without too
many serious problems.
Moving on, this is the 2nd International Symposium on
Thalidomide Embryopathy. Four years have passed since we
held the 1st International Symposium in 2015. During these
4 years, I believe that the researchers and specialists in Japan and overseas have conducted a number of new studies.
Therefore, more up-to-date information is currently available. We would like to have this information to be shared
among everyone so that we can make use of it for the treatment of and further research on thalidomide embryopathy.
We have a lovely audience in this room and wonderful
speakers from Brazil, Sweden, Germany, the UK, Switzerland, and Japan. As this is such a great opportunity, we
would like to encourage you to have very active discussions
and a valuable exchange of opinions.
Now, I would like to begin with opening remarks from
our distinguished guests. The first speaker is Mr. Takeshi
Annaka, the Director of the Office of Drug-induced Damages of Ministry of Health, Labour and Welfare of Japan.

Takeshi Annaka
Good afternoon everyone. My name is Takeshi Annaka
from the Office of Drug-induced Damages of Ministry of
Health, Labour and Welfare. Welcome to the 2nd International Symposium on Thalidomide Embryopathy, and thank
you very much for coming, especially the speakers from
overseas.
I would also like to express my appreciation for the dayto-day efforts made by Dr. Hinoshita of National Center for
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omide embryopathy victims were born. In 1963 and after,
lawsuits started being filed, and ultimately, 309 victims were
officially certified.
The government of Japan paid compensation that provided pension and additional support for these victims, as well
as funding for research.
It has been 50 years since the onset of thalidomide embryopathy (TE). Many victims started to experience body
pain because of postural problems, subsequently suffering
additionally from lifestyle-related diseases with aging.
Dr. Hinoshita and other specialists in the study group
have tried to understand the current situation in Japanese
thalidomiders by providing medical checkups and conducting questionnaire surveys. As the number of physicians
who know TE well is decreasing, the study group provided
a guide for the management of TE. We can now share their
research on TE with many experts overseas.
Recently, we have also started to see claims from potential new victims of TE. However, for the past 30 years, we
have not certified any new victims of TE, so currently, we
need to think about how we can deal with newly emerging
patients — so-called new claimers. Therefore, we believe
that much more experience has been accumulated overseas,
and we would like to hear some presentations and comments in regard to this from overseas speakers.
After these opening remarks, we look forward to listening to presentations from prominent specialists and having
very active discussions, so that research on TE will progress
and be further developed, not only in Japan, but also overseas. With this, I would like to close my opening remarks.
Thank you very much.

Fumihiko Hinoshita (Moderator): Mr. Annaka, thank

you very much. Next, Dr. Tsugumichi Sato, the Director of
the Ishizue Foundation, the Public Interest Incorporated
Foundation of Thalidomide Victims in Japan, will give his
opening remarks.

Welcome & Opening Remarks

Tsugumichi Sato
My name is Tsugumichi Sato from the Ishizue Foundation, the Public Interest Incorporated Foundation of Thalidomide Victims. Thank you very much for your invitation. The
Ishizue Foundation is an incorporated foundation under
the terms of the settlement of the thalidomide lawsuit for
compensation that provides support to thalidomide victims.
This organization was established as a welfare center.
When this organization was established, it was operated
by the parents of the thalidomiders; however, for about the
past 20 years, the organization has been operating in accordance with the initiatives of the victims. Therefore, the victims are now the operators.
I also gave opening remarks in the first symposium, and
at that time, I mentioned that historically, holding this symposium for thalidomide embryopathy in Japan is quite
epoch-making. And it's been 4 years since then.
I believe that this is another historical epoch-making
symposium, and that’s great news for me. For many years in
various countries around the world, specialists have gotten
involved in medical care for the victims of thalidomide embryopathy, and I am really looking forward to listening to

prehensive support.
For this as well, we really count on measures guided by
research by specialists that can identify the best type of support for older thalidomiders. As Mr. Annaka mentioned, we
have recently started to see new claimers for potential TE.
Dr. Kayamori is going to introduce us two new claimer
cases, followed by another. This person has a hearing problem. For a long while after the thalidomide disaster, the victims were not registered as thalidomiders, probably because
of certain reasons of the parents. But now that they have
reached a certain age and began having problems, they have
started to make new claims. Therefore, we have to recognize
them as new thalidomiders and think about how we can
deal with them.
At the same time, there is probably a grey zone or borderline patients, so how we can deal with them is currently
under consideration by authorities and specialists. Also regarding this point, appropriate recognition as thalidomiders
should be given as early as possible if legitimate.
Again, I am thankful for this very valuable opportunity
to listen to presentations by specialists and very much looking forward to it. Thank you very much.

their lectures.
Today, not only I but also the thalidomiders currently operating the Ishizue Foundation, have joined this symposium.
Nine board members are in attendance, in addition to social
workers who provide consultations. We, the thalidomiders,
are currently facing various problems, and ‘health’, one of
the themes of the symposium, is quite an important issue for
us.
In Japan, many TE victims have died each year, especially
the last couple of years. Last year, three victims passed away,
so we really have deep concerns about our health. Fortunately, centered around Dr. Hinoshita, we have a MHLW-initiated research group, and this group is very active in terms
of research and investigations. We would like to show our
appreciation for their efforts. I believe that the efforts of the
group will be of great help in maintaining our health.
I am currently 56 years old. Most European victims are
probably 1 or 2 years older than me. Anyhow, we are rapidly approaching 60 years of age. Therefore, we have started
thinking about our remaining life, and especially if we can
receive appropriate care as we age in the future.
Japan provides long-term health care insurance and ensures public support to all residents. However, in our case,
we have complications associated with aging and thalidomide-related symptoms, so I wonder if we can receive com-
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Endocrine and Metabolic Disorders
Tetsuya Tagami

The Medical Checkup Center, National Hospital Organization Kyoto Medical Center, Kyoto, Japan

Fumihiko Hinoshita (Moderator)
Good afternoon. Now let me introduce the first presenter or speaker of this symposium. I introduce
Dr. Tagami, the Director of the Medical Checkup Center at National Hospital Organization (NHO)
Kyoto Medical Center. He will be giving a presentation on endocrine and metabolic disorders in
thalidomiders. Dr. Tagami, please.

Thank you very much, Dr. Hinoshita, for your very kind

patients (1 man and 2 women) were under treatment with

introduction. Good afternoon to everyone. I am Tetsuya Tag-

more than two different diseases simultaneously from

ami of NHO Kyoto Medical Center. We’ve been investigat-

among hypertension, diabetes, and dyslipidemia. Accumu-

ing thalidomiders with a focus on endocrine and metabolic

lating risk factors, which lead to atherosclerosis, should be

disorders. (Fig. 1)

addressed through diet and exercise therapy.(Fig. 3)

I will talk about endocrine and metabolic disorders in pa-

The second topic is overweight. Ten patients had obesity;

tients with thalidomide embryopathy (TE) from our hospital

9 of whom were women. The BMI of 1 woman was 34. An-

in Kyoto. We have examined 46 TE patients, including 15

other woman had a decreased body weight from 60 kg at the

men and 31 women, at NHO Kyoto Medical Center. Among

first visit to 53 kg at the second, with a BMI decreasing from

these 46 patients, 11 (4 men and 7 women) were examined

26 to 23. Patients with TE are prone to becoming overweight

twice at our center in 9 years over a cumulative total of 57

Introduction

visits (19 for men and 38 for women). Their mean age was
53 years. (Fig. 2)

First of all, some patients are already under treatment
with lifestyle-related diseases. Six patients (2 men and 4
women) with hypertension, 3 with diabetes mellitus, 8 with
dyslipidemia, 2 women with osteoporosis, and 2 men with
gout were under treatment already. Three of these patients
who were examined twice were started on medication for
a lifestyle-related disease by the second visit. Two patients
were treated during this period. There is a possibility the
results of the first examination initiated medication. Three
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l We have examined 46 patients (15 men and 31
women) with thalidomide embryopathy (TE) at
National Hospital Organization Kyoto Medical
Center.
l Among these, 11 patients (4 men and 7 women)
were examined twice at our center in 9 years and a
cumulative total of 57 visits (19 for men and 38 for
women) were made (mean age: 53.1 years).
Fig. 2

Under Treatment with Lifestyle disease
l Six patients (13%, 2 men and 4 women) with hypertension, three
(one man and 2 women) with diabetes mellitus (DM), eight (3 men
and 5 women) with dyslipidemia, two women with osteoporosis
and two men with gout were under treatment.
l Three of 11 patients (27%) who were examined twice were started
medication for some lifestyle disease by their 2nd visit. Two patients
were treated during the periods. There is a possibility that the
result of 1st examination initiated medication.
l Three patients (6.5%, one man and 2 women) were under
treatment with more than two different diseases among
hypertension, DM and dyslipidemia, simultaneously. Accumulating
risk factors, which lead to atherosclerosis, should be addressed
through diet and exercise therapy.

Fig. 3

Endocrine and Metabolic Disorders

because of not only developmental limb disorders, but also

women. Persisting lipid disorders exacerbate atherosclero-

of finding going outside to be a hassle. As these patients age,

sis. At-risk patients would benefit from proper eating habits

they are at increased risk of reduced muscle mass in their

and appropriate pharmacotherapy. (Fig. 6)

healthy limbs, which is called sarcopenia, as well as weight

Abnormal glucose metabolism. A high level of HBA1c

gain, because this reduction lowers their basal metabolism,

was observed in five patients (2 men and 3 women). The

leading to sarcopenic obesity. Ways must be found to main-

HBA1c level was 7.0 to 8.0 in one person and 6 to 7 in four.

tain muscle mass in these patients. (Fig. 4)

Hepatic steatosis. Regarding liver function, seven patients had high ALT levels. The ALT of one man improved

Because the HBA1c level increased in almost all of the patients who were examined twice, we have to follow up their
health carefully. (Fig. 7)

at his second visit. The ALT of one woman was as high as

Hyperuricemia. Ten patients had hyperuricemia, and one

53 IU. High ALT levels were not only liver-related. Ultraso-

male had a blood uric acid level on the order of 8 mg/dL.

nography revealed a finding of hepatic steatosis. High hepa-

Hyperuricemia not only causes gout flare-ups, but also is

to-renal echo contrast was seen in 21 patients (46%). At-risk

considered a risk factor for atherosclerosis. Pharmacothera-

patients would benefit from a better diet. (Fig. 5)

py would be recommended in such a patient if urinary cal-

Dyslipidemia. More than half of the patients had hy-

culus, renal disorders, hypertension, ischemic heart disease,

per-LDL cholesterolemia. LDL cholesterolemia had im-

diabetes mellitus, metabolic syndrome or other such comor-

proved in two women at their second visit. Blood LDL

bidities were present.(Fig. 8)

cholesterol levels were more than 150 in some patients, more

Chronic kidney disease (CKD) was seen in three patients.

than 170 in two women, and over 200 in two women. One

A female patient with an eGFR of 17 showed findings of

man had hypo-HDL cholesterolemia. Thirty patients had hy-

polycystic kidney in an ultrasound examination. Solitary

pertriglyceridemia. Blood triglyceride levels were more than

kidney and other deformations are reported in patients with

200 in some patients and more than 300 in one man and two

TE. Caution in the form of regular examinations is needed,

Overweight

Dyslipidemia

l Ten patients (22%, one man [6.7%] and 9 women [29%])
had obesity (i.e., body mass index [BMI] > 25 kg/m2). The
BMI of one woman was 34.4 kg/m2. Another woman
decreased her body weight from 60kg at 1st visit to 53kg at
2nd visit (from 26 to 23 in BMI).
l Patients with TE are prone to becoming overweight not
only because of developmental limb disorders, but also
because many find going outside a hassle.
l As these patients age, they will be at increased risk of
reduced muscle mass in their healthy limbs (sarcopenia)
and weight gain as this reduction lowers their basal
metabolism (sarcopenic obesity). Ways must be found to
maintain muscle mass in these patients.
Fig. 4

l More than a half of the patients (27 of 46 [59%], 8 men [53%] and
19 women [61%]) had hyper-low density lipoprotein (LDL)
cholesterolemia (>120 mg/dL). LDL cholesterolemia had improved
in two women at their 2nd visit. Blood LDL cholesterol levels were
150–159 mg/dL in three men and two women, 170–179 mg/dL in
two women, and over 200 mg/dL in two women.
l One man (6.7%) had hypo-high density lipoprotein (HDL)
cholesterolemia (<40mg/dL).
l 13 patients (28%, six men [40%] and seven women [23%]) had
hypertriglyceridemia (>150 mg/dL). Blood triglyceride levels were
200–299 mg/dL in two man and three women, and 300–399 mg/dL
in one man and two women.
l Persisting lipid disorders exacerbate arteriosclerosis. At-risk patients
would benefit from proper eating habits and appropriate
pharmacotherapy.

Fig. 6

Hepatic Steatosis

Abnormal Glucose Metabolism

l Seven patients (15%, three men [20%] and four
women [13%]) had high alanine aminotransferase
(ALT) levels >30 IU/L. The ALT of one man
improved at his 2nd visit. The ALT of one woman
was as high as 53 IU/L.
l High ALT levels were not the only liver-related
concern. Ultrasonography revealed findings of
hepatic steatosis (high hepato-renal echo
contrast) in 21 patients (46%, nine men [60%]
and twelve women [39%]).
l At-risk patients would benefit from a better diet.

l The high level of hemoglobin A1c (HbA1c; National
Glycohemoglobin Standardization Program) level (>6.2) was
observed in five patients (11%, two men [13%] and three
women [10%]).
l The level of HbA1c was 7.0-7.9% in one person (under
treatment with diabetes mellitus [DM]) and 6.0-6.9% in four
persons (one was under treatment with DM and another was
within normal range at 1st visit).
l Because the HbA1c level increased in almost all the people
who were examined twice, we have to follow up carefully with
their health.

Fig. 5

Fig. 7
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even where no clear evidence of deformation is present,

Although we did not perform any diagnostic tests focusing

because such patients may experience age-related diseases

on endocrine function, the adverse reaction to thalidomide

associated with renal function more quickly than healthy

listed below suggests that embryonic exposure could pos-

people. (Fig. 9)

sibly affect the development of endocrine tissues. These are

Osteoporosis. Bone mineral density analysis revealed

secondary effects of thalidomide and the thalidomide deriv-

lumbar spine density of less than 70% of the young adult

ative, lenalidomide, on endocrine and metabolic function.

mean in three patients and 70% to 80% in nine patients.

First, increased insulin resistance; second hypothyroidism;

Femoral neck density was less than 70 in eight patients and

third, thyrotoxicosis; fourth, hypoadrenalism; and fifth hy-

70 to 80 in 16 patients. Consequently, 10 patients (2 men

pogonadism.(Fig. 11)

and 8 women) had confirmed osteoporosis, and 18 had con-

Now, I will summarize the key points. Obesity, which in-

firmed osteopenia. Endogenous risk factors for osteoporosis

cludes sarcopenic obesity, may be the result of limited phys-

include: 1) being a post-menopausal women at least 55 years

ical activity. Hepatic dysfunction is often caused by hepatic

of age; 2) being underweight; 3) being on corticosteroids; 4)

steatosis. Patients often have dyslipidemia. Some patients

having diabetes mellitus or thyroid disease; and 5) having a

have impaired glucose tolerance or chronic kidney disease.

family member with osteoporosis. Lifestyle-related factors

Osteoporosis may affect men as well as women. Thalido-

include: 6) being a smoker; 7) being a heavy drinker; and 8)

mide and its derivatives cause thyroid dysfunction and en-

not exercising or not getting sunlight, which is a particular
concern in patients with TE. (Fig. 10)

docrine and metabolic abnormalities. (Fig. 12)
Thank you for your attention.

Finally, endocrine and metabolic abnormalities. Among
the 29 patients who underwent measurement, abnormal
blood thyroid-stimulating hormone levels were observed
in three (slightly high in 2 patients and slightly low in 1).

Hyperuricemia
l Ten patients (22%, seven men [47%] and three women
[10%]) had hyperuricemia (>7.0 mg/dL). One male
patient had a blood uric acid level on the order of 8
mg/dL.
l Hyperuricemia not only causes gout flare-ups but is
now also considered a risk factor for arteriosclerosis.
Pharmacotherapy would be recommendable in such a
patient if urinary calculus, renal disorders,
hypertension, ischemic heart disease, diabetes mellitus,
metabolic syndrome, or another such comorbidity
were present.
Fig. 8

Osteoporosis
l BMD analysis revealed a lumbar spine density of less than 70% of the
young adult mean (YAM) in three patients (one man and two women) and
70% to 80% of YAM in nine patients (three men and six women).
Femoral neck density was less than 70% of YAM in eight patients (one man
and seven women) and 70% to 80% of YAM in 16 patients (five men and
eleven women).
l Ten patients (22%, two men [13%] and eight women [26%]) had confirmed
osteoporosis, and 18 patients (39%, four men (27%) and 14 women (45%)
had confirmed osteopenia.
l Endogenous risk factors for osteoporosis include (1) being a
postmenopausal woman at least 55 years of age, (2) being underweight,
(3) being on a corticosteroid, (4) having diabetes mellitus or a thyroid
disease, and (5) having a family member with osteoporosis, and lifestyle
factors include (6) being a smoker, (7) being a heavy drinker, and (8) not
exercising or getting sunlight. Risk factor #8 is a particular concern in
patients with TE.

Fig. 10

Chronic Kidney Disease (CKD)

Endocrine and Metabolic Abnormalities

l CKD (estimated glomerular filtration rate [eGFR] <60
mL/min/1.73 m2) was seen in three patients (6.5%, one
man [6.7eGFR = 55] and two women [6.5eGFR
= 17, 59]). A female patient with an eGFR of 17
mL/min/1.73 m2 showed findings of polycystic kidneys
in an ultrasound examination.
l Solitary kidney and other deformations are reported in
patients with TE. Caution in the form of regular
examinations is needed, even when no clear evidence
of deformation is present, because these patients may
experience age-related decreases in renal function
more quickly than healthy people.

l Among the 29 patients who underwent measurements, blood
thyroid stimulating hormone levels were observed in three patients
(10%); slightly high in two patients (6.9%, one man [12.5%] and one
woman [4.8%]) and slightly low in another woman (3.4%, 4.8%).
l Although we did not perform any diagnostic tests focusing on
endocrine function, the adverse reactions to thalidomide listed
below suggest that embryonic exposure could possibly affect the
development of endocrine tissues.
l Secondary effects of thalidomide and the thalidomide derivative
lenalidomide on endocrine and metabolic function:
(1) Increased insulin resistance
(2) Hypothyroidism: Incidence of 0.9% (per package insert),
(4) Thyrotoxicosis (thyroiditis)
(5) Hypoadrenalism
(6) Hypogonadism

Fig. 9
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Fig. 11

Endocrine and Metabolic Disorders

Key Points
l Obesity may be the result of limited physical
activity.
l Hepatic dysfunction is often caused by hepatic
steatosis.
l Patients often have dyslipidemia.
l Some patients have impaired glucose tolerance or
chronic kidney disease (CKD).
l Osteoporosis may affect men as well as women.
l Thalidomide and its derivatives cause thyroid
dysfunction and endocrine and metabolic
abnormalities.
Fig. 12
Q&A
Fumihiko Hinoshita: Thank you very much, Dr. Tagami. Do
you have any questions from the floor? Hi, please.
Jan Schulte-Hillen: I would like to know the pathologies
you found in the endocrinologic functions of the thalidomiders, are they augmented with respect to the normal Japanese population? For example, as I remember, you found
elevated HBA1c in 11% of the patients from Germany. I
know that in this age group, the percentage of people who
have elevated HBA1c is already something between 5% and
20%. Those numbers seemed very high and I would like to
know how the data of thalidomiders compares with that of
the normal Japanese non-thalidomide population. Thank
you very much.

astonished and they say, “Well, then, I will proceed like that.
I will do that.”
So, I think it’s very important to think of that and inform
people that they have an opportunity to do something
against these additional lifestyle-related illnesses as they are
growing older. The problem is, they don’t think of it. Thank
you.
Tetsuya Tagami: Thank you very much. I think our job is
to find such diseases, lifestyle-related diseases, and then,
we can start a statin or some glucose-lowering medicine. So,
that is, I think, very important. Thank you.
Fumihiko Hinoshita: Okay, I can give some additional comments for you. You know, in Japan, there is such a good system to carry out general medical checkups. His hospital also
has such a system, you know, the general medical checkup.
So we, the Japanese research group, have carried out medical checkups at three medical hospitals or centers on 24 thalidomiders per year.
Then, those patients receiving medical checkups are lucky
in the respect that abnormalities such as high glucose levels,
dyslipidemia, obesity, and fatty liver will be found; thus,
they will be informed early about such abnormalities, which
promotes prompt measures or treatment. So, maybe they are
lucky. Do you understand, Dr. Greiner?
So, those thalidomiders with lifestyle-related diseases would
be treated early because they were examined in general
medical checkups and basically, any abnormalities would
soon be known by recipients with TE. But it is also practiced
in the general population, too. That is, the Japanese medical

Tetsuya Tagami: Thank you for your question. We have not

checkup system.

directly compared thalidomiders with the normal popula-

Christina Ding-Greiner: We do have free checkups in Ger-

tion in terms of prevalence. But there is, I think, the possibility that thalidomiders engage in less exercise, maybe, which
causes obesity, so the prevalence may be higher than that in
the normal population, but I don’t have any direct comparison data now.
Fumihiko Hinoshita: Next, please.
Christina Ding-Greiner: We have a similar situation in
Germany, too. We have a lot of thalidomiders with these
kinds of diseases, which are bad for atherosclerosis. I have
the impression that they are thinking mainly of thalidomide
damage, and that they don’t think they may have something
as trivial as a high glucose or higher cholesterol and so on. I
have the impression that they are not very well informed of
what they can actually do for their own health.
If I speak to them and I tell them about prevention, they are

many, but for thalidomiders, it’s difficult because it’s often
hard to take blood samples and measure blood pressure.
They are not bound to go for a checkup, they are free not to
go. Maybe they are not thinking of the hazards. They think
more of the difficulty in taking blood and so on, and they
say, “Well, I don’t want any checkup”. That’s a great issue,
too.
Fumihiko Hinoshita: Oh, I understand. You mean there are
some differences in the severity of TE between Germany
and Japan. You know, we have only a few thalidomiders
with both serious upper and lower limb problems, only two
or three.
Basically, they might have short arms and deformities so
that we can't take blood from some vessels on the arms in
a limited number of cases with TE. So, it is very rare not to
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take any blood samples or measure blood pressure. But in
your country, you know, there are some thalidomiders with
no or very short limbs. Dr. Morrison, do you have any comment?

Fumihiko Hinoshita: Maybe, someone is now raising his
hand.
Tsugumichi Sato: Well, we don’t know all the causes of
death for everybody who has passed away, but many of

Dee Morrison: Yes. Two questions. I may need both of you

them experienced sudden death. So, sudden death is a

to answer. We have seen some with TE with sleep apnea in

mainstay these days. To respond to the question of Dr.

the UK, and we know this contributes to cardiovascular dis-

Schulte-Hillen, in my memory, Japanese thalidomiders have

ease. Increased risks are obesity, etc., but also jaw problems

diabetes, hyperlipidemia, and hypertension at nearly twice

and abnormalities of the nasal passages. I wonder if you

the rate of the general population for similar age groups.

have looked at sleep apnea—we haven’t actually done any

And these are the data from a national survey for Japanese

formal research yet—and whether you have any knowledge
of this?
My second question is on CKD. You mentioned that even
though they had normal renal function, they might be more
at risk as they age. Is there any evidence for this or is it a
supposition?
Tetsuya Tagami: I will answer the second question first. I
think the obvious abnormality is not present, maybe, but
some microscopic abnormalities may be present, but I have
no evidence, sorry. Regarding the first question on CVD, I
haven’t experienced it before. Do you have any experience
with this, Dr. Hinoshita?
Fumihiko Hinoshita: Okay, I might roughly understand
almost all of the data—clinical data taken at those medical
checkups. But so far, I have not found any marked association of high or significant risks for cardiovascular diseases
in thalidomiders in Japan. Namely, no marked association

thalidomiders.
Fumihiko Hinoshita: You are talking about the second national survey last year?
Tsugumichi Sato: Yes, yes.
Fumihiko Hinoshita: But, as for hypertension, almost the
same frequency.
Tsugumichi Sato: Sorry, I mean diabetes and hyperlipidemia.
Fumihiko Hinoshita: I should correct his comment because
I myself performed it. Then according to the recent national
survey about the present situation and current diseases in
thalidomiders in Japan, I don’t know why, but the frequency
of hypertension in the thalidomiders is almost the same as
that in the age-matched general population.
Fumihiko Hinoshita: Are there any other comments or

so far for cardiovascular diseases. In general, in Japan, there

questions? OK. Dr. Schulte-Hillen.

are fewer people who would suffer from coronary problems

Jan Schulte-Hillen: Yes, I would like to answer whoev-

compared with Western countries.
Next, I should partly answer your question about sleep apnea syndrome. You might have mentioned sleep apnea syndrome, SAS, in short, too. Sorry, I know that in your country
you are trying to disclose problems associated with SAS in
thalidomiders, right? But in Japan we have not done it.
As for as jaw problems, at least at my National Center for
Global Health and Medicine, we have been checking abnormalities of the jaw in subjects who were receiving general
medical checkups. I’m sorry to say, however, that today, the
chief of the dental and oral surgery department at our center
could not attend, but he said Japanese thalidomiders do not
significantly have any serious unexpected jaw problems.
That’s all.
Tetsuya Tagami: As Mr. Sato mentioned before, I heard that
some patients have already died. Then, do you know the
cause of this?
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er asked the question regarding if the cause of death was
known. I would like to say that 2 years ago in Germany, 32
thalidomiders died, and there are no scientific data for the
cause of death. It is absolutely not known. But, if you ask
peer groups, if you ask friends, they say that they passed
away without any warning, so we are talking about something like sudden death, like stroke or myocardial infarction,
I think.
Fumihiko Hinoshita: Some stroke or cardiovascular events
have been reported in your country. But in Japan, maybe
no marked causes have been found in most cases with TE,
as Mr. Sato said. Okay, anyway, our time is up, so now, let’s
move on to the next presentation. Thank you very much, Dr.
Tagami.

Medical Check-up of Otorhinolaryngology (ORL) for
the Patients of Thalidomide Embryopathy (TE)
Nirou Tayama

Department of Otorhinolaryngology, National Center for Global Health and Medicine, Tokyo, Japan

Tetsuya Tagami (Moderator)
The next speaker is Dr. Nirou Tayama, from National Center for Global Health and Medicine, Tokyo, Japan. The title of the talk is “Medical Checkups Regarding Otorhinolaryngology (ORL) for
Patients with Thalidomide Embryopathy (TE)”. Now, Dr. Tayama, please.

Thank you very much. I would like to talk about ENT
medical checkups for ORL (otorhinolaryngology), what kind

ments we should provide. This is something we are thinking
about.(Fig. 1, 2)

of results are gained, and what we should do. So, ENT and

In ENT, when it comes to malformations, Dr. Tanaka of

hearing disorders, as well as malformations, have been stud-

Teikyo University has presented a list and a report. As his

ied. CT images are also used to study the situation and with

study progressed, he observed the temporal bone malfor-

that, we came up with problems likely faced by thalidomid-

mation, the outer, inner, and also middle ear malformation

ers in the future and what kind of countermeasures or treat-

and abnormalities within them that make hearing difficult,

2nd

International Symposium of
Thalidomide Embryopathy

and he came to find the impact of the site malformation.
So, if there is an inner ear problem, nerve deafness would
occur, and if there is an outer ear problem, then conductive
deafness would occur. And if both, in that case, combined

Medical check-up of
Otorhinolaryngology(ORL) for the
patients of
thalidomide embryopathy(TE)

deafness would develop.(Fig. 3)
So, in the nose and oral cavity, abnormalities or malformations have been pointed out. But we haven’t really recognized these clearly as symptoms according to our study.
So, for about 3 years, the total number is 28 (19 males, 9 females). (Fig. 4)

Dr. Nirou Tayama/Dr. Katsuhiro Tsutsumiuchi
Department of Otorhinolaryngology
National Center for Global Health and Medicine, Tokyo, Japan

Fig. 1

Today’s contents
• Summary of medical check-up at our
department
– Malformation
– Hearing disorder

• Problems we found

– Local treatment of ears

• Future measures

– What should the otorhinolaryngologists do?

According to a report by Dr. Tanaka, the number is limited; however, we conducted CT scans on all the patients for
comparisons, that’s the great approach. So, malformations of

Abnormality around ORL of the TE patients

＊

１． Abnormality of auditory organ
１）Malformation
⑴Malformation of external ear
a)．auricle：anotia，microtia，dysplasia，accessory auricle
b)．ear canal：meatal atresia，meatal stenosis
⑵Malformation of middle ear
⑶Malformation of inner ear
２）Functional disorder（auditory disorder）
⑴conductive hearing loss
⑵sensorineural hearing loss
⑶combined hearing loss
２．Abnormality of external nose：saddle back nose，small apex
３．Abnormality of oral area
hemangioma，cleft lip，cleft palate，cleft uvula
４．Abnormality of pharynx
⑴Abnormality of tonsils
⑵Abnormality of pharynx
５．Facial palsy

＊Tanaka etc．（1986） partly modified

Fig. 2

Fig. 3
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the inner, outer, or middle ear are quite conspicuous as ORL

In 1986, Dr. Tanaka had already studied many cases with

problems, hearing loss, equilibrium disturbance, facial palsy,

TE. And in the study the hearing test was the main focus.

and others.(Fig. 5)

The malformation of the inner, middle, and also outer ear

Now, the problem is that hearing loss is one problem, but

hasn’t been really studied by CT. (Fig. 8)

other ear malformations, especially outer ear malformations,

According to the 28 cases we studied, malformations of

lead to other problems, like being unable to wear masks or

the inner, external, and middle ear are just like this. And

glasses. Also, if the external ear canal has a malformation,

Full List of our Cases

it’s very difficult to wear a hearing aid.
These problems increase with age, I believe. So currently,
these thalidomiders, their age is right around 60 years, and
with aging, they are going to have more and more hearing
problems. There might be more such patients exceeding 65
years of age. In that case, how hearing aids can be appropriately used and worn will be a problem that we may encoun-

No.

sex

age External ear Mal.

middle ear Mal.

Inner ear Mal.

1

M

52 なし

△

なし

2

M

54 なし

なし

なし

3

M

○
耳介形態異常（術
57
後）
外耳道閉鎖

○

4

M

53 なし

なし

なし

5

F

なし

M

52 なし
なし
54

なし

6

なし

なし

7

M

52

8

F

57 なし

なし

外耳道狭小？

なし

右真珠腫性中耳炎
なし

なし

なし

なし

9

M

52

10

M

56 なし

なし

なし

11

F

54 なし

なし

なし

12

F

56 なし

なし

なし

13

F

54 耳介正常，外耳道狭
窄

左真珠腫性中耳炎

countermeasures for that. This is quite a busy slide, but this

14

F

54 なし

なし

なし

15

M

54 耳介軽度？
外耳道狭窄＋

なし

○

is a list that we came up with. Hearing problems, CT find-

16

M

54 なし
○

なし

なし

ter more frequently.
So, in the future, we have to of course think about

ings, and limb disabilities, and how they are distributed,

17

M

were also studied in a total of 28 cases.(Fig. 6, 7)

Medical Check-up of ORL
Duration：14, Nov, 2015 – 15, Jan, 2019
Numbers：28（M 19，F 9）
Age：52y.o. – 57y.o.
Evaluation items：
・Malformations in ORL
・Hearing disorder

54

耳介奇形（右＞左）
右外耳道狭窄，左閉
鎖

軽度の中耳奇形あるが?聴力正常 なし

○

なし

異常なし

なし

拇指要害

右：90dB，110dB
左：90dB，85dB

外耳道膜様閉鎖
外耳・中耳奇形
両側つち骨，きぬた骨形成不全

なし

なし

なし

異常なし

なし

○

なし

異常なし

なし

○

なし

聴力低下は加齢変化？

なし

○

両側外側半規管低形成
右慢性中耳炎

真珠腫性中耳炎
内耳形態異常
異常なし
軽度聴力低下は加齢変化

なし

○

なし

○

なし

○

右：110dB，scale out
左：50dB，scale out
右：25dB，20dB
左：25dB，35dB
右：50dB，80dB
左：20dB，45dB
右：15dB，10dB
左：15dB，25dB
右：5dB，5dB
左：10dB，5dB
右：5dB，10dB
左：5dB，10dB

なし
なし

右：35dB，25dB
左：40dB，20dB
右：10dB，10dB
左：10dB，20dB

○

右：105dB，95dB
左：40dB，40dB
右：10dB，10dB
左：10dB，10dB

○

高度難聴

No. sex age External ear Mal.
18

M

55 なし

middle ear Inner ear
Mal.
Mal.
Hearing level
右：10dB，15dB
なし
左：5dB，10dB

なし

なし

異常なし

なし

○

なし

異常なし

なし

○

なし
右外側半規管低形成
両側慢性中耳炎
左真珠腫性中耳炎

異常なし

○

○

なし

○

なし
右蝸牛半規管低形成
左外側半規管形成異常
左翼突管無形性

異常なし

なし

○

なし

○

なし
右側頭骨異常
外耳道形態異常
中耳奇形（耳小骨すべて）
内耳形態異常
左側頭骨異常
外耳道無形性
中耳奇形（耳小骨すべて）
内耳形態異常

異常なし

なし

○

外転障害

なし

外耳・中耳・内耳奇形
左下顎頭扁平化

CT

notes

Eye movement

Upper limbs

正常

異常なし

なし

上肢

19

M

右：耳介奇形，外耳道狭窄で耳垢＋
56 左：耳介正常，外耳道狭窄，鼓膜異常 ○

○

高度難聴

両側内耳低形成
（みぎ半規管低形成、ひだり蝸牛・半規管低形
成）
外耳．中耳，
外転神経麻痺
両側中耳奇形
内耳
（ツチ骨・キヌタ骨低形成、アブミ骨無形成）
両側外耳道狭窄

20

M

右：耳介正常，外耳道狭窄
54 左：耳介正常，外耳道狭窄で耳垢＋

○

○

高度難聴

両側内耳低形成
（みぎ蝸牛・半規管低形成、ひだり単洞化）
両側中耳奇形
知的障害
（耳小骨は3つともあり、主にキヌタ骨低形成）
両側外耳道狭窄（軽度）

眼球運動障害

聴覚

21

M

55 なし

なし

なし

正常

異常なし

なし

上肢

22

F

55 なし

なし

なし

正常

異常なし

なし

上肢

23

M

右：耳介低形成，外耳道狭窄
左：耳介やや低形成，外耳道狭窄で細
56 く確認できず

高度難聴

両側内耳無形成（内耳道含め）
両側中耳奇形
（ツチ骨・キヌタ骨低形成、アブミ骨無形成）
両側外耳道狭窄

外耳＜中耳
眼球運動障害
＜内耳

聴覚

外耳・内耳に明らかな奇形は認めない
両側キヌタ骨やや低形成

左鼓膜石灰
なし
化

上肢

24

M

55 なし

25

M

58

26

F

右：耳介形低形成，外耳道閉鎖
57 左：耳介形低形成，中耳術後

右：耳介形成術後，外耳道狭窄，耳垢
左：耳介形成術後，外耳道閉鎖

なし

なし

右：15dB，10dB
左：40dB，75(30)dB

○

○

高度難聴（混合性）

○

○

高度難聴

27

F

55 なし（右に耳垢）

なし

△

28

M

58 なし

なし

なし

F

56 なし

右：10dB，5dB
左：10dB，10dB
右：10dB，10dB
左：10dB，5dB

なし

△

右：15dB，10dB
左：15dB，10dB
右：20dB，20dB
左：20dB，20dB

右：S.O.，S.O.
左：15dB，20dB

両側内耳奇形なし（ひだりやや低形成？）
みぎ中耳奇形なし
ひだり耳小骨無形成
みぎ外耳道高度狭窄、ひだり外耳道閉鎖
両側内耳奇形
（みぎ＞ひだりで半規管・蝸牛低形成）
両側中耳奇形
（みぎツチ骨・キヌタ骨低形成、アブミ骨無形
成）
ひだり耳小骨無形成
みぎ外耳道閉鎖、ひだり外耳道閉鎖術後

重複

左顔面神経麻痺 聴覚

顔面神経麻痺
外転障害

聴覚

両側外側半規管やや低形成

なし

上肢

正常

なし

上肢

両側外側半規管やや低形成（みぎ＞ひだり）

なし

○

Fig. 7

Fig. 4

Problems in ORL
• Caused by abnormality in ORL organs
Hearing loss：
Malformations of external/middle/inner ear
Equilibrium disturbance：
Malformations of inner ear
Facial palsy：
Malformations of inner ear
Unable to wear mask/glasses：
Malformations of external ear
Unable to wear common HA：
Malformations of external ear
• Caused by other abnormalities（mainly disorder of upper limbs）
Unable to blow nose
Unable to clean ear canal

14

notes

両側きぬた骨低形成の可能性

Fig. 6

29

Fig. 5

○

CT

右：10dB，20dB
左：10dB，25dB
右：10dB，10dB
左：10dB，30dB
右：20dB，55dB
左：20dB，50dB

○

Upper
Eye movement limbs

Hearing level
右：15dB，15dB
左：15dB，10dB
右：10dB，25dB
左：15dB，35dB

Abnormality of ear
Our cases

Tanaka(1986)

7/28(25%)
10/28(35.7%)

43/137(31%)
39/137(28%)

External ear
Malformation of auricle
Malformation of ear canal

Middle ear

8/28(28.6%)

Inner ear

8/28(28.6%)

Hearing loss
*12/28(46.9%)
83/137(61％)
（*contains age-related and other diseases）

Fig. 8

Medical Check-up of Otorhinolaryngology (ORL) for the Patients of Thalidomide Embryopathy (TE)

when it comes to findings regarding hearing problems, most
of the cases have malformations in their ears.
And here, while the number is a bit distant, about 70% of
the patients with a malformation had hearing loss.
In some cases, the surgery was already done, the ossicle

Malformation of auricle(No.17)
• meatal atresia/stenosis

chain was generated, a hearing aid was worn, or an external
ear canal was established. But in such cases, earwax tends to
be accumulated, so this has to be well taken care of. (Fig. 9)
So now, this one is the microtia, and also there is atresia
for the outer ear canal, and you hardly see anything at all.
Then, there are various inner ear abnormalities. The malformation takes place in the case of the inner ear.(Fig. 10, 11)
This is case #3, which involved very severe hearing difficulties. This part of the auditory ossicle is malformed on the

Fig. 11

right and left, causing a malformation of the inner ear. (Fig.
12, 13)
This is case #7. Towards the right, there is the otitis media
and cholesteatoma. We have seen other similar cases.(Fig.
14, 15, 16)

Malformation of external ear(No.３)
• post otoplasty (one side)
• meatal atresia (the other side)

Malformation of middle ear(No.３)
CT
• right meatal atresia, after left otoplasty
• bilateral hypoplasia of incus/stapes
• bulky stapes (bilateral)
• inner ears normal
Hearing level
• R：1000Hz(90dB)，4000Hz(110dB)
• L：1000Hz(90dB)，4000Hz(85dB)
Fig. 12

Fig. 9

Malformation of auricle(No.17)
• microtia

Fig. 13

Fig. 10
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And in this case, the semicircular canal has a malforma-

ous abnormalities, and the auditory ossicle is also malformed.

tion. So, to what extent is this temporal bone malformation

In this case, a very severe hearing difficulty developed, so

and otitis media cholesteatoma correlated? The number

hearing capability was almost lost. Then, other known oto-

of cases is limited, so we don’t know the relation between

logical disorders. Well, these are limited. Five cases of ocular

those two. Here is the auditory ossicle and here you can find

motility disorder and facial palsy due to malformation of the

the lesion.

temporal bone. Nose, larynx, pharynx, no abnormalities. And

Case #17. Malformation of inner ear. Here you can see vari-

Right Cholesteatoma(No.７)

the malformation of limbs and ORL abnormalities are correlated based on Dr. Tanaka’s study. (Fig. 17, 18)
The malformation of limbs and ORL abnormalities were
concomitantly found in seven cases, and 15 cases had malformation of limbs only and no ORL abnormality. Hence, six
cases had ORL abnormalities without any limb abnormalities. (Fig. 19, 20)
The hearing and CT results regarding the malformation
of the inner ear are not always in concordance, and there are
some differences. Even though there is mild hearing impairment, and in some of them, no anatomical abnormalities are

・Bilateral hypoplasia of lateral semicircular canal
・Relation with Malformation is uncertain
Fig. 14

clearly shown by CT. Therefore, it cannot be clearly identified what actually causes hearing loss in such cases. (Fig. 21)
Well, so what are the main problems in relation to ORL?

Malformation of inner ear(No.17)

Abnormal right temporal bone
meatal stenosis
malformation of middle ear
(All the ossicles)
malformation of inner ear

Fig. 15

Abnormal left temporal bone

meatal atresia
malformation of middle ear
(All the ossicles)
no inner ear

Fig. 17

Relation between
malformation of limbs
and ORL abnormality
Tanaka etc.（1986）

ORL abnormality

Malformation
of limbs

yes

no

yes

50(7)

46(15)

no

16

Fig. 18

105(22)

32(6)

0(0)

32(6)

91(13)

46(15)

137(28)

（ ）shows our cases
Fig. 16

total
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Mostly, some patients need regular ear treatment, like those

This is also the case of patients with upper limb disorders,

who have stenosis in the ear—external ear canal stenosis.

who have an accumulation of earwax and cannot clean it on

In such cases, it’s very difficult to clean up the ear canal to

their own because of limb disorders. Of course, sometimes

remove the earwax. Also, some had ear surgery in the past.

there are people who have difficulty cleaning their ears even

Then, due to the deformity, the ear canal becomes very com-

without a limb disorder. Thalidomiders, however, certainly

plicated in terms of shape. In order to treat such a compli-

have limb disorders, so it would be even more difficult for

cated structure, we need a doctor who is quite used to that

them. (Fig. 23)

kind of treatment, otherwise, it would be very risky. If they
have otitis media, this should also be treated.(Fig. 22)
In addition, as for deformities in the external or internal
ear, patients have difficulty in self-care of the ear canal because of upper limb deformities. Regarding the future, TE
victims will have hearing problems due to aging, so they will

Separation between
Hearing level and TB abnormality
sex age

M 54

External
Ear
Mal.

no

Middle Ear Mal.

Inner
Ear
Mal.

Hearing loss

CT(temporal bone; TB)

Upper
limbs

Lower
Limbs

no

no

R：20dB，55dB
L：20dB，50dB

normal

normal

normal

yes

R：15dB，10dB
L：15dB，10dB

Bilateral
Hypoplasia
Of
Lateral
Semicircular canals

normal

normal

no

R：20dB，55dB
L：20dB，40dB

normal

normal

normal

need to wear a hearing aid. However, they also have some
deformities in the ear, so it will be very difficult for them to

F 55

no

no

M 57

no

no

wear a hearing aid. And also, hearing aids require adjustment. However, if they have an upper limb deformity, they
will have difficulty adjusting their hearing aid. Therefore,
even though they are not so old, in 10 or 20 years, the hearing
loss due to aging will be a huge problem for TE victims.

Fig. 21

Problems

Non ontological disorders
•
•
•
•

• Need regular treatment of ear

Ocular motility disorder：5 cases
Abnormality in nose：0
Abnormality in larynx/pharynx：0
Facial palsy：２cases

– Meatal stenosis
– Post ear surgery
– Otitis media
– Disorder of upper limbs

• Age-related hearing loss → HA
– Problems the same as above
Fig. 22

Fig. 19
Malformation
of limbs

yes
no
total
Malformation
of limbs

yes
no

total

Hearing disorder
yes
no
7
15
5
1
12
16
abnormal temporal bone

yes
6
7
13

no
15
0
15

total

The case of upper limb disorder

2
6
28
total
21
7
28

Ear wax
Fig. 20

Fig. 23
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This is a person who had surgery and whose ear canal is
quite complicated in terms of shape because of the surgical procedure. Here is the earwax. Actually, it took me more than once
to clean it. It's very difficult, even for experienced doctors.(Fig.24)
Again, here is an accumulation of earwax. The earwax has
become very hard and difficult to remove. In my general im-

pression, we see this in many such thalidomiders. (Fig. 25)
This patient has otitis media. I recommended this person
to be treated by a nearby ENT doctor.(Fig. 26)
Again, we find an accumulation of earwax that gets very
hard. Removal requires some extra treatment.(Fig. 27)
This is the ear post-surgery. A very wide area of the external ear canal is seen after the otitis media surgery. In this

The case of meatal stenosis

cavity, we found lots of accumulated earwax that took more
than 1 day to remove.(Fig. 28)
Moreover, the entry is very small. However, there is a
huge cavernous area or cavity. I am quite used to cleaning
earwax, but this actually took me more than once; therefore,
I requested the patient to go to the nearby ENT doctor for
cleaning, but there are not many ENT doctors who treat TE
victims on a day-to-day basis. Therefore, we made a special
petition to the Oto-Rhino-Laryngological Society of Japan. I
was actually a member of the Welfare and Medical Commit-

Ear wax

tee of this society. (Fig. 29)

Fig. 24

Disable to remove ear wax
with one-time treatment

The case of upper limb disorder

Ear Wax
Fig. 25

Fig. 27

Otitis media
Post ear surgery

Ear Wax
Fig. 26
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Advanced skills are required in the future to treat these

directly or through the Ishizue Foundation. (Fig. 33)

people; therefore, we have requested the society to take spe-

Then, in the course of the discussion, we can introduce

cial measures and considerations. We have specialists who

them to key persons for hearing aids who are consultant

are consultants for hearing aids, and there are many desig-

doctors located near the patient’s residence. We can thus rec-

nated consultant doctors all over Japan.

ommend that they visit such consultant doctors. (Fig. 34, 35)

Thus, we petitioned the society so that those consultant
doctors would also be ready to examine TE victims. I am
sorry, this slide is shown in Japanese, but it explains more
about the hearing aid consultant doctors. They are of course

http://www.jibika.or.jp/members/nintei/hochouki/hochouki.html

doctors who have a good understanding of hearing aids and
hearing impairments. (Fig. 30)
And here we have a list of consultant doctors in each
locality. We have requested and made a special petition
through the society to take special care of thalidomiders. (Fig.
31, 32)
We have also explained to otolaryngologists that thalidomiders have limb problems and complicated hearing
problems, and that this will increase further in the future
with aging. TE victims can also contact our research group

Fig. 31

As otorhinolaryngolosists ...
• Enlightenment through Welfare medicine
committee of the Oto-Rhino-Laryngological
Society of Japan
– Explanation at the meeting of key-persons of
hearing aids
– Ask specialists in hearing aid consultation
(special otorhinolaryngologists)
to examine patients of TE

Fig. 29

難聴の患者さんが適切な補聴器を利用できるように、日本耳鼻咽喉科学
会は補聴器相談医を委嘱しています。
補聴器相談医は、難聴の患者さんそれぞれの障害に対応して、機能、価
格などで合理的な補聴器利用ができるよう活動します。
補聴器相談医は聞こえが不自由に感ずるようになった人に対して、耳の
状態を診察し聴力検査を行い、難聴の種類を診断します。
治せる難聴に対しては治療を行います。
治せない難聴に対しては真に補聴器が必要なのかどうかを診断し、必要
があれば専門の補聴器販売店を紹介し連携してその人に合った補聴器を
選びます。
もちろん補聴器が適正に選択調整されているかを判断し、販売が適正に
行われているかを判断し、疑問があれば販売店を指導します。
また、補聴器が決まった後も、聴力が悪くなっていかないかの経過観察
を行い、適切な補聴器の使い方の指導も行っていきます。

Fig. 30

サリドマイド胎芽症患者の
難聴等の診療について
ご協力をお願いします

• サリドマイド胎芽症研究会からのお願い

Fig. 32

四肢障害(246)

聴覚障害(82)

高齢化により様々な問題が生じてきている

老人性難聴，耳処置，補聴器適合・・・
Fig. 33
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When TE victims visit a general ENT doctor, the doc-

胎芽症研究会を通して
補聴器相談医へ依頼

胎芽症患者

tors sometimes don’t know how to treat them, so they just
decline. Thus, in order to avoid such situations, we recommend TE victims to come to the Ishizue Foundation or to
our research group so that we can make appropriate recommendations for and introductions to hearing aid specialists.

いしずえ

We would like to aid the treatment of TE victims in the
future from the standpoint of ENT doctors. Thank you very
much for your attention. (Fig. 36)

胎芽症研究会
（田山）

補聴器キーパーソン
（補聴器相談医）

Fig. 34

• We did medical check-up of TE patients and summarized the
abnormalities and problems in ORL area.

参考ホームページ
• いしずえ：
http://www008.upp.so-net.ne.jp/ishizue/
• サリドマイド胎芽症研究会：
http://thalidomideembryopathy.com/activity_report.html

Fig. 35
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Summary

• We also compared our results with the previous report.
• There were 2cases of chronic otitis media.
Relation between temporal bone malformations and otitis
media is unclear.

• No cases of abnormal nose/larynx/pharynx
• There were some cases with separation between hearing
level and TB abnormality

Fig. 36

Medical Check-up of Otorhinolaryngology (ORL) for the Patients of Thalidomide Embryopathy (TE)

Q&A
Tetusuya Tagami: Thank you, Dr. Tayama. Now, we would
like to have the Q&A session. Any questions or comments?
Fumihiko Hinoshita: Thank you, Dr. Tayama. Very interestingly, we heard about your examination results in the otorhinolaryngological area. I was surprised to find that there
were so many thalidomiders, even those with upper limb
deformities, who have hearing impairments mainly caused
by serious earwax or some other reason.
Nirou Tayama: Well, the overlapping (mixed) type is the
main cause of the hearing difficulties because of upper limb
malformations. Generally, there are a lot of patients without
malformations, but with an accumulation of earwax. However, the number of patients who have hearing difficulties
because of earwax is not so large. As you know, hearing
difficulties occur because of age, that is, physiological symptoms. Therefore, I think we will see more and more such

don’t find such severe people in Japan; therefore, they are
moderately impaired. And in the case of inner ear malformations, they have some conductive hearing problems;
therefore, we can give them a hearing aid.
Those without any hearing loss may have a problem in the
future; therefore, we might be able to classify them into three
groups: those with very highly marked hearing loss, those
with hearing loss due to age, and those with good hearing
who may have hearing loss in the future. Those with moderate hearing loss may have severe hearing loss in the future.
Tetsuya Tagami: According to Dr. Tanaka’s survey, you
didn’t find anybody who was completely deaf?
Nirou Tayama: There were, yes, there were some of them,
but they were very small in number.
Tetsuya Tagami: Any other questions or comments? No
questions? Thank you very much. So now we would like to
close this session. Thank you very much.

problems in the future.
So, if they receive treatment or periodical consultations with
ORL specialists, then most of the cases with hearing difficulties can be prevented or delayed. Hearing loss cannot be
prevented if it’s the result of aging, especially in thalidomiders 65 years of age and older, and then, hearing problems
will progress. Among those aged over 80 years, 80% have
hearing problems or hearing difficulties. Hearing problems
due to aging could increase, and are very difficult to stop.
Thus, otitis media should be avoided to preserve hearing
function. Or, if it occurs, it should be well treated.
So, those are the countermeasures for such a disease, but
when the cause is aging, it’s difficult to handle. Thank you.
Christina Ding-Greiner: In our first survey, we had the impression that one thing is hearing loss and another thing is
deafness. We had in our sample, which was about 900 persons, 47 who were deaf, and only about 50% had malformations of the limbs; the other 50% had normal limbs, normal
long arms and legs. Among people with hearing loss, we
have many with damage to the upper and lower limbs, and
they have the same orthopedic problems as the general sample. So, we had the impression that it is a different thing to
be deaf and to have hearing loss. Deafness is an early type of
fetal damage, which includes eye damage, too.
Nirou Tayama: Well, absolutely, the deaf tend to have a very
strong malformation from birth. And such people actually
don’t acquire language at all. But in the cases in Japan, and
with my own survey, of course it’s limited, but I usually
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Two New Claimers in Japan
Ryoji Kayamori

Department of Physicotherapeutics, Teikyo Heisei University, Tokyo, Japan

Junko Fujitani (Moderator)
Hello, my name is Junko Fujitani. I am a rehabilitation doctor at National Center for Global Health
and Medicine (NCGM), and I am very honored to introduce Dr. Kayamori, a Professor at Teikyo
Heisei University. He is one of the legends among thalidomide embryopathy (TE) doctors. He has
been involved in the treatment of thalidomide patients for many years. He was a good clinical doctor for thalidomide victims in childhood, and he is still a very active clinical doctor and researcher.
Today, his presentation is about new claimers in Japan. Please start.

Thank you, Dr. Fujitani. Ladies and gentlemen, good af-

So, this is the first case, a 56-year-old man born in Osaka

ternoon. I am so glad to have you here, even on this rainy

in 1962. You can see a bilateral triphalangeal thumb with

day. I am going to introduce new claimers in Japan. These

hypoplasia of the thenar muscles. Triphalangeal thumb can

two cases of thalidomide victims were referred from the

be seen on X-ray. Compared with the normal control, these

Ishizue Foundation. The first case is a 54-year-old man born

thumbs have three phalanges, which is considered not a real

in 1962, and the second is a 46-year-old woman born in 1971.

thumb, but rather, a form of pre-axial polydactyly. There is

They wanted to know whether their malformations were

New Claims in UK

due to thalidomide. However, they were too modest to ask
their mother that question. They could not ask their mothers
whether their mothers had taken thalidomide during preg-

From 2013 to 2018, 276 applied for new claims, 4 cases accepted,
6 cases in trial, and others rejected.

nancy before their mothers expired or became senile. (Fig. 1)
This is the number of new claimers in the United Kingdom from 2013 to 2018. Overall, 276 people applied for new
claims. Four cases were accepted, six cases are in trial, and
the others were rejected. This is the number of new claimers
in Germany from 2009 to 2017. Overall, 105 people applied
for new claims, 10 were accepted, 43 were rejected, and 49
remain unsettled. (Fig. 2, 3)

Data from The Thalidomide Trust, St Neots, UK

Fig. 2

2

Two New Claimers in Japan
In need for discussion

Case 1
A 54-year-old man , born in 1962, asked whether he is a
thalidomide victim or not.
Case 2
A 46-year-old woman, born in 1971, asked whether she is a
thalidomide victim or not.

The wanted to know whether their malformations are due to thalidomide drug. However, they
were modest to ask their mothers that question. It was not until asking that their mothers
expired or senile.
1

Fig. 1
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105 applied for new claims, 10 accepted, 43 rejected and 49 unsettled.
Data from Dr. Christina Ding-Greiner Institute of Gerontology, University of Heidelberg, Germany

Fig. 3

3

Two New Claimers in Japan

also hypoplasia of the trapezium and scaphoid bone, in ad-

fingers on both sides. The pisiform bone is really prominent.

dition to minimal hypoplasia of the radial styloid process.

(Fig. 7)

(Fig. 4, 5)

One of the basic principles in TE is preaxial longitudinal

Again, I make sure that triphalangeal thumb is considered a form of preaxial polydactyly. (Fig. 6)

ray hypoplasia including the thumb, radius, and humerus in
the upper limb. (Fig. 8)

It means a lack of a thumb and polydactyly affecting five

Triphalangeal thumbs and thenar hypoplasia

A 56-year-old man , born in Osaka in 1962

Triphalangeal thumb is considered a form of pre-axial polydactyly.
It means lack of thumb and polydactyly-five fingers both sides.

Bilateral triphalangeal thumbs with hypoplasia of thenar muscles
Pisiform bone is really prominent

4

7

Fig. 4

Fig. 7

Bilateral triphalangeal thumbs
 Triphalangeal thumbs:
 Minimal hypoplasia of radial styloid process,
besides
 Hypoplasia of trapezium & scaphoid bone

One of basic principles in the thalidomide embryopathy

Hypoplasia of pre-axial longitudinal ray

Three phalanges instead of the usual two.
Considered a form of pre-axial polydactyly.

Pre-axial longitudinal ray hypoplasia including thumb, radius,
and humerus in the upper limb.

Normal control

Dysmelia. A classification and a pattern of malformation in a group of congenital defects of
the limbs. J Bone Joint Surg Br. 1969 Aug;51(3):399-414.
Henkel L, Willert HG.
8

5

Fig. 5

Fig. 8

X-ray film showing

A series of thalidomide cases in order of increasing severity of upper limb reduction

 Triphalangeal thumbs
 Minimal hypoplasia of radial styloid process
 Hypoplasia of trapezium & scaphoid bone

Hypoplasia of radius

Amelia
Hypoplasia of humerus

6

Fig. 6

Hypoplasia of thumb

Henkel L, Willert HG: Dysmelia. A classification and a pattern of malformation in a group of congenital defects of the limbs. J
Bone Joint Surg Br. 1969 Aug;51(3):399-414.
9

Fig. 9
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Here are a series of thalidomide cases with upper limb

Regarding triphalangeal thumb, there are many heredi-

reduction in the order of severity. Amelia and hypoplasia of

tary syndromes presenting as trigeminal thumb. They show

the humerus, radius, and thumb are arranged in the order of

autosomal dominant genetic transmission. The differential

severity in the upper limb from left to right in the slide. The

diagnosis is shown below. Duane radial syndrome, so-called

last picture shows bilateral triphalangeal thumbs. (Fig. 9)

Okihiro syndrome or Holt-Oram syndrome are so famous.

Congenital malformations are classified into hereditary
and embryopathy in etiology. There are lots of similarities

In embryopathy, there are a couple of syndromes showing
triphalangeal thumb. (Fig. 12)

in morphological malfunction between the two to make a

Again, let’s return to the first case. His disabilities con-

diagnosis of TE, and no family is indispensable, although

sisted of grip and pinch without the thumb. The grip is not

they share preaxial longitudinal ray hypoplasia, for instance,

between the thumb and finger, but between the fingers and

triphalangeal thumb or Duane syndrome, in common. Mal-

pisiform bone. The pinch is not between the thumb and in-

formations are inherited in cases of hereditary or familiar eti-

dex finger, but between the index and middle fingers.

ology, but cases with embryopathy are not inherited. (Fig. 10)
This is a picture of an old case. Dr. McBride in Australia,
one of the heroes of the thalidomide scandal, published a
paper reporting that TE could be inherited, and reduced the
anxiety of many thalidomide victims. Around 1990, without

Whenever he grips, he has to use the pisiform bone instead of the thumb, which is the reason why that bone has
become prominent. (Fig. 13)
I will show you an abdominal CT. He does not have a gallbladder and the right kidney is markedly atrophied. (Fig. 14)

genetic analysis, it was difficult to differentiate between he-

This is an MRI. I will show you the right kidney, which

reditary and embryopathy with almost the same malforma-

is severely atrophied with benign cystic lesion or vascular

tions. (Fig. 11)

anomaly. This area shows a cystic neoplasm or vascular

Congenital malformations classified into hereditary and
embryopathy in etiology

As to triphalageal thumb,
There are many hereditary syndromes presenting triphalangeal thumb.

There is an autosomal dominant genetic transmission.
Differential diagnosis:

There are lots of similarities in morphological malformation between two.
To make a diagnosis of thalidomide embryopathy, no family history is indispensable.










Duane-radial syndrome
Fanconi anemia (pancytopenia-dysmelia syndrome)
Holt-Oram syndrome
normal variant: isolated anomaly
Poland syndrome (pectoral muscle aplasia-syndactyly)
Townes-Brocks syndrome
trisomy 13
trisomy 22
VATER association etc.

Embryopathy:

10







Fetal hydantoin syndrome (Dilantin embryopathy)
Thalidomide embryopathy
Fetal alcoholic syndrome
Fetal valproate syndrome
Fetal carbimazole syndrome

Fig. 10

Fig. 12

McBride in Australia

Disabilities: grip and pinch without thumb

One of the heroes in the thalidomide scandal, has published a paper that thalidomide embryopathy could be
inherited and put many thalidomide victims at the bottom of anxiety.

12

Let return the first case
 Doing grip is not between thumb and fingers, but between fingers and pisiform
bone .
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 Doing pinch is not between thumb and index finer, but between index and middle
finger.
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Fig. 11
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Fig. 13

Two New Claimers in Japan

anomaly, but I don’t have any knowledge about this. The
right kidney is severely atrophied, but no agenesis is seen.
(Fig. 15)

left. On the right, her thenar muscle is hypoplastic. (Fig. 17)
On X-ray, she has hypoplasia of the radius and thumb.
The carpal bones are not clearly separated on the left. Un-

This is the second case, a 46-year-old woman born in Kagoshima, the southern part of Japan, in 1971. (Fig. 16)

fortunately, the hypoplasia of the thumb and carpal bones
is not clear on X-ray because of technical problems on the

She has a short club hand with a rudimentary thumb on the

Abdominal CT: No gall bladder, right kidney atrophy

right. (Fig. 18)
Malformation pattern in thalidomide embryopathy

Control abdominal CT

Pre-axial longitudinal ray hypoplasia in the upper limb
Hypoplasia of radius and thumb, contributable to club hand

Left

Right

14

Fig. 14

17

Fig. 17

X-ray films in the forearms and hands

MRI: right kidney severe atrophy with benign cystic
neoplasma or vascular anomaly.

 Hypoplasia in the left radius and thumb.
 Carpal bones on the left not clearly separated.
 Hypoplasia in the right thenar muscles,
unfortunately not clear in thumb and carpal bones on the right in this film

15
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Fig. 15

Fig. 18

3D-CT imaging showing hip joints

A 46-year-old woman, born in Kagoshima-prefecture,
southern part of Japan, in 1971

Subluxation of the left hip joint



Hypoplasia in the left forearm.
Hypoplasia in the right thenar muscles.

19

16

Fig. 16

Fig. 19
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This is a 3D-CT image showing the hip joint. Her left ac-

As to the kidney anomalies in TE, intravenous pyelog-

etabulum is small and shallow, resulting in subluxation or

raphy is showing a crossed non-fused renal ectopia on the

osteoarthritis deformans in the left hip. (Fig. 19)

right in the other thalidomide victim. The ureter is located

This is a coronal section of the abdominal cavity on CT

on the left side of the bladder in contrast to the kidney on

that shows prominent scoliosis and agenesis of the right kid-

the right. It might be likely to migrate to the right. Thus, it

ney, in addition to subluxation of the left hip joint. (Fig. 20,

is indispensable to survey abdominal malformations using

21)

abdominal CT and/or MRI in thalidomiders. (Fig. 22, 23)
Now, we have the discussion. Both cases are almost the

Hip joints in CT left acetabulum small and shallow, resulting in
osteoarthritis deformans

same in morphological malformations with preaxial longitudinal ray hypoplasia in the upper limb and atrophy or agenesis of right kidney. The only difference is the birth date. The
first case is 1962 and the case is 1971. The difference seems
to be crucial.
The first case may be a thalidomider, but not the second,
judging from the perspective of the diagnostic algorithm for
so-called DATE. (Fig. 24)
Most thalidomiders in Japan were born between 1959 and
1964. The recall of thalidomide began in September 1962 in
Japan. On the other hand, it started in November 1961 in
20

Fig. 20

As to renal malformation, intravenous pyelography in the other
thalidomider showing crossed nonfused renal ectopia

Abdominal cavity at coronal section in CT




Europe after Dr. Lenz’s warning. Dr. Lenz is known as the

Subluxation of the left hip joint
Atrophy or agenesis of the right kidney
Scoliosis is prominent

Right

Left

21

Fig. 21

Liver and kidney at sagittal section in CT

Discussion

Atrophy of the right kidney
Questionable lack of the gall bladder

Right

23

Fig. 23

Both cases are almost same in morphological malformations, preaxial longitudinal ray hypoplasia in the upper limb, and atrophy of
the right kidney.
Left

The only difference is a birthday, the first case in 1962 and the
second case in 1971.
This difference seems to be crucial.
The 1st case may be a thalidomider but the 2nd case may not be,
judging from the point of diagnostic algorithm for thalidomide
embryopathy, so-called DATE .
22

Fig. 22

26

24

Fig. 24

Two New Claimers in Japan

father of thalidomiders in Japan. (Fig. 25)

fully communicated, and that’s the reason why he was born

This is one victim who was born in 1969 in Okinawa,
where the United States ruled at that time. The notification
of thalidomide recall from the Japanese government might
not have reached the family of this victim. (Fig. 26)

7 years after the ban. We are happy that Okinawa returned
to Japanese rule in 1972. (Fig. 27)
Epidemiology in the thalidomide scandal taught us a lot,
and this was the starting point of academic epidemiology,

This patient was born in 1969 in Okinawa. This is a rare

so no more thalidomide victims would be born after the

exceptional case. The prohibited sale of thalidomide was not

banning of thalidomide sales. This illustration shows the
relationship between thalidomide sales and the incidence of

The birthday of thalidomide embryopathy in Japan

TE. Thalidomide victims began to diminish 8 months after
recall. (Fig. 28)

Most victims born in between 1959 to 1964.
Recall of thalidomide drug began in September 1962 in Japan.
On the other hand, it started in November 1961 in Europe with Dr.Lenz’s warning.

In Nov 1961

In Sep 1962

This is the diagnostic algorithm for TE (DATE) by Dr.
Mansour, Dr. Baple, and Dr. Hall from St. George’s Universi-

Total
numbers
309 victims

ty of London. We are looking forward to hearing the lecture
on DATE by Dr. Baple. Thank you very much for your attention. (Fig. 29)

25

Fig. 25

Epidemiology in Thalidomide Scandal: No more thalidomide
victims without thalidomide sale

One victim was born in Okinawa in 1969, where the
United States ruled at that time.
• Notifications of thalaidomide recall from Japanese Government might
not thoroughly reach the family of this victim.

Sjöström H, Nilsson R: Thalidomide and the power of the drug company , Penguin Books Ltd,
England,1972.
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26

Fig. 28

Fig. 26
This thalidomider was born in 1969 in Okinawa. Prohibition on sale was not fully
communicated. That is reason why he was born 7 years after the ban on sale.
In 1972, we are happy Okinawa returned to Japan.

Diagnostic algorithm for thalidomide embryopathyDATE
by Mansour S, Baple E and Hall CM from St George’s University of London, UK
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Fig. 27

Fig. 29
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Q&A
Junko Fujitani: Thank you, Dr. Kayamori. Do you have any
questions or comments?
Lavinia Schuler-Faccini: Okay. Thank you for your beautiful presentation. And, as I am from Brazil, I’m going to
talk tomorrow, but in Brazil, thalidomide never went off the
market. It was not really commercialized, but it was provided by the government. So, we are facing lots of questions
from people. And it’s very difficult sometimes, as you have
shown, to reach a diagnosis based on the clinical presentation. I think one of the saddest parts is that lawyers have
discovered a way to make money from people, so they sell
the history of the mother who took a drug that she didn’t
know about, and thus, it’s really difficult to help these people. Thank you so much.
Ryoji Kayamori: We are looking forward to hearing your
lecture tomorrow.
Junko Fujitani: Any other comments?
Jan Schulte-Hillen: Thank you very much. I would just like
to say that a late birth of somebody with typical birth defects
should not be used to rule out a thalidomide condition automatically. When I was working as a physician in Munich, the
last time I saw thalidomide in one of the medical cupboards
of a patient at their home was only 7 years ago. So old people don’t throw drugs away, and perhaps the drug was still
working when taken.
Ryoji Kayamori: Thank you, Jan.
Female Participant (Unknown Speaker): Thank you very
much for your very nice presentation. I just have a question
about the two new cases. Do you know, I mean, if there was
any kind of malformation like those in other members of
the family, it’s my first question. And if you ask the parents,
I mean, obviously, it may not be the case in Brazil, but they
might actually have a history. Have you asked about this,
because it’s so late, I mean, 1971 is quite late. Thank you.
Ryoji Kayamori: Yeah, it is one of the most important
things. But I have not heard from the Ishizue Foundation,
a welfare foundation for thalidomide victims, that there is
any family history so far. But I didn’t examine this in detail.
Family history is very, very important.
Junko Fujitani: Any other questions or comments? Okay, so
thank you very much, Dr. Kayamori.
Ryoji Kayamori: Thank you very much.
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Emma Baple

Royal Devon & Exeter NHS Foundation Trust, Exeter, UK

Ryoji Kayamori (Moderator)
The next speaker is Dr. Emma Baple. She earned her MD from St. Bartholomew’s and the Royal
London School of Medicine and Dentistry in 2002. She earned her PhD at the University of Exeter
Medical School in 2014. Her specialty is Clinical Genetics. Her current position is Clinical Senior
Lecturer specializing in Genomic Medicine at the University of Exeter. She has won numerous prizes, awards, and research grants, and has many publications. It’s difficult to detail everything. We
are very looking forward to hearing her lecture especially on DATE. Could you start?

Thank you. Thank you very much for the kind invitation.

So, first, a little background. When we were initially do-

I want to tell you today about what we have now actually

ing this work, we were looking at thalidomide from the UK

renamed ValiDATE, which is a diagnostic aid for thalido-

perspective. As people know, thalidomide was available in

mide embryopathy (TE) that I have worked on with a team

the UK between April 1958 and November 1961. The majori-

from St. George’s Hospital, where I undertook some of my

ty of births affected by TE happened between 1959 and 1962,

Clinical Genetics training. This work is done by myself, Pro-

so that was where the majority of cases and clinical informa-

fessor Sahar Mansour, who is a professor of Clinical Genetics

tion that we have been able to collect date from. (Fig. 3)

and a Clinical Geneticist at St. George’s Hospital, and Pro-

So, TE is a diagnostic dilemma as many people in this

fessor Christine Hall, who is an internationally renowned

room already know, and the two cases previously presented

radiologist who previously worked at Great Ormond Street

today make this apparent. Part of the reason for this is the

Hospital. Even though she is retired, she is still often asked

lack of evidence of exposure. And I recall, when we initially

to help with difficult cases and has led a lot of the work that

went to speak with The Thalidomide Trust, Dr. Claus New-

we’ve done on this.
So, I’m only going to talk to you very briefly about the
background of this work because everybody in this room

Overview

already knows a lot about thalidomide and TE, but a brief

• Thalidomide - Background

overview helps to put the work we have done in context.

• Diagnostic Algorithm - Background

(Fig. 1)

• DATE

In summary, I am going to talk to you about our diagnostic algorithm, how it came to be, describe DATE or ValiDATE as we are calling it now, the WHO Conference which

• WHO Conference
• valiDATE and the future

helped to inform its development, and how we hope it
might be useful. (Fig. 2)

Fig. 2

The scale of the epidemic
UK Thalidomide Births

“A Diagnostic Aid to
Thalidomide Embryopathy”
Dr Emma Baple
Consultant Clinical Genetics
Snr Lecturer in Genomic Medicine
Prof Sahar Mansour
Prof Christine Hall
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man, who has worked with the Trust for a number of years,

They investigated the records for 86 women looking at the

told us that there’s only probably about 50% of individuals

time, at the precise time, at which they took thalidomide,

whose mothers actually recall even taking thalidomide, and

and the dose that they took.

those are TE claimants who were certainly affected by TE.
(Fig. 4)

Their work showed that it was the time of exposure and
not the dose that was important. They showed that around

Part of the problem is that particularly in Germany, but

half of TE-affected babies were born with upper limb defects

also elsewhere, thalidomide was included in some medica-

only, one-quarter had upper and lower limb defects, and

tions but not listed. So it wasn’t always obvious what people

one-sixth had anotia or microtia, so an absent or small ear.

had taken and when.

Their work defined this timeline, which actually still stands

Birth defect records were nonexistent or incomplete back

today, so this is a very important piece of work. (Fig. 5)

in those days, and only very severe limb defects and other

The additional text on the timeline, which is in italics,

severe physical defects were recognized because they had

comes from the excellent work that was done in Sweden

previously been rare. And as we know, as all the clinicians

looking at the facial and ocular abnormalities seen with TE.

here would know, patients’ memories are very unreliable, so
recalling exactly what happened is difficult.

So, thalidomide as we all know is a teratogen, and all
of the birth defects shown on this slide will be familiar to

So, in 1964, the Ministry of Health in the UK produced

people in this room. It was also suggested in the 1990s that

the document shown here about the deformities caused by

thalidomide might be a mutagen; in other words, that de-

thalidomide. And they said what I think is a very pertinent

fects could be passed from one generation to another. What

quote. “It’s impossible to say with any certainty what con-

we now know is that those cases have subsequently been

stitutes a thalidomide deformity. There seems to be little

shown to be a genetic disorder, a genetic variant that was

evidence of a typical thalidomide deformity.” So that’s really

passed down through the generations that caused a genetic

the question that we were trying to address with ValiDATE.

syndrome that mimicked TE, or what we call a phenocopy

The timeline shown here has been extremely useful. And
Lenz, whose picture I show here, was one of the pioneers
that really helped us to understand the deformities associ-

of thalidomide. (Fig. 6)
There has been very robust work done demonstrating
that thalidomide is not a mutagen.

ated with thalidomide and its relation with the time of ex-

I’m not going to dwell on this now though, because I am

posure during pregnancy. Lenz did this work with Knapp.

sure that this will be covered by Lavinia Schuler-Faccini

Thalidomide is a teratogen

A diagnostic dilemma
• Lack of evidence of exposure
• Thalidomide in some medications but not
listed

• Birth defects records non-existent or

“it is impossible to say with any
certainty what constitutes a
thalidomide deformity….there
seems to be little evidence of a
typical thalidomide deformity”

incomplete

1964, Ministry of Health UK

• Severe defects recognised because
previously rare

• Memory unreliable

Fig. 4

Fig. 6

Sensitive period

Fig. 5
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Present day

Fig. 7
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tomorrow. Thalidomide was reintroduced in 1965 in the UK

algorithm.

as a treatment for multiple myeloma in individuals over the

So, how did it really come to be? Well, we were invited by

age of 65. But it is also still used to treat the cutaneous mani-

The Thalidomide Trust in the UK to write an independent

festations of erythema nodosum leprosum. (Fig. 7)

review of TE, and this work has been done intermittently by

The current use of this drug in countries like Brazil has led
to a large number of individuals being born with TE. (Fig. 8)

St. George’s University over the years. The brief was to cover the historical facts and the proposed teratogenic mecha-

So, this is just to remind us all of the scale of the TE prob-

nisms and to look at whether there was any new knowledge

lem globally, which is actually still growing in certain parts

that might help inform the diagnosis, the characterization

of the world like Brazil. So, many people, when you tell

of the phenotype, and the differential diagnosis and genetic

them you work on or are interested in thalidomide, say well,

tests that might help. There were no financial links to the

all those individuals must be getting older now and the

trust in any of the work that we’d done other than the pro-

problem must be decreasing. But actually, all those older in-

duction of the software, which I’ll come to. (Fig. 10)

dividuals still have problems that resulted from this drug, as

When we first started this work, we were trying to think

we’ll hear more about tomorrow. In addition, there are still

how we might best try to solve this diagnostic dilemma. If

more individuals being born today. (Fig. 9)

you look at the pictures of these children here so I am a clin-

So that really was where we started from in terms of the

ical geneticist, and any clinical geneticist would recognize

background when we were thinking about this diagnostic

the facial features of these children as indicating that they

Thalidomide victims
Grünenthal direct supplies:
UK:
Japan:
Scandinavia:
Canada:
Australia:
Brazil:
Italy & Spain
USA
Latin America ex-Brazil
Totals:

2,901
524
309
133
104
45
430 (est. 1,000)
350 (est. 1,000)
(est. 40+)
(est. 100+)
4,796 (est. 5,600-6,000+)

Fig. 8

had a condition called Kabuki syndrome. And this excellent
paper here, which looked at only a very small number of
individuals with Kabuki syndrome, identified mutations in
the coding region of gene MLL2 as the cause of the disorder.
(Fig. 11)
What that work teaches us is that if you diagnose a condition accurately, it enables you to characterize that phenotype
even more clearly as time goes on and to identify the underlying cause and mechanism of the disorder. Once you understand the underlying cause, you can really get at what’s

Overview

Overview of methods and approach

• Thalidomide - Background
• Diagnostic Algorithm - Background

Accurate diagnosis
leads to the
identification of the
underlying cause
and mechanism

• DATE
• WHO Conference
• valiDATE and the future
Ng SB et al. Exome sequencing identifies MLL2 mutations as a cause of Kabuki syndrome
Nature Genetics, 2010

Fig. 9

Fig. 11

Overview of methods and approach

Background to the algorithm
• Invited by the Thalidomide Trust, UK to write
an independent review of Thalidomide
Embryopathy covering:
• Historical facts
• Proposed teratogenic mechanisms
• Characterisation of the phenotype
• Differential diagnoses and genetic tests
available

• No financial links other than production costs

• Review of existing literature on clinical and radiographic features
• Differential diagnosis and genetic/genomic testing available

• Review of the phenotype and radiographs for a random selection of
cases from the Thalidomide Trust, UK
• Review of the UK ‘Diagnostic Guidelines’ (Dr Claus Newman)
Review of the frequency of each phenotypic feature described in TE cases:
• A. Other syndromes
• B. General population

of software

Fig. 10

Fig. 12
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going on in the body. So, this was our goal. (Fig. 12)
So, what did we do to tackle this issue? Well, we reviewed
the existing literature on the clinical and radiographic features, and there is quite extensive literature available on this.

alies, and abnormalities of the lower limbs, although these
are much, much rarer in Okihiro syndrome than in TE.
And so then, we looked at the differentiating features.
(Fig. 15)

We then looked at the potential differential diagnoses for TE

So, you never see phocomelia or amelia in Okihiro syn-

and the genetic and genomic testing that was available. So,

drome. The lower limb defects that you do see on occasion

this was all back in around 2012–2013 when we started do-

are tibial hemimelia and syndactyly of the toes. The external

ing this. (Fig. 13)

ear anomalies are also very different. So, we did this work

So, since TE was initially a problem we have recognized a
huge number of genetic syndromes over that time, and that

for all of the disorders we felt were phenotypically overlapping with TE.

list grows daily. So, there’s an extensive list of differential

What did we do next? We reviewed the phenotype and

diagnoses for TE, one of the most important being Okihiro

the radiographs for a random selection of cases from The

syndrome, which is caused by mutations in a gene called

Thalidomide Trust, and we also reviewed the UK diagnostic

SALL4 and is one of those phenocopies I mentioned earlier

guidelines that the trust was using at that time, which were

that can be passed down through generations. We looked at

written by Dr. Claus Newman. (Fig. 16)

all of the potential TE phenocopies and any condition with

When we looked at these cases, we wanted to look at the

phenotypic overlap with TE. We looked at the aspects of the

radiology again. Christine Hall did this work. So you’ll have

condition that were absolutely indistinguishable from TE

to excuse the fact that I am not a radiologist. I will point out

and those that were more variable.

those things that she has taught me.

So, individuals with Okihiro syndrome can have some-

So, amelia, we would all recognize as an absence of a

thing like a Duane anomaly and radial ray malformations.

limb, and phocomelia, which is a term we’ve used in medi-

They can have those features in isolation, and those are both

cine, but is not actually always that well defined. So, phoc-

features seen in TE. (Fig. 14)

omelia is absence of the intermediate part of a limb with

Other abnormalities seen in Okihiro syndrome that over-

the presence of some fingers. There are individuals in the

lap with TE but are perhaps less common in one or the other

medical literature said to have phocomelia where they really

condition include anal stenosis or imperforate anus, renal

don’t match that description, so it’s important to get this

anomalies, other ocular abnormalities, external ear anom-

right. (Fig. 17)

Overview of methods and approach

Overview of methods and approach

Differential diagnosis

Differential diagnosis

Okihiro syndrome
SALL4

• Duane anomaly
• Radial ray malformation

• Duane anomaly
• Radial ray malformation

• Stenosis/imperforate anus
• Renal anomalies
• Ocular abnormalities
• External ear anomalies
• Lower limb – Rare

• Stenosis/imperforate anus
• Renal anomalies
• Ocular abnormalities
• External ear anomalies
• Lower limb – Rare
Okihiro syndrome
SALL4

• Lower limb phocomelia/amelia
• Ear anomalies are different

Fig. 15

Fig. 13
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Overview of methods and approach

Differential diagnosis

• Duane anomaly
• Radial ray malformation
• Stenosis/imperforate anus
• Renal anomalies
• Ocular abnormalities
• External ear anomalies
• Lower limb – Rare
Okihiro syndrome
SALL4

Fig. 14
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• Lower limb phocomelia/amelia
• Ear anomalies are different

• Lower limb phocomelia/amelia
• Ear anomalies are different

• Review of existing literature on clinical and radiographic features
• Differential diagnosis and genetic/genomic testing available

• Review of the phenotype and radiographs for a random selection of
cases from the Thalidomide Trust, UK
• Review of the UK ‘Diagnostic Guidelines’ (Dr Claus Newman)
Review of the frequency of each phenotypic feature described in TE cases:
• A. Other syndromes
• B. General population

Fig. 16

A Diagnostic Aid to Thalidomide Embryopathy

And actually, before I go any further, I guess that’s the

wards. And if we look at Roberts syndrome, which can be an

one lesson I’ve learned from this what’s written in the litera-

almost exact phenocopy of TE, you don’t see those pointed

ture and what you actually see when you examine or really

shoulders, so that’s really important. (Fig. 20)

look at radiology can be very different, and it’s important

There are other abnormalities that you see in TE affecting

when you are trying to recognize the features of something

the upper limbs that are also unusual. This is proximal hy-

that you are absolutely accurate.

poplasia of the humerus. You see this unusual appearance

So, this is a little boy with TE who is now grown up. He

at the top of the humerus and often very bizarre shapes to

gave me this picture of him on the beach when he was little.

the bones, which you don’t typically see in other forms of

And what this picture happens to show is a very character-

skeletal dysplasia. You can see a very short humerus and a

istic feature of TE. This is pointed shoulder. This pointed

subluxed shoulder joint. (Fig. 21)

shoulder is really unusual. We don’t really see this in any

These fusions around the elbow joint are also unusual,

other disorder. It is characteristic of TE and is due to this ab-

particularly the longitudinal fusion that’s seen here, this

normality, which you can see on the X-rays here. (Fig. 18)

humero-ulnar fusion that’s seen here. This is very unusual,

So, you get this very long clavicle and acromion process

but is sometimes seen in TE. You can see fusion around the

– which is indicated by these arrows. And this is what gives

elbow in TE: humero-radial, humero-ulnar, or radio-ulnar

you this pointing of the shoulder shown here. You also see

fusion. So here you’ve got this very nice illustration of hu-

this hypoplastic or absent glenoid fossa, which is indicated

mero-ulnar fusion, and then there is oligodactyly.

by these arrows on the X-rays, and it’s that combination
that’s creating this pointed shoulder. (Fig. 19)
So, we think again about the other disorders that overlap with TE. Children affected by these disorders may have
been diagnosed with TE because they would have still been
born with this during the time thalidomide was around. If
you look at pictures of these children’s shoulders, you will
see that they look different. For example, in Holt-Oram syndrome, the shoulders never have that point. In fact, they are
actually very characteristic in appearance. They slope down-

Thalidomide
embryopathy

Holt-Oram
syndrome

Roberts
syndrome

Fig. 19
Proximal hypoplasia of the humerus
Short humerus
Subluxed shoulder joint

Upper Limb

Amelia

Phocomelia

Fig. 20

Fig. 17

Fusions around the
elbow joint

Long clavicle and
acromion process
(pointed shoulder)

Humero-radial
Humero-ulnar
Radio-ulnar

Hypoplastic or absent
glenoid fossa

Fig. 18

Fig. 21
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So, other abnormalities that we see moving down the up-

This longitudinal fusion, this fusion between the scaphoid

per limbs are hypoplastic and absent radii. So, you’ll notice

and the trapezium, this is basically not seen outside of TE.

as I’m going down, these pre-axial defects that I am high-

It’s really unusual. So, if you see that, that is a characteristic

lighting. Here we can see that you’ve got an absent radius or

feature seen in TE.

hypoplastic radius, and the thumb coming off of it is unusual or absent. (Fig. 22)

Thumb abnormalities. So, thumb abnormalities can
include a triphalangeal thumb, a hypoplastic or absent

The ulnar, and I want to emphasize this, is abnormal in

thumbs, and pre-axial polydactyly. (Fig. 24)

these radiographs. It doesn’t look normal, but the ulnar ab-

Lower limb abnormalities are analogous to upper limb

normalities that you are seeing are occurring as a secondary

abnormalities with the exception of the foot. So, you can see

consequence of the radial abnormality. So, there’s a lot in the

the absence of the limb or phocomelia. (Fig. 25)

literature about TE around the possibility of ulnar abnor-

Moving down the limb, you often see proximal femoral

malities being part of the condition. Yes, this is true, but only

deficiencies. So again, similar to what we’ve seen with the

in association with radial abnormalities, not on their own.

humerus, you see these unusual looking femora, and the

So, here, essentially, the ulnar is being pulled around by the

bone itself can often look very unusual, and you can see the

absent or hypoplastic radius and is thickened you can see

proximal deficiency here. You get very shallow acetabula of

the stress lines in the ulnar. So these are secondary abnor-

the hip, and the femora can be short. (Fig. 26)

malities. (Fig. 23)

Again, emphasizing the preaxial abnormalities that are

Carpal bone abnormalities. Again, carpal bone abnormali-

Triphalangeal thumb

ties are frequently described in TE. We know that they occur.
What’s important though is the type of carpal abnormality
that is seen. So, you can see these transverse fusions, these
fusions across the rows of the carpals. You can see them here
and here, both proximal or distal. You often see absence of

Hypoplastic or absent thumbs

Preaxial polydactyly

or abnormally shaped bones on the radial side, the pre-axial
side again, for example, the scaphoid is missing here. The
scaphoid and trapezium are missing here.
This is what I want to draw your attention to though.
Short or bowed or
thickened ulnae
Radial club hand

Fig. 22

Hypoplastic or absent radii

Fig. 24
Lower Limb
Amelia

Proximal femoral deficiency
Short femora
Shallow acetabula

Absent carpals

Longitudinal
fusions

Transverse
fusions
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Fig. 25

Carpal bone
abnormalities

Fig. 23

Phocomelia

Fig. 26

A Diagnostic Aid to Thalidomide Embryopathy

seen in TE. You see absent or hypoplastic tibiae. The fibula

clinical geneticists have used for many, many years. (Fig. 30)

is relatively unscathed in this abnormality. It’s relatively

If you look up TE, you find that there are huge numbers

preserved. It can be abnormal, but its abnormality again we

of defects listed. Its fifth in the database for the number of

believe is secondary to that of the tibia. So, it can be dislocat-

defects associated with it, and there are a lot of genetic syn-

ed, it can be a bit shorter. In the feet, we tend to see pre-axial

dromes and teratogens in that database.

polydactyly, so a little different from what you are seeing in
the hands with extra digits. (Fig. 27)

So, what were the limitations to our approach? We did a
literature review and a review of the UK cases initially, but

You can see fusions in the knee joints. I couldn’t find any

much of the detailed and original clinical information wasn’t

X-rays that clearly demonstrated that. But fusions in the

available. There were no full skeletal surveys. An accurate

knee joints are seen, they are just less common. (Fig. 28)

interpretation of the radiology is crucial, so although there

So, what did we do after that? Well, we next reviewed the

was some great literature out there, we couldn’t get ahold

frequency of each phenotypic feature described in the TE

of the original old radiographs that the clinical descriptions

cases, in other syndromes, and then in the general popula-

had been based on. Many of them had been destroyed, so

tion because we wanted to define what was really character-

we are relying on what people said that they saw. And when

istic of TE, what were the cardinal features of TE, and what

we looked at the radiographs with contemporary eyes, what

do we not see as part of TE? (Fig. 29)

people had written and what we saw were sometimes quite

This is the London Dysmorphology Database, a tool that
Absent or hypoplastic tibiae

different. So, accurate and contemporary interpretation is
crucial. (Fig. 31)
For a small number of cases that were included, we could
clearly recognize an alternate diagnosis, from either their radiology or their photographs. It’s very rare to have evidence
of thalidomide intake during pregnancy, so it is often pre-

!

Pre-axial
polydactyly

sumed, and that’s clearly an issue.
So, the conclusion we came to was that we needed an international consensus on the diagnostic criteria for TE. (Fig.
32,33)

Fig. 27

Overview of methods and approach

Overview of methods and approach
• Review of existing literature on clinical and radiographic features
• Differential diagnosis and genetic/genomic testing available

• Review of the phenotype and radiographs for a random selection of
cases from the Thalidomide Trust, UK
• Review of the UK ‘Diagnostic Guidelines’ (Dr Claus Newman)
Review of the frequency of each phenotypic feature described in TE cases:
• A. Other syndromes
• B. General population

Fig. 30

Fig. 28

Limitations to our approach

Overview of methods and approach

• Literature review and review of UK cases:
• Much of the information is not available
• No full skeletal surveys
• Accurate interpretation of radiology is crucial
• Some cases are included when they clearly have
an alternative diagnosis

• Rare to have evidence of thalidomide intake
during the pregnancy - it is often presumed

Fig. 29

Fig. 31
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And, to inform that, we were going to put together a

Common malformations that are occasionally associated

diagnostic algorithm that would help, and that could be

with TE would include dislocated hips, for example. Then,

refined as part of that international criteria, and we were go-

also importantly, some presentations are not associated with

ing to call that diagnostic algorithm DATE. (Fig. 34)

TE, where we would say we don’t need to go any further

What we basically did was look to create a score that

with our investigations. These would include transverse

would indicate the likelihood that an individual’s abnormal-

limb defects, ectrodactyly, isolated unilateral limb defects,

ities were due to TE. Those scores were going to be weighted

and isolated post-axial limb defects. So we gave each feature

depending on whether the features were classical of TE, so,

a weighted score. For some features, we know that one fea-

typical and highly suggestive of TE, otherwise rare, and oc-

ture always occurs with another feature or more commonly

curring rarely outside of it. Those unusual fusions that I was

with another feature. For example, facial palsy and Duane

talking about, amelia and phocomelia, we would include

abnormality, these would get a combined score that was ba-

those, as well as clinical features that are often seen in TE,

sically synergistic. In other words, the score was enhanced

but rarely outside, rarely in other genetic syndromes.

by that combination occurring together. (Fig. 35)

Nonspecific features of TE that occur both in TE and in

So, this is what the algorithm looked like. And in fact, it was

other conditions would include things like triphalangeal

my husband that originally designed the prototype software for

thumb. We know we see these outside of TE, so, they are not

this algorithm, so I’m going to thank him for it. So, this is what

as specific.

it looked like. It was effectively a piece of software, and the
user would answer questions with bilateral, unilateral, none, or

• Review of existing literature on clinical and radiographic features
• Differential diagnosis and genetic/genomic testing available

• Review of the phenotype and radiographs for a random selection of
cases from the Thalidomide Trust, UK
• Review of the UK ‘Diagnostic Guidelines’ (Dr Claus Newman)
Review of the frequency of each phenotypic feature described in TE cases:
• A. Other syndromes
• B. General population

An international consensus on the
diagnostic criteria for TE was needed

unclear. They would have a definition and would have radiographs as examples and pictures to help to inform their choice.
And at the end, the user would get a score for the case. (Fig. 36)
We also wanted to give an indication of the differential
diagnosis. So depending on what features the person put in,
the software would pull out the features that were found in
that individual, and also in the genetic syndrome, and give
you a list of differential diagnoses. Then you could click on
that diagnosis and it would give you information, telling

Fig. 32

Diagnostic algorithm (DATE)

Overview
• Thalidomide - Background
• Diagnostic Algorithm - Background
• DATE
• WHO Conference
• valiDATE and the future

Fig. 35

Fig. 33

Diagnostic algorithm (DATE)

Diagnostic algorithm (DATE)
Features of thalidomide embryopathy (TE)

Weighted scores

Fig. 34
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Fig. 36
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you about the disorder, the genetic test that was available,

Sweden, Australia, Brazil, America, and EUROCAT came to

and the features that were characteristic of that disorder not

help us and to be involved in this work.

found in TE that you might want to look for. (Fig. 37, 38)

The goal set out by the WHO was to define the minimum

And so, we took DATE to a conference organized at the

diagnostic criteria required for a diagnosis of TE. The aim

World Health Organization (WHO). We had approached the

of this was to target help and support for victims of TE and

WHO and explained that TE was still a big problem world-

to develop a better understanding of the underlying mecha-

wide and that there was a lack of consensus on the diagnos-

nisms.

tic criteria. The WHO wanted to invite international experts,

So, this is a case that Lavinia Schuler-Faccini brought to

many of whom are sitting in this room, to a meeting to use

the meeting: a little boy with TE. This little boy has features,

this piece of software and to help us refine this piece of soft-

including bilateral upper limb phocomelia, that you can see

ware. The experts were asked to bring cases and to help us

here. Importantly, you can see his very pointed shoulders.

to define three score cutoffs: probable TE, possible TE, and

He had bilateral lower limb phocomelia, facial hemangioma,

unlikely to be TE. (Fig. 39)

bilateral narrow auditory canals, bilateral hearing loss, and

So, that conference was over a long time ago now, in 2014,

bilateral cryptorchidism, as you can see here. (Fig. 40)

and it was described as an expert workshop to establish the

His score was 73, and in terms of the score that we had as

diagnostic criteria for TE. Experts from the UK, Germany,

a cutoff as probable TE at that time, he very much exceeded
that. (Fig. 41)

Diagnostic algorithm (DATE)

If you were to put his features into DATE, you would
find that the differential diagnosis was Roberts syndrome.
But I think you can differentiate his case from Roberts syndrome, genetic testing or not. (Fig. 42)
So, after that conference, we had some spirited debate
and discussion about what were really characteristic features
of TE, and probably most debate around what were not
features of TE. We wanted to take that forward and develop
DATE. (Fig. 43)

Fig. 37

Overview
• Thalidomide - Background

•
•
•
•
•
•
•
•

• Diagnostic Algorithm - Background
• DATE
• WHO Conference
• valiDATE and the future

Fig. 38

International consensus meeting
Define the minimum diagnostic criteria
required for a diagnosis of TE

• Target the help and support for
victims of TE

WHO 2014
Expert workshops to establish
diagnostic criteria

Brazil example case

• To develop a better understanding
of the underlying mechanisms

Bilateral upper limb phocomelia (30)
Bilateral lower limb phocomelia (30)
Facial haemangioma (1)
Bilateral narrow auditory canals (8)
Bilateral hearing loss (2)
Bilateral cryptorchidism (2)
SCORE 73
TOTAL SCORE 73 - HIGHLY LIKELY

Fig. 40

Brazil example case
•
•
•
•
•
•
•
•
•

Bilateral upper limb phocomelia (30)
Bilateral lower limb phocomelia (30)
Facial haemangioma (1)
Bilateral narrow auditory canals (8)
Bilateral hearing loss (2)
Bilateral cryptorchidism (2)
SCORE 73
TOTAL SCORE 73 - HIGHLY LIKELY
Differential: Roberts Syndrome

UK, Germany, Sweden, Australia,
Brazil, USA, Eurocat

Fig. 39

Fig. 41
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So, we needed to do some more work, really. We’d had

been done to those joints over the years.

good input at the meeting, but we really needed to validate

So, the cases that would be most useful going forward

DATE. And how did we do that? Well, we took these three

for really helping to refine this are cases from countries like

German papers that were translated and included very ex-

Brazil, where we know that we have got contemporary ra-

tensive information about TE cases. There were 142 cases

diology that we can look at. We put all of this work together,

across these three papers, and really, these three papers con-

refined DATE, and published a clinical review, “An Intro-

tained extremely good information on a case-by-case basis,

duction to the Algorithm”, which came out earlier this year.

and that’s what we were looking for. We used DATE to assess those cases.

You’ve seen this already today. It is a bit of a busy slide,
but this was the pathway for assessment of TE that was in

And what we found, which was interesting, was that 87%

our manuscript. I have changed the name to ValiDATE here,

of cases had upper limb abnormalities, almost all bilateral, a

so there is one difference. What we had originally includ-

very high proportion of which had amelia and phocomelia.

ed in DATE, and people will possibly remember, that we

Only two individuals who had lower limb abnormalities did

brought to Geneva in 2014, was that we had questions about

not have upper limb abnormalities.

the mother’s country of residence, date of birth, and nega-

Anotia and microtia were found in one-fifth of the cases;

tive family history. We’ve removed that from the software

26% of individuals with facial hemangioma also had anotia

for reasons that you’ve heard about already today. This is

and microtia. Anotia and microtia were found in all of the

helpful information for us to collect, but it shouldn’t be a

individuals with facial palsy.

reason to not go forward with the algorithm. So, we’ve re-

However, although we had really good information in
those papers, we couldn’t go back and look at individual

moved this now, and that was really through direct feedback
from the meeting in Geneva. (Fig. 44)

radiology. Contemporary cases like those from Brazil are

We would suggest that ValiDATE be used only by in-

therefore really important for us in terms of trying to fully

dividuals assessing patients and those being very careful

establish the radiological features of TE. You could say we

about how you use that sort of information if you are going

could go back and get repeat radiology for all of the individ-

to use it to exclude TE.

uals from The Thalidomide Trust. I would debate the ethics

So, the software starts after that point. If you get a low

of doing that now, but more than that, it wouldn’t be a huge

score, then TE is excluded. If your patient has some of those

amount of use to us because of the damage that would’ve

features that I talked about earlier, like a transverse limb
defect, you won’t go any further and will exclude TE you

Overview

will get a zero score and it will not let you progress any further. Once you are in ValiDATE, it may be that you find you

• Thalidomide - Background

need further information about the patient. It might be that

• Diagnostic Algorithm - Background

you cannot answer the questions that are asked because you

• DATE

don’t have that information about the case.
If ValiDATE gives you a score that’s probable or possible

• WHO Conference

TE, and I’ll come down to this in a minute, then further in-

• valiDATE and the future

vestigations that might be warranted could include a physical examination, further radiographs, and/or genetic testing.

Fig. 42

Pathway for assessment of TE

Validation of DATE

Exclude TE
Clinical Feature

Number of cases % (n=142)

• Upper limb

87% (124) (94% Bilateral)

• Amelia / phocomelia

58% (72) (97% Bilateral)

• Lower limb

40% (57) (84% Bilateral)

• Amelia / phocomelia

18% (10) (3% Bilateral)

• Anotia / microtia

20% (28) (68% Bilateral)

• Facial haemangioma

16% (23)

• Facial palsy

6% (8)

• Cardiac malformation

6% (8)

• Renal malformation

5% (7)

• Other internal organ
malformations

19% (27)

Fig. 43
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• Three German papers translated and

cases assessed using DATE
• Total 142 cases with evidence of maternal
ingestion of thalidomide in the 1st
trimester

Lenz W and Knapp K, Deutsche Med Wochenschr, 1962
Nowack E, Humangenetik, 1965
Kreipe, Ursula Arch Kinderheilk, 1967

Low score
Mother’s
country of
residence
Date of birth
AND Negative
family history

valiDATE software

Further
information

'Probable/Possible thalidomide embryopathy’
'Uncertain/Inadequate Information’
'Unlikely’

Fig. 44

Further investigation by:
Physical examination
Further radiographs
Genetic testing

Final assessment
by expert to
confirm TE

Alternative diagnosis confirmed
Exclude TE

A Diagnostic Aid to Thalidomide Embryopathy

So ValiDATE, instead of being called a diagnostic algo-

to the Geneva Conference and some additional work we

rithm now, is termed a diagnostic aid to TE. It’s not a stand-

have done subsequently on cases and with others. We are

alone tool that you should use to say yes or no. This is im-

refining and establishing the final scores within the algo-

portant. It’s an aid that’s giving you a score of the likelihood

rithm, and the software is being beta-tested to assist us all in

an individual suffers from TE.

providing an accurate diagnosis, and to allow us to consider

If after this, an alternative diagnosis is confirmed, then
you’ve excluded TE; if not, then we suggest a final assessment by an expert in TE to confirm or refute the diagnosis.
So, we have also refined our categories I told you about
earlier. When we went to the WHO, we had three: probable,
possible, or unlikely. Probable and possible have now been
merged.

alternative genetic or teratogenic diagnoses for TE. (Fig. 46)
It will be available to everyone soon via an online interface. So any clinician only for clinicians I would point out,
reviewing potential TE patients will be able to use this as an
aid to the work that they are doing.
The Thalidomide Trust set up the ValiDATE Trust to make
sure that this algorithm doesn’t just stand still and does not

I should touch “Uncertain”, inadequate information and
unlikely.

evolve. It will be maintained and refined as new knowledge
comes about. We want to continue to review and refine the

So, what have I told you about TE that you did not already know? Not a lot really. It still presents a diagnostic

algorithm, and we would welcome input from others who
are experts in this area. (Fig. 47)

dilemma. The work that we’ve done has helped to charac-

This is a picture of the St. George’s team that went to

terize some of the clinical and radiological features. I talked

Geneva back in 2014. I want to thank you all for listening to

a lot about radiology, but in DATE, we included all of the

me today, and I would also like to say that The Thalidomide

excellent work that was done by the Swedish teams and oth-

Trust would welcome any questions that you have about

ers looking at the non-radiological features of TE. Accurate

ValiDATE. This is the e-mail to use if you have any ques-

phenotyping will lead us, we hope, to a better understand-

tions. (Fig. 48)

ing of the underlying mechanism. But, most importantly,
accurate phenotyping of contemporary cases will help us to
really refine the features of TE. (Fig. 45)
So, what’s the future? Well, ValiDATE is currently being
refined. We have adjusted the scores and criteria in response

Summary

Thank you

Thalidomide embryopathy still presents a diagnostic dilemma
However, there are some characteristic clinical and radiological findings
Accurate phenotyping will lead to better understanding of the underlying mechanism

The future
valiDATE is currently being refined and the software beta tested to assist in accurate
diagnosis and consideration of alternative genetic disorders
valiDATE will be available soon via an online interface for clinicians reviewing potential TE
patients
valiDATE Trust to ensure continued review and refinement of the algorithm

Fig. 47

Fig. 45

Summary

Thank you

Thalidomide embryopathy still presents a diagnostic dilemma
However, there are some characteristic clinical and radiological findings
Accurate phenotyping will lead to better understanding of the underlying mechanism

The future
valiDATE is currently being refined and the software beta tested to assist in accurate
diagnosis and consideration of alternative genetic disorders
valiDATE will be available soon via an online interface for clinicians reviewing potential TE
patients
valiDATE Trust to ensure continued review and refinement of the algorithm

Fig. 46

hello@thalidomidetrust.org

Fig. 48
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Q&A
Ryoji Kayamori: Thank you, Dr. Baple. We are now open to
questions or comments.
Nobuhiko Haga: Thank you for your lecture. My name is
Nobuhiko Haga from the University of Tokyo. I want to ask
about pointed shoulder.
Emma Baple: Yes.
Nobuhiko Haga: You told me that the length of the clavicle
is relatively long, so this leads to pointed shoulder. But I
wonder if it comes from the true overgrowth of the clavicle
or from the hyperplasia of the glenoid fossa or something

cause we have the Commission in Germany, and the Commission comes to a result and the result is not explained. It’s
said that it’s unlikely and then it’s finished.
We haven’t used DATE up to now. But I think it will be helpful for us. But the last step will remain a problem because
the German Commission normally says no to all new cases.
Emma Baple: Oh, I see. Okay. I can’t help with that. But I
hope by actually collecting these cases and using this algorithm, we will be able to show them that that position is not
correct. So maybe it can help in that way.
Klaus M. Peters: Okay. Maybe I can help with cases.

like that.

Emma Baple: Absolutely, we would love that.

Emma Baple: I think it’s possibly a combination of both of

Ryoji Kayamori: Okay, next one.

those things. I think in the Brazilian case, you could really

Lavinia Schuler-Faccini: Thank you Emma for your bril-

see that point that I am talking about.

liant conference, and this algorithm is going to be very

Ryoji Kayamori: Any other questions?

helpful in Brazil. I think that most clinicians using the ap-

Nobuhiko Haga: In the last slide, you told us that the ValiDATE system will be available for all clinicians. So does this
mean that it is available also in Japan as long as we clinicians?
Emma Baple: Yes. It’s not quite available yet. The software
company we are working with is a company called Certus
Technology. We need to make sure that the algorithm works
the way it did in our software by putting in test cases again
and again to make sure there are no glitches in the code. But
it will be available online, and there will be a way that you
can apply for a password to use it, put in the information,
and get back a report for your patients that you are assessing. And that should be this year.
Nobuhiko Haga: Thank you very much.
Ryoji Kayamori: Any other questions or comments?
Klaus M. Peters: I think DATE is a very helpful tool to
prove if a victim has a TE. But you say the next step is that
one of the experts says it is TE or it isn’t. That is still a problem we have to deal with in Germany at the moment. We
have a lot of cases in Germany that could be TE. And one
group of experts says “it is TE” and the other says “no, it’s
not”, and then the problem is that the cases stay unclear.
Emma Baple: So, what, so, in terms of your question, how
do you want to see that addressed? Because I believe that
ValiDATE will help to address that.
Klaus M. Peters: Yes. To make the last step a bit easier be-
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plication are going to be from Brazil. However, my question
is, do you have or are you planning to have a genetic panel,
and do you use exome sequencing for the differential diagnosis?
Emma Baple: So, the answer to that is, I have together
with Dr. Mansour and Professor Hall, put together a list of
genetic tests that could be used. And we’ve done that for,
other parts of the world have asked us to do that. I personally think that doing the different, looking at the differential
diagnosis for the patient and testing them appropriately for
those differential diagnoses is a better way forward. I say
that because of the limitations of genetic technologies and
the interpretation of the results that come out of genetic
technologies.
We could do genome sequencing on all of these individuals,
but we will, and I know from having done this for some
patients with TE, find variants of uncertain significance in
genes. And then you are stuck with, clinically, I do not feel
the patient has this disorder, but they now have a variant of
uncertain significance in a disorder that’s said to have phenotypic overlap with TE, and you are in a worse position
than you were to start with because you won’t have relatives
to test in order to help you to increase your certainty.
So I am in less in favor of that approach and more in favor
of the approach we would typically take, which is clinical
genetics, which is testing for the disorders that you think the
patient may have. And that is really what I guess I feel we
should be doing, and if we don’t find that they have one of

A Diagnostic Aid to Thalidomide Embryopathy

those, then actually, we have to err on the side of this being

when I showed that table, I don’t know if I can go back to

TE, particularly in patients who have these characteristic ab-

it, can I? I don’t know if I can. You will see when you look

normalities that are not found or very rarely found outside

at the lower limb, I showed you the phocomelia and amelia,

of TE.

we were sure we saw that there was more asymmetry in the

Lavinia Schuler-Faccini: Thank you very much. I totally
agree.
Emma Baple: That’s good. That’s really good.
Ryoji Kayamori: Next, please.
Christina Ding-Greiner: Thank you for your presentation.

lower limbs, exactly as you’ve said. That was from the German papers.
Sorry, I can’t – I haven’t got the numbers at hand. What was
very interesting about the review of all of the cases that we
did was the temporal relationship between the abnormalities. So, I think that’s what you are asking, isn’t it?

It was very interesting. What do you think about asymme-

Female Participant (Unknown Speaker): Yes.

tries? I saw in your pictures that the children you showed

Emma Baple: Yes, yes, good.

us were not typically symmetric. And in all the old papers, a
certain amount of asymmetry is described. But our foundation states that if a person is asymmetric, there is no possibility of being thalidomide-affected. I can’t believe that because
if you look at non-thalidomide-affected people, we all are
asymmetric.
Emma Baple: I am sorry, I didn’t emphasize that in my talk.
You do see some asymmetry in TE. What I do not believe
you see is isolated unilateral abnormalities. I think that, having reviewed quite a lot of radiology now, what we think is
that people misinterpreted the findings, and you do see abnormalities on the other side. They may be less extreme, but
you do see some asymmetry.
Christina Ding-Greiner: Okay. Thank you.
Female Participant (Unknown Speaker): Thank you very
much. It was really interesting to hear about what you have
been doing. About asymmetry, is it anything—can you say
if it’s asymmetrical malformations on the upper limbs and

Ryoji Kayamori: Thank you, Emma. So, we have 1 minute
to go. Symmetry or asymmetry, that has been a long-debated point. So, being symmetry with certain variations, that
is suspected TE. In Germany, what is the most contentious
is symmetric. So, one side, normal or healthy, the other side
abnormal, that is not acceptable. That has been extensively debated in Germany. This is a question I would like to
ask Dr. Baple. Scores. So 73 is a high score, that is why the
diagnosis is TE. And that particular part we are not sure.
Probable, possible, unlikely—unfortunately, we do not have
enough time to understand the criteria. So diagnostic aid
or algorithm, features about a diagnostic aid or algorithm,
which is better? Your article title is “Diagnostic Algorithm
for TE”, but this time you mentioned this as being a diagnostic aid for thalidomide. Which is better?
Emma Baple: Well, I suppose what we were trying to get at
with aid as opposed to algorithm was to say that it’s an aid.
It doesn’t mean that you shouldn’t use your brain or clinical

lower limbs? Because you were saying that the most cases

acumen.

you found had upper limb malformations, which was, if I

Ryoji Kayamori: Okay, thank you. Thank you very much.

understood you correctly, a little bit, I mean when, I mean
me and my supervisors looked at the all thalidomiders, and
in 31, we actually found just five proximal femoral deficiencies, and some of the cases were unilateral.
I mean, we found some other malformations on the other
side, but it wasn’t PFFD (proximal femoral focal deficiency).
However, for the upper extremity, it was more symmetrical,
although it wasn’t exactly the same. So what, I mean I am
getting a little bit confused about what we’ve been looking
at in those 31.
Emma Baple: So I think if you looked, if I’ve understood, I
want to make sure I’ve understood your question correctly,
but if I’ve understood your question correctly, you will see
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Mechanisms of Thalidomide Teratogenicity
Hiroshi Handa

Department of Nanoparticle Translational Research, Tokyo Medical University, Tokyo, Japan

Nobuhiko Haga (Moderator)
Now, I would like to proceed to the last lecture of the first day of this symposium. The presenter is
Professor Hiroshi Handa. He is now working in the Department of Nanoparticle Translational Research at the Tokyo Medical University. He graduated from Keio University, Faculty of Medicine, in
1972, and he obtained his PhD 4 years later. Then, he worked at The Tokyo University Institute of
Medical Sciences, and then went to the States to study at the National Institute of Health and Massachusetts Institute of Technology. And then, he came back to Japan and worked at The University
of Tokyo, Tokyo Institute of Technology, and the National Institute of Genetics.
So, the title of this paper is “Mechanisms of Thalidomide Teratogenicity”. So, please start your lecture.

Thank you, Professor Haga, for your kind introduction.

myeloma, and was returned to the market in less than a half

I am happy to have this opportunity to share our interdisci-

century. Thalidomide is now approved for use in patients

plinary research with you. I would like to talk to you about

with multiple myeloma. However, little was still known

our work on the mechanisms of thalidomide embryopathy

about its mechanisms of action regarding both its beneficial

(TE). (Fig. 1)

effects and side effects. (Fig. 3)

Here is the content on my talk today. I’ll talk about the
five topics shown here. (Fig. 2)

Here, I show a timetable of the period in which embryos
are sensitive to thalidomide. When pregnant mothers take

So first, I will give you a little background of thalido-

thalidomide during the days after fertilization, it causes

mide, which is the same as Emma, the former presenter.

multiple developmental anomalies in their children, such as

Thalidomide, its structure shown here, was developed and

a shortening or complete lack of the limbs, as well as malfor-

commercialized as a sedative in the late 1950s. However,

mation of the ears and eyes. This indicated that TE develops

thalidomide was completely withdrawn from the market

in time- and site-specific manners, implying multiple ac-

in the early 1960s, shortly after its negative effects on new-

tions. (Fig. 4)

borns became clear. About 10,000 affected children were

This table shows the rate of site-specific anomalies caused

born worldwide. On the other hand, thalidomide was later

by thalidomide. Thalidomide most frequently caused devel-

found to be an effective treatment for leprosy and multiple

opmental defects of the limbs and ears among a wide range
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Current research on the mechanisms of Thal embryopathy

Fig. 2

Mechanisms of Thalidomide Teratogenicity

of anomalies. (Fig. 5)

The target in this case is expected to be a protein that di-

However, the pathogenic mechanism remained unknown, although various hypotheses, shown here, have

rectly and specifically binds to thalidomide with the highest
level of binding affinity, resulting in TE.

been proposed. Disruption of angiogenesis was most com-

And now, I’ll talk about the identification of cereblon, or

monly supported. But even this hypothesis was not firmly

CRBN, as a target of TE using our affinity bead technology.

established because the target of thalidomide responsible for

(Fig. 7)

embryopathy remained unidentified. (Fig. 6)

To isolate drug-binding proteins directly from protein
libraries, we previously developed two types of nano-sized
beads as novel matrices for affinity chromatography. (Fig. 8)

History of Thal
- Developed and commercialized as a sedative in the late 1950s
- Withdrawn from the market in the early 1960s,
after its negative effects on newborns became clear
- Found to be an effective treatment for leprosy and multiple myeloma
and returned to the market in less than a half century
- Now approved for use in patients with multiple myeloma
Development and sales by Celgene in the US

1 Hansen’s disease (1998, approved in the US)
2 Multiple myeloma (2006, approved in the US)
3 Multiple myeloma (2008, approved in Japan)
Thalidomide (Thal)
MW: 258

Little was known about the mechanisms of actions of Thal
regarding both its beneficial effects and side effects

Embryopathy by Thal exposure in pregnant women

at the core and poly-GMA at the surface. Then, to enable
the automatic isolation of drug-binding proteins, we developed magnetic beads called FG beads, which have magnetite nanocrystals in the core of the SG beads. These beads,
now often called Handa beads, have several advantages,
including having large numbers of reactive groups, high
dispersibility, extremely low nonspecific protein-binding,
and resistance to organic solvents. These characteristics
greatly increase the recovery rate and purity of the isolated

Multiple hypotheses on mechanisms of Thal action

Thal Embryopathy Summary Timetable
External ear
Autism

Microtia/ Inner ear
Coloboma
Microphthalmia
Upper limbs
Lower limbs

Miller and Strömland Teratology (1999)

Autism

SG beads, which are composed of styrene-GMA copolymers

drug-binding proteins.

Fig. 3

Age
(days after
fertilization)

First, we developed double-layered latex beads called

Absence of
external ear

Upper/ Lower limbs
Phocomelia

Microphthalmia

Hansen and Harris (2004)

The target of Thal, responsible for embryopathy, remained unidentified.

Fig. 6

Fig. 4

Thal embryopathy

Contents
Background of thalidomide (Thal)

*

Identification of cereblon (CRBN) as a target of
Thal embryopathy using our affinity bead technology

*

Mechanisms of anti-cancer effects of Thal and its analogs,
involving CRBN
Development of a new type of drugs; CRBN modulators
Teratology (1999)

Current research on the mechanisms of Thal embryopathy

The pathogenic mechanism remained unknown,
although various hypotheses had been proposed.

Fig. 5

Fig. 7
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As shown here, one-step affinity isolation is performed
by mixing drug-fixed FG beads with cell lysates for more

detergent treatment and analyzed by SDS-PAGE and silver
staining, as shown here. (Fig. 10)

than 4 hours, and then washing the beads several times by

The amounts of bound proteins varied with time, and

magnetic separation. Then, drug-binding proteins, including

were divided into three groups, namely those showing in-

targets, are eluted by adding excess drug or surfactant. A

creased binding, decreased binding, and no change. Com-

single 1.5-mL centrifuge tube is sufficient for the whole pro-

petitive inhibition assays showed that the group of proteins

cess. (Fig. 9)

showing increased binding with time was selectively com-

This bead technology has further advantages. First, the
binding specificity of the target to the drug can be assessed

peted by the addition of excess alendronate, indicating that
they are specific alendronate-binding proteins.

using a competitive inhibition assay or a competitive drug

These results indicated that specific drug-binding pro-

elution assay. I will introduce some practical examples of

teins become concentrated with time, and that our simple

these assays later. Second, binding mode and binding affin-

bead technology with easy operation is useful for isolating

ity can be roughly estimated by altering the binding, wash-

specific drug-binding proteins directly from protein librar-

ing, and eluting conditions. Therefore, a potential target

ies. By the way, these isolated proteins were identified as

that is involved in drug actions can be identified from the

dynamin 2, which binds directly to alendronate, and its as-

acquired information.

sociated protein, sorting nexin 9.

Here, I will show an example of the advantages of our

Here is a list of various ligands, including pharmaceuti-

bead technology. Alendronate, a drug for osteoporosis, was

cals, biomolecules, and toxic chemicals, for which we have

fixed to the beads through its amino group and mixed with

identified targets using our bead technology and published

cell lysates for 0.5, 1, 2, 3, and 4 hours, at which time, the

our findings, as shown here. As you can see, the list includes

proteins binding to the drug-fixed beads were eluted by

thalidomide. And now, I’ll talk about our identification of

Development of two types of nanosized beads as
novel matrices for affinity chromatography
CH=CH2

H2C CCH3

Glycidyl methacrylate
(GMA)
O CH2 CH CH2
C O

Advantages of our affinity bead technology
Binding
reaction time

Styrene
(St)

O

Latex (SG) beads

Magnetic (FG) beads

Poly-GMA

0.5

1

2

3

4 (hr)

Magnetite
nanocrystals

Alendronate
(ALN)

116
97

(drug for osteoporosis)

66

Kawaguchi et al., NAR (1989)
Shimizu et al., Nat Biotechnol (2001)

Nishio et al., Colloids Surf B Biointerface (2008)

Favorable characteristics of these beads

 Large numbers (> 107) of reactive groups
 High dispersibility
 Extremely low non-specific protein binding
 Resistance to organic solvents

High-yield recovery
High purity

Fig. 8

Mixing for
several hrs

Magnet

Repeat
(several times)
Magnet

Binding
Protein library High salt,
surfactant
(cell lysate)

Pharmaceuticals

Addition of excess drug

Addition of excess drug

Washing
High salt,
surfactant

Biomolecules
(Metabolites)

Eluting
Magnetic
separation

Excess drug, Drug-binding
surfactant
proteins,
including targets

Further advantages
・Binding specificity
・Binding mode and binding affinity

A potential target, involved in drug actions, can be identified
from the aquired information.

(dsDNA)

(Protein)
(Peptide)
Toxic chemicals

Sandhu and Handa IOP eBOOKs Online ISBN 978-0-7503-1584-5 (2018)

Fig. 9
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←Dynamin 2

Specific binding

←Sorting nexin 9

Nonspecific
binding

Nonspecific
binding

Time-dependent change
of binding proteins



66

(binding protein)
(associated
protein)
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Discrimination of
binding specificity

List of various ligands for which we have identified
targets using our bead technology

Competitive drug elution assay

Competitive inhibition assay

→



116
Specific binding
97

45

Proteins binding
to ALN-fixed beads
were analyzed by
SDS-PAGE and
silver staining



Fig. 10

One-step affinity isolation using FG beads
by the batch method
Drug-fixed
FG beads

Free ALN
(kDa)
200
Nonspecific
binding

(kDa)
200

Fig. 11

Methotrexate: Uga et al., Mol Pharmacol (2006)
Thalidomide: Ito et al., Science (2010), Chamberlain et al., Nat Struct Mol Biol (2014)
Matyskiela et al., Nature (2016)
Alendronate: Masaike et al., Mol Pharmacol (2010)
E3330: Shimizu et al., Nat Biotechnol (2000)
FK506: Shimizu et al., Nat Biotechnol (2000)
Vesnarinone: Hotta et al., Mol Pharmacol (2013)
Salicilic acid: Gupta et al., Mol Pharmacol (2013)
Trifluorothiazoline compounds: Perez-Perarnau et al., Angew Chem Int Ed (2014)
Vitamin K2: Karasawa et al., Mol Pharmacol (2013)
Amino acids: Kume et al., Genes Cells (2010)
Heme: Azuma et al., PLoS One (2008), Kabe et al., Nat Commun (2016)
Protoporphyrin IX: Kabe et al., J Biol Chem (2006)
Capsaicin: Kuramori et al., Biochem Biophys Res Commun (2009)
ATF/CREB site: Wada et al., Methods Enzymol (1995), Wada et al J Virol (1991)
Ad4BP/SF-1 site: Morohashi et al., J Biol Chem (1992)
E4TF1/GABP site: Watanabe et al., EMBO J (1990)
Oct1/4 site: Kang et al., Genes Dev (2009)
TFIIA: Usuda et al., EMBO J (1991), Ma et al., Genes Dev (1993)
EspB (toxin of enteropathogenic E. coli): Iizumi et al., Cell Host & Microbe (2007)
FKBP12: Ohtsu et al., Anal Biochem (2005)
Nocistatin: Okuda-Ashitaka et al., J Biol Chem (2012)
Mono-(2-ethylhexyl) phthalate: Kuramori et al., Toxicol Sci (2009)
Atrazine: Hase et al., Biochem Biophys Res Commun (2008)
Bisphenol A: Ito et al., PLoS One (2012)

Mechanisms of Thalidomide Teratogenicity

the target of thalidomide.(Fig. 11)

We also found that cereblon is part of a ubiquitin ligase

To isolate and identify the molecular targets of thalido-

complex. Co-immunoprecipitation experiments showed that

mide, we fixed a carboxylated derivative of thalidomide to

cereblon interacts with DDB1, CUL4, and ROC1. It is widely

our beads and then treated the beads with acetic anhydride

known that DDB1, CUL4, ROC1, and an established sub-

to mask unreacted amino groups via acetylation and deduce

strate receptor, such as DDB2, CSA, etc., form an E3 ubiqui-

nonspecific protein-binding caused by ionic interactions.

tin ligase complex, which is involved in the ubiquitination

(Fig. 12)

and degradation of substrate proteins. The question here

Then, the beads were mixed with cell lysates for several

was whether cereblon functions as a substrate receptor, and

hours. After washing, the bound proteins were eluted by

if so, whether it would compete with DDB2 for binding to

adding excess thalidomide, which is known as a competitive

DDB1. (Fig. 15)

drug elution assay. (Fig. 13)

As shown here, the amount of DDB1 co-precipitated with

We isolated two proteins that selectively bind to thalido-

cereblon was gradually reduced as the amount of DDB2 was

mide, which were competed by adding excess thalidomide

increased, indicating that DDB2 competes with cereblon for

to the binding reaction, which is known as a competitive

binding to DDB1. This suggested that cereblon works as a

inhibition assay. Then, we identified these proteins as dam-

substrate receptor.

age-specific DNA-binding protein 1, called DDB1 for short,

As the previously identified substrate receptors were

and cereblon by mass spec analysis. Both proteins were con-

known to undergo auto-ubiquitination, we analyzed cere-

firmed by immunoblotting using their specific antibodies.

blon ubiquitination in cells treated with the proteasome

Using the recombinant proteins and our affinity bead

inhibitor MG132. As shown here, cereblon was found to be

technology, we found that thalidomide directly binds to

ubiquitinated, and its ubiquitination was sensitive to thalid-

cereblon, but not to DDB1. (Fig. 14)

omide. (Fig. 16)

Preparation of Thal-fixed FG beads

Identification of CRBN directly binding to Thal
Tha-fixed beads

Affinity isolation and IB
Input

Eluate

Mix the beads with
recombinant CRBN
or DDB1

Thalidomide (Thal)

FR259625

(carboxylated derivative)
Wash several times
with buffer

Thal is fixed to FG beads
using cross-linkers

FG beads

Unreacted amino groups
are masked via acetylation

Elute bound proteins
by adding surfactant

Thal-fixed FG beads

Thal

→ Thal directly binds to CRBN,

Eluate
SDS-PAGE

Fig. 12

but not to DDB1.

Fig. 14

Identification of CRBN and DDB1 as Thal-binding proteins
Affinity isolation

FR259625-immobilized FG beads

CRBN forms an E3 ubiquitin ligase complex and
works as a substrate receptor
Co-immunoprecipitation (Co-IP) and IB
E3 ubiquitin ligase
complex

Mix the beads with
cell lysates

DDB1

(damage-specific
DNA-binding protein 1)

CRBN

(cereblon)

SDS-PAGE &
silver staining

Immunoblotting (IB)

Add excess free Thal
to the binding reaction
(competitive inhibition assay)

Wash several times
with buffer

DDB2
Established SR
(DDB2,CSA,CDT2,etc)

Elute bound proteins
by adding excess Thal
(competitive drug elution assay)

SDS-PAGE analysis → Mass spec analysis

Fig. 13

Direct binding

Identification of proteins
bound to CRBN

→ CRBN forms an E3 ubiquitin ligase
complex with DDB1, Cul4, and Roc1

DDB2, an established substrate receptor (SR),
competes with CRBN for binding to DDB1

→ CRBN is suggested to work
as a substrate receptor

Fig. 15

45

2nd International Symposium on Thalidomide Embryopathy in Tokyo

We also examined the expression of thalidomide-binding

vesicle, which is the zebrafish equivalent of the ear, was sig-

cereblon and DDB1 in various cells using our affinity bead

nificantly affected. These results indicated that thalidomide

technology. We found that cereblon and DDB1 are ubiqui-

causes similar developmental anomalies in zebrafish and in

tously expressed in all cells that were tested. Unexpectedly,

humans. (Fig. 19)

mouse cereblon also binds to thalidomide, although rodents
do not develop TE. (Fig. 17)

Our next question was how can we definitively prove
that cereblon is the true target of thalidomide involved in

Next, we investigated the possible association between

embryopathy? If TE is suppressed by a cereblon mutant that

cereblon and TE in zebrafish, which has several advantages

does not bind to thalidomide, but is otherwise functional,

as an experimental animal, as shown here. Zebrafish cere-

we can confirm that cereblon is the true target of thalido-

blon shared 70% homology with human cereblon. The first

mide, leading to embryopathy. Thus, we designed cereblon

thing we did was to make sure that zebrafish has a human

mutants that do not bind to thalidomide. (Fig. 20)

cereblon homolog that can bind to thalidomide and interact

We first identified the thalidomide-binding site as the

with human DDB1. As the effect of thalidomide on zebrafish

C-terminal region of cereblon. Then, we found that that the

development was not yet known, fertilized zebrafish eggs

tyrosine 384 and tryptophan 386 of cereblon are important

were allowed to develop in media containing thalidomide.

for binding to thalidomide, and the double-point mutant

(Fig. 18)

does not bind to thalidomide. (Fig. 21)

When treated with thalidomide, there were no gross

The double-point mutant formed the E3 ubiquitin ligase

morphological changes except for in the pectoral fin, which

complex with DDB1, CUL4, and ROC1, and was auto-ubiq-

was significantly smaller than that of control embryos. The

uitinated. The mutant was co-localized with wild-type cere-

fin defects were clearly detected by alcian blue staining of

blon. As expected, the ubiquitination of the double-point

cartilage. We also found that the development of the otic

mutant was not affected by thalidomide. So we successfully

Thal inhibitis the ubiquitination of CRBN

Analyses of Thal action and CRBN function using
zebrafish as an experimental animal

Co-IP and IB

Affinity isolation

FLAG-HA-CRBN-expressing 293T cells
IP: FLAGCRBN

AI: Thal

Previously identified substrate receptors,
such as DDB2, CSA, etc,
are known to undergo autoubiquitination.

Thal

→ zCrbn binds to Thal

IB: anti-Ub Ab

→ CRBN was ubiquitinated in a Thal-sensitive
manner.

IB: anti-HA Ab
Load: 1x
FLAG-HACRBN

This was confirmed by cell-free experiments.

IB: anti-HA Ab
Load: 0.1x
FLAG-HACRBN

Advantages of zebrafish

→ zCRBN interacts with hDDB1

Zebrafish CRBN (zCRBN) shares 70% homology with human CRBN (hCRBN).

Fig. 16

Fig. 18

Ubiquitous expression of CRBN in various cells
AI: Thal

Co-IP

1) Transparency, easy observation
2) Fast ontogeny of 2.5 days
3) Easy genetic engineering (KD/OE)
4) Processability of multiple individuals
5) Widely used in pharmacology and
toxicology studies
6) Whole genome sequence available

Thal embryopathy in zebrafish

Cell lines
Jurkat (human T-cell)

Affinity isolation (AI) and IB

hpf: hours post fertilization
Thal

（µM）

THP-1 (human monocyte

Pectoral fin (75 hpf)

U266 (human B-cell)

AI: Thal

HUVEC (human endocapillary cell)

Thal
treatment

Input

293T (human kidney cell)

400

0

Thal (μM)

400

→ CRBN and DDB1 are expressed

ubiquitously in all cells tested

→ Thal caused similar developmental anomalies in zebrafish as in humans

N1E-115 (mouse neuronal cell)
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200
Thal (μM)

Alcian blue staining of cartilage

SH-SY5Y (human neuronal cell)

Fig. 17

400

0

LP101 (human stromal cell)

Otic vesicle (30 hpf)
50 μm

0

Fig. 19
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identified a double-point mutant of cereblon that does not

suppressed the thalidomide-induced downregulation of

bind to thalidomide, but is otherwise functional.

FGF8. These results hence indicated that FGF8 is a main

I show here that the expression of our double-point

downstream factor of cereblon and thalidomide.

mutant suppresses thalidomide-induced embryopathy in

We also investigated the possible connection between

zebrafish. Embryos expressing wild-type cereblon were still

cereblon and TE in chicks, which had been routinely used as

sensitive to thalidomide as much as control embryos, but

an animal model for TE. We first confirmed that chick cere-

embryos expressing the double-point mutant were resistant

blon can also bind to thalidomide and interact with human

to thalidomide. Essentially, the same results were obtained

DDB1. Next, we administered thalidomide to this region of

when analyzing the otic vesicles. We therefore confirmed

the egg, which strongly inhibits formation of the forelimbs

that cereblon is a bona fide target of TE. (Fig. 22)

only at the site of administration. This result indicated an

Next, we analyzed the potential involvement of the key

important issue that thalidomide itself, rather than its active

signaling molecules such as FGF8 and Sonic hedgehog in

metabolites in the liver, is a causative agent of embryopathy,

TE. FGF8 is essential for pectoral fin formation along the

because the opposite forelimb is not affected at all. (Fig. 24)

proximal–distal axis, and is expressed in the apical ectoder-

Expression of the double-point mutant of cereblon signifi-

mal ridge, called AER for short. Sonic hedgehog is crucial

cantly inhibited thalidomide-induced embryopathy and the

for the pectoral fin development along the anterior–poste-

downregulation of FGF8/FGF10 expression in chicks. There-

rior axis, and is expressed in the zone of polarizing activity,

fore, our findings in zebrafish were validated in chicks. (Fig. 25)

called ZPA. (Fig. 23)

It had been considered that thalidomide-induced disrup-

Thalidomide significantly reduced FGF8 expression, as

tion of angiogenesis is a major cause of the developmental

shown here, but had little effect on Sonic hedgehog expres-

defects of pectoral fins. To address this issue, we analyzed

sion. In addition, the expression of the double-point mutant

TE using fli1:EGFP transgenic zebrafish that express a GFP

Proof of CRBN as a true target of Thal embryopathy

Expression of CRBNYW/AA inhibits Thal embryopathy
*p < 0.001

Zebrafish fertilized eggs were injected with zCRBNWT
or CRBNYW/AA mRNA and then treated with Thal.
YW/AA: Y384A/W386A

CRBN

 How can we definitely prove that CRBN is
the true target of Thal embryopathy?
CRBN

 If Thal embryopathy is suppressed by a CRBN
mutant that does not bind to Thal, but is
otherwise functional, we can confirm that CRBN
is the true target of Thal embryopathy.

Otic vesicle size (30 hpf)

CRBN

This Thal-unbound mutant
inhibits Thal embryopathy.

CRBNYW/AA

CRBN

Pectoral fin formation (72 hpf)

→ CRBN is a bona fide target of Thal embryopathy.

Fig. 20

Fig. 22

Identification of a CRBN mutant, CRBNYW/AA, that
does not bind to Thal but is otherwise functional
Making point mutations
in the C-terminal region

Affinity isolation
Co-IP

- Essential for pectoral fin formation along the PD axis
and expressed in the apical ectodermal ridge (AER).

Proximal ⇔ Distal
Primordium

Area that will form the
pectoral fin

- Crucial for pectoral fin formation along the AP axis
and expressed in the zone of polarizing activity (ZPA).

Fgf8 expression

YW/AA forms
an E3 complex

Autoubiquitination
YW/AA is autoubiquitinated

Fgf8（fibroblast growth factor 8）

Shh（sonic hedgehog）


YW/AA does not bind to Thal

Downstream factors of Thal and CRBN

Shh expression

Colocalization
IB
Autoubiqutination of YW/AA
is resistant to Thal

Whole mount in situ hybridization of fin buds (48 hpf)

→ Fgf8 is a main downstream factor of Thal and CRBN

Fig. 21

Fig. 23
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fusion protein in the marginal blood vessels to visualize an-

blon E3 ubiquitin ligase activity by binding to cereblon, sug-

giogenesis. (Fig. 26)

gesting two possible mechanisms of thalidomide action. One

At 52 hours post-fertilization, both angiogenesis and pec-

is that thalidomide blocks the binding of a natural substrate

toral fin formation were inhibited by thalidomide treatment.

to cereblon. The other is that thalidomide alters the substrate

But at 48 hours post-fertilization, the marginal blood vessels

specificity of cereblon. I will discuss a possible answer to

were not yet formed, whereas pectoral fin development

this later in my talk. (Fig. 28)

was clearly inhibited. These results showed that the thalid-

Now, I will talk about the involvement of cereblon in

omide-induced deformity of pectoral fins occurs prior to

anticancer effects of thalidomide and its analogs, and the

angiogenesis.

mechanisms of their anticancer effects via cereblon. (Fig. 29)

Here is a summary of our major findings regarding cere-

In recent years, second-generation thalidomide analogs,

blon up to this point, which were published in Science. We

including lenalidomide and pomalidomide, have been

identified cereblon as a thalidomide-binding protein using

developed and commercialized. Lenalidomide and poma-

our affinity bead technology. Cereblon forms an E3 ubiquitin

lidomide are much more effective than thalidomide against

ligase complex with DDB1, Cul4, and Roc1, works as its sub-

multiple myeloma. Lenalidomide is also approved as a treat-

strate receptor, and contributes to the normal development

ment for MDS 5q minus syndrome and T-cell leukemia/

of the limbs and otic vesicles in zebrafish and chick models.

lymphoma. (Fig. 30)

Cereblon is a target of TE, and thalidomide exerts its terato-

In addition to the activity of inhibition of multiple myelo-

genic effects by binding to cereblon and altering cereblon E3

ma cell growth, these three drugs have immunomodulatory

ubiquitin ligase activity. (Fig. 27)

activity, that is, T-cell activation activity. Therefore, they are

Thus, our results indicated that thalidomide affects cere-

Investigation of the role of CRBN in Thal embryopathy
in chicks
Administration of Thal and introduction of foreign genes
by electroporation into the anterior limb bud

Chicken

3 days after fertilization

Therapontos et al., PNAS 2009

Thal strongly inhibits
the formation of the
forelimbs only at the
site of administration.

Lower limb

10 days after fertilization

Thal-induced developmental defects of the
pectoral fins precede angiogenesis
Thal-induced angiogenesis disruption
is responsible for the developmental
defects of pectoral fins.

The anterior limb bud
develops into the forelimb

Magnified
Upper limb

called immunomodulatory drugs, or IMiDs for short. We

47
hpf

→ Thal-induced deformity of

pectoral fins occurs prior
to angiogenesis.

52
hpf

Fli1a:EGFP transgenic zebrafish,
gifted by Prof. Kawakami at NIG, Japan

Forelimb
or wing

GFP(green fluorescent protein) is selectively
expressed in endothelial cells of the MBV.

Bone staining

Fig. 24

Fig. 26

CRBNYW/AA inhibits Thal embryopathy in chicks

1. Identification of CRBN as a Thal-binding
protein using our affinity bead technology.

Stage 36

Stage 20

Whole mount in situ
hybridization of limb buds

→

Summary of our major findings regarding CRBN

 CRBNYW/AA inhibits Thal embryopathy and downregulation of
Fgf8 expression.

48

Substrate receptor
Thal
Ub
Ub

3. CRBN is a target of Thal embryopathy, and
Thal exerts its teratogenic effects by binding
to CRBN and altering CRBN E3 ubiquitin
ligase activity.

Ub

Ub

Substrate
Degraded

Ito et al., Science (2010)

 Our findings in zebrafish were validated in chickens.

Fig. 25

E3 ubiquitin ligase complex

2. CRBN forms an E3 ubiquitin ligase complex,
works as its substrate receptor and
contributes to the normal development of
the limbs and otic vesicles in zebrafish and
chick models.

Fig. 27

Mechanisms of Thalidomide Teratogenicity

hence tried to demonstrate whether cereblon is involved

reciprocally regulate each other and are essential for the

in the anticancer effects of IMiDs in collaboration with Cel-

growth and survival of multiple myeloma cells, they are

gene, which is the pharmaceutical company that returned

usually downregulated, but p21, which inhibits cell cycle

thalidomide to the market and developed and commercial-

progression, is upregulated, though not in all cell lines.

ized second-generation thalidomide analogs.

However, these IMiD-induced gene expression changes

To answer this question, we first investigated the asso-

were not observed upon the silencing of cereblon, indicating

ciation between cereblon and the anticancer activities of

that IMiDs downregulate the expression of IRF-4 and c-myc

IMiDs. We used multiple myeloma-derived OPM2 cells,

via cereblon, leading to the growth inhibition of multiple

which are sensitive to IMiDs, as shown here. However,

myeloma cells. (Fig. 32)

cereblon-knockdown resulted in the resistance of the cells

We then elucidated the 3D structure of the IMiD-human

to IMiDs. Then, we established lenalidomide-resistant cells

cereblon complex by X-ray crystallographic analysis. We

by culturing multiple myeloma-derived DF15 cells in the

found that the glutarimide ring common to IMiDs is insert-

presence of lenalidomide for a long time, which resulted in

ed into a triple tryptophan hole in the C-terminal region of

the cells becoming resistant to lenalidomide and pomalido-

cereblon. (Fig. 33)

mide. In the resistant cells, cereblon expression was clearly

This slide shows the novel substrates identified that bind

decreased. These results indicated that cereblon is involved

to the cereblon–IMiD complex. Novel substrates of cereblon,

in the anticancer activity of IMiDs. A research group at the

common to IMiDs, were identified as Aiolos and Ikaros,

Mayo Clinic also reported the same results. (Fig. 31)

which are zinc finger transcription factors involved in lym-

Previous studies and our results showed that when

phoid development and differentiation. The binding of IM-

OPM2 cells are treated with IMiDs, IRF-4, and c-myc, which

iDs to cereblon recruits Aiolos and Ikaros as novel substrates

Immunomodulatory drugs IMiDs

Two possible mechanisms on Thal action

Thal and its derivatives with immunomodulatory activity
First generation

Thal affects CRBN E3 ubiquitin ligase activity by binding to CRBN.

Second generation

E3 ubiquitin ligase
complex

1. Thal blocks the binding of a substrate to CRBN.
Substrate
Thal

2. Thal alters the substrate specificity of CRBN.

Lenalidomide (Len)

Thalidomide (Thal)
 Hansen’s disease
 Multiple myeloma (MM

Len and Pom are much more
effective against MM than Thal

Pomalidomide (Pom)

 Multiple myeloma (MM)
 Myelodysplastic syndrome (MDS)
(particularly, 5q syndrome)
 Adult T-cell leukemia/lymphoma
 Chronic lymphocytic leukemia
 Non-Hodgkin lymphoma

 Multiple myeloma (MM)
 Myelofibrosis

Red: Approved in the US and Japan
Black: Currently undergoing clinical testing

Anti-cancer effects 1. Inhibition of MM cell growth
(beneficial effects) 2. Immunomodulatory effects (T-cell activation)

Novel substrate

(Joint study on the beneficial effects of IMiDs with Celgene in the US)

Fig. 28

Fig. 30

Contents

CRBN is involved in anticancer effects of IMiDs
OPM2 MM cells sensitive to IMiDs
Pom
72 hr
culture

Background of thalidomide (Thal)

Mechanisms of anti-cancer effects of Thal and its analogs,
involving CRBN
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and induces their ubiquitination and degradation, leading to
a therapeutic effect against multiple myeloma. (Fig. 34)
In addition, a novel lenalidomide-specific substrate of

Shibata at the Nagoya Institute of Technology.
I will not go into the details of our experimental data. I
will simply talk about our conclusion. (Fig. 36)

cereblon was also identified as the enzyme casein kinase

Our biochemical and 3D structural analyses indicated

1A1 or CK1a. The binding of lenalidomide to cereblon in-

that S-thalidomide has a much higher affinity for cereblon

duces CK1a ubiquitination and degradation, leading to an

than does R-thalidomide, and that S-thalidomide is mainly

effective treatment for 5q minus syndrome.

involved in both the anticancer and teratogenic effects of

Now, I will talk about the optical isomers of thalidomide,

thalidomide. Furthermore, thalidomide is easily racemized

which have an asymmetric carbon, named S-thalidomide

under physiological conditions. Therefore, S-thalidomide

and R-thalidomide. In 1979, Blaske proposed the hypothesis

preferentially binds to cereblon, and then, the remaining

that S-thalidomide and R-thalidomide are involved in the

R-thalidomide will be readily racemized, leading to a supply

side effects and main effects of thalidomide, respectively. As

of S-thalidomide. So, we concluded that the optical isomers

we identified cereblon as a target of both the main effects

of thalidomide are not a crucial issue for its drug action.

and side effects of thalidomide, we were in the best position
to prove this hypothesis scientifically, although the main effects are not sedative effects, but anticancer effects. (Fig. 35)

Next, I will talk about the development of a new type of
drug, cereblon modulators. (Fig. 37)
Here’s a summary of the development of cereblon mod-

Thus, we analyzed whether the optical isomers of thalid-

ulators. Second-generation thalidomide analogs have been

omide interact differently with cereblon and have different

developed and used for the treatment of multiple myeloma

functions, in collaboration with Professor Hakoshima at the

and 5q minus syndrome. More recently, third-generation

NARA Institute of Science and Technology and Professor

thalidomide analogs have been developed. These analogs,

Novel substrates of CRBN-IMiDs complexes
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CRBN KD
by RNAi

Pomalidomide
Immunoblotting (IB)
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Verhelle et al Cancer Res (2007)
Shaffer et al Nature (2008)
Lopez-Girona et al Br J Hematol (2011)



IMiDs downregulate the expression of IRF4 and c-myc via CRBN,
leading to the growth inhibition of MM cells.

a

Lopez-Girona et al., Leukemia (2012)

X-ray crystallography of a complex of IMiDs with CRBN

Pom

Len

Len (yellow)

W380

W386

A triple tryptophan hole
(tri-trp hole) is formed by 3
tryptophan residues, present
in the C-terminal region of
CRBN.

Chamberlain et al Nat Struct Mol Biol (2014)
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b Kronke et al. Nature (2015)

Ito and Handa Nature (2015) (News & Views)

Interaction of CRBN with S-Thal and R-Thal
Thal has an asymmetric carbon, leading to S-Thal
and R-Thal.
IMiDs have the same two optical isomers, S-IMiDs
and R-IMiDs.

W400

 The glutarimide ring, common to IMiDs, is inserted into the tri-trp hole.

Fig. 33

Krӧnke et al. Science (2013)
Lu et al. Science (2013)
Gandhi et al. Br J Haematol (2014)

Fig. 34
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We analyzed whether Thal optical isomers interact differently with CRBN
and have different functions.
In collaboration with Professor Hakoshima (NAIST) and Professor Shibata (NIT)

Fig. 35

Mechanisms of Thalidomide Teratogenicity

CC-122 and CC-885, were found to exert favorable therapeu-

in the presence of CC-885 by co-immunoprecipitation exper-

tic effects against diffused large B-cell lymphoma and acute

iments, as shown here. CC-885 induced the cereblon-depen-

myeloid leukemia, called AML for short. (Fig. 38)

dent degradation of GSPT1. (Fig. 40)

For CC-122, the neosubstrate, which is what these types

We found that glycine 575 of human GSPT1, which is not

of substrates are called instead of substrates, is not yet

present in yeast GSPT1, is essential for the CC-885-induced

known, but the key neosubstrate of CC-885 was identified

degradation of GSPT1, because the G575N mutant is resis-

as GSPT1, a regulator of translational termination. As these

tant to CC-885. AML cell lines expressing this substitution

analogs do not fit the category of IMiDs, thalidomide and its

mutant are resistant to CC-885, indicating that GSPT1 is a

analogs are now collectively called “cereblon modulators”.

novel neosubstrate of cereblon and involved in the antican-

We reported the 3D structure of the complex of cereblon,
CC-885 and GSPT1, which was published in Nature.

cer effects of CC-885.
Here, I show images of GSPT1 binding to the CC-885/

I will just talk about our results on CC-885. CC-885, which

cereblon/DDB1 complex, taken by cryo-electron micros-

has the structure shown here, exerts anticancer effects on

copy. X-ray crystallographic analyses showed that CC-885

various types of cancers, and is particularly effective against

binds to cereblon and works as a molecular glue that attach-

AML. Here, I show that the leukemic cells of AML patients

es GSPT1 to cereblon. (Fig. 41)

are highly sensitive to CC-885 compared with normal lym-

We found various similarities between the actions of tha-

phoid cells. I also show here that knockout of cereblon abol-

lidomide and its analogs. Thalidomide and its subsequently

ishes the anticancer activity of CC-885, indicating that CC-

developed analogs, which collectively are called cereblon

885 exerts anticancer effects via cereblon. (Fig. 39)

modulators, bind to cereblon, recruit their unique neosub-

We identified GSPT1 as a novel neosubstrate of cereblon

strate, induce ubiquitination and degradation of the neosub-

Development of CRBN modulators

Our conclusions regarding Thal enantiomers

Neosubstrates

 S-Thal has a much higher affinity for CRBN than R-Thal.
Mori et al Sci Rep (2018)
Chamberlain et al Nat Struct Mol Biol 2014

 S-Thal is mainly involved in both the anti-cancer effects and
teratogenic effects of Thal.
Mori et al Sci Rep (2018)
 Thal is racemized under physiological conditions (pH 7.4, 37 ºC).
Mori et al Sci Rep (2018)
Nishimura et al. Chem Pharm Bull (1994)

IMiDs
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Therapeutic effects against
MDS 5q syndrome*

Len

CRBN
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Therapeutic effects against MM
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2nd generation

Cul4A

Ubiquitination & degradation

Ck1a

* Krӧnke et al Nature (2015)
Ito and Handa Nature (2015)

CC-122

3rd generation

Therapeutic effects against
diffuse large B-cell lymphoma
(DLBCL)

Unknown

CC-885

S-Thal preferentially binds to CRBN, and then the remaining R-Thal
will be readily racemized, leading to a supply of S-Thal.

Therapeutic effects against
various cancers, particularly
acute myeloid leukemia (AML)**

GSPT1

→ Optical isomers of Thal are not a crucial issue for its drug actions.

** Matyskiela et al., Nature (2016)

Third-generation analogs do not fit the category of IMiDs.
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strate, and exert anticancer effects. (Fig. 42)

volving malformation of the hands and eyes is caused by a

I presented two possible mechanisms on the actions of
thalidomide a while ago. And now, it is reasonable to predict
that thalidomide alters the substrate specificity of cereblon.
In the last part of my talk, I will discuss the mechanisms
of TE. (Fig. 43)

mutation in Sall4. (Fig. 45)
These research groups also showed that, in the presence
of thalidomide, Sall4 binds to cereblon in the case of humans, but not in the cases of zebrafish or mice.
These studies have two weak points. The first is that al-

We have shown that when thalidomide forms a complex

though TE develops in primates, rabbits, chicks, and zebraf-

with cereblon, Aiolos and Ikaros are recruited as novel neo-

ish, Sall4 degradation does not occur in chicks and zebrafish.

substrates to the complex, and then ubiquitinated and de-

The second is the absence of a rescue experiment for TE

graded, leading to the anticancer effects of thalidomide. So,

using wild-type Sall4 and its thalidomide-unbound mutant.

it is imaginable that thalidomide also exerts its teratogenic

Therefore, Sall4 might be partly involved in the multiple

effects via cereblon in a similar way. (Fig. 44)

phenotypes of TE, and there may be neosubstrates other

On that note, two research groups in the US reported

than Sall4.

that Sall4, which regulates the induction of differentiation,

We have actually found novel neosubstrates in collabora-

is a neosubstrate of thalidomide. They found that Sall4 deg-

tion with Luisa Guerrini at the University of Milan, Italy. I

radation was most enhanced when iPS cells were treated

would like to talk about the details, but they are still unpub-

with thalidomide. Thalidomide treatment in fact caused

lished results. So I ask you for your understanding and will

cereblon-dependent Sall4 degradation in iPS cells, and also

call it LD1 here. There are reports of genetic diseases caused

decreased Sall4 expression in the forefoot of rabbit embryos.

by LD1 mutations in humans and mice. Thalidomide in-

There was also a report that a genetic disease of humans in-

duced the binding of LD1 to cereblon and the ubiquitination

Identification of GSPT1 as a neosubstrate of CC-885

CRBN modulators
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Matyskiela et al., Nature (2016)
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and degradation of LD1 via cereblon.

Neosubstrates responsible
for Thal embryopathy

We identified an LD1 mutant, named GA, which does
not bind to thalidomide. Wild-type LD1 was degraded by
thalidomide, but the GA mutant was not. We performed rescue experiments using this GA mutant. The results showed

Neosubstrates

that the expression of the thalidomide-binding defective GA
mutant blocked or rescued TE of pectoral fins in zebrafish
more efficiently than that of wild-type LD1, indicating that
LD1 is a true neosubstrate involved in thalidomide-induced

Ub
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Ub
Ub
Ub

CRBN E3 ubiquitin ligase
DDB1
Cul4A

CRBN

Sall4

Ub
Ub
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Ub
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At present, Sall4 and LD1, used here, have been identified
substrates are expected to be identified in the future. Furthermore, I believe that the mechanisms of thalidomide-in-

Other new
neosubstrates
 It is believed that Thal binds to CRBN, recruits new neosubstrates

expressing in time- and site-specific manners, and induces their
degradation, resulting in multiple phenotypes of Thal embryopathy.

Fig. 46
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Q&A
Nobuhiko Haga: Thank you very much, Professor Handa.
And now it’s open for discussion. Are there any comments?
Okay, yes.
Dee Morrison: Thank you Dr. Handa for a very detailed
explanation. I first heard about cereblon when I attended the
World Health Organization Conference in 2014, and it was
a great surprise for me to learn about it then. It’s been very
interesting to follow the work since. I’m not sure whether

obviously there were deaths. Those who are living at the
moment….[Not recorded]
Hiroshi Handa: I think that multiple cereblon substrates,
which are targeted for TE in a time-dependent manner, are
present in different organs, and that thalidomide impairs
the early development of various organs, such as the heart,
blood vessels, limbs, and ears, via degradation of an organ-specific substrate.
Nobuhiko Haga: Okay, I can accept only one more question

you can answer my question, but I thought I’d ask it. Dr.

today. This is the last question.

Beyer in Germany who, unfortunately is not here, published

Tetsuya Tagami: Then let me ask you this in Japanese.

a paper earlier this year showing altered vasculature around
the body and the organs, particularly around the kidney and
heart in those with TE.
He was reassuring us that those affected by thalidomide still
had normal function of the heart and kidneys. The pattern
of abnormal vasculature didn’t seem to match the pattern
of the external abnormalities. So, in looking at this and the
cardiovascular risk, which is, I understand, slightly different
in Japan, where we think there is a slight increased risk of
cardiovascular disease, though we have no evidence, it is
linked to thalidomide at present. But in talking to cardiologists, they were uncertain whether an area of the body could
be more susceptible to the effects of abnormal vessels during
fetal development, and then later to disease processes, depending on when thalidomide was given and the timing of
the pregnancy. Now, for those affected by thalidomide, just
to reassure you, we have no evidence and this is hypothetical, but in asking you and looking at your research, it would
allow us to perhaps pick up a pattern of external damage
that might be more susceptible to a certain area of the body
and administer medication to try and prevent it.
So, for instance, whether a certain pattern of timing in the
pregnancy might make those with TE more at risk of stroke,
but not necessarily of heart attack. So, is your research at any
point going to lead toward this, and what are your thoughts
on it?
Hiroshi Handa: Thank you. I am not sure that thalidomide
affects the altered or abnormal vascularization as you mentioned. We have checked the effects of thalidomide on the
development of heart. The results showed that thalidomide
definitely affects heart development in zebrafish. We have
submitted our paper on the target of TE of pectoral fins and
otic vesicles in zebrafish. I think that we have described just
a little bit on heart in the paper.
Dee Morrison: Yes I know, I know it is a fact and I know
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There are a couple of derivatives, and of course, their effects
should be different. In the case of zebrafish or chicks, is there
teratogenicity?
Hiroshi Handa: Thalidomide and its second-generation
analogs, including lenalidomide and pomalidomide, cause
developmental defects of the fins/limbs in different species,
such as chicks and zebrafish.
Tetsuya Tagami: Yes, I understand that. But if we just limit this to zebrafish, are there three or four derivatives that
might have…
Hiroshi Handa: Our data using zebrafish showed that thalidomide causes developmental defects of pectoral fins and
otic vesicles more strongly than pomalidomide or lenalidomide.
Nobuhiko Haga: We will now finish this section. Thank you
very much.

Activities of the Japanese Research Group on
TE and Nation-wide Survey of
Actual Life Situations in Subjects with TE in Japan, 2018
Fumihiko Hinoshita

Department of Nephrology, National Center for Global Health and Medicine, Tokyo, Japan

Tetsuya Tagami (Moderator)
I watched the Federer tennis match on television until 3 AM, so I am a little sleepy. Anyway, today’s
first speaker is Dr. Hinoshita. The title of his presentation is “Activities of the Japanese Research
Group on TE and Nationwide Survey of Actual Life Situations in Subjects with TE in Japan, 2018”.
Dr. Hinoshita, please.

Thank you, Dr. Tagami. Anyway, looking around this venue, I feel that none of you are sleepy, or I hope so anyway. I
am Dr. Hinoshita from National Center for Global Health and
Medicine. So, let’s go ahead to the first slide. (Fig. 1)
More than 300 thalidomide-impaired babies have been
born in Japan. Thus, from 1959 through 1969, we had about
300 thalidomide victims. I will explain a little bit about the
history of thalidomide or Contergan® in Japan. (Fig. 2)
Thalidomide victims and their relatives initiated legal
proceedings against the Japanese government and pharmaceutical companies selling thalidomide-containing drugs in
1961. Both sides legally arrived at an amicable settlement in
1974. Based on the above settlement, a public interest incorporated foundation for thalidomide-impaired people, the
Ishizue Foundation, was established in 1974. (Fig. 3)
Yesterday, the President of the Ishizue Foundation, Dr. Sato,
gave opening remarks. Dr. Sato is also a pharmacology scientist.
Anyway, an official research group to study and support
programs for the health and living situations in thalido-

mide-impaired people was newly organized for study and
support by Ministry of Health, Labour and Welfare (MHLW)
in 2011. The second official research group was organized by
MHLW in April 2014, and I was appointed head at that time.
The third group was renewed in 2017 under my direction,
adding some new members. Basically, this official research

Thalidomide-impaired babies born in Japan
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* These data and descriptions are quoted from a book “Thalidomide and the track of
medical care” (in Japanese) written by Ryoji Kayamori.

Fig. 2

National Center for Global Health and Medicine

History of thalidomide (Contergan) in Japan

Activities of the Japanese research group
on thalidomide embryopathy &
Nation-wide survey of actual life situation
in subjects with TE in Japan, 2018

After confirming thalidomide-induced deficits in Japan

* The thalidomide victims and their relatives initiated legal proceedings
against Japanese government and the pharmaceutical companies
selling thalidomide-containing drugs in 1961.
* Both sides legally arrived at an amicable settlement in 1974.
* Based on the above settlement, an public interest incorporated foundation named “Ishizue” for thalidomide-impaired people was
established in 1974.

Fumihiko Hinoshita, MD, Ph.D.
Head, The research group on grasping the health and living situation
as well as creating the support infra-structure for thalidomideimpaired people in Japan
Department of Nephrology, National Center for Global Health and
Medicine, Tokyo, Japan

Fig. 1

National Center for Global Health and Medicine

* An official research group to study and support the problems of the
health and living situation in thalidomide-impaired people was newly
organized and started by Ministry of Health, Labour and Welfare
(MHLW) in 2011.
* The second official research group was organized by MHLW in April,
2014, and I was appointed head. The third group was renewed in 2017,
adding some new members.
National Center for Global Health and Medicine

Fig. 3
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group was renewed every 3 years.

this symposium.

Next, I will talk about the major activities of the Japanese

We also carried out a second nationwide survey on the

research group. We have continuously conducted medical

health and living situations of thalidomide-impaired people

checkups every year. At its peak, this has involved 24 people

in 2018. We have also been conducting new interviews with

with TE every year. In addition, we have also focused on

thalidomiders by rehabilitation specialists since 2017.

visiting specialists of TE in Europe. For example, we visited

Now, I will show you some slides from when we previ-

Conterganstiftung in Cologne, Germany, The Thalidomide

ously visited Europe. This is a photograph taken when we

Trust in the UK, and the Ex-Center in Sweden, as well as

visited Europe for the first time. This photo was taken at the

some specialists on TE in Germany, the UK, and Switzer-

Conterganstiftung in Cologne, Germany. In the same year,

land. (Fig. 4)

we visited an experienced specialist on TE, Dr. Jürgen Graf.

As you know, the first international symposium on TE
was held in Tokyo in 2015. We have established a working
group on TE and its homepage in the Internet, and a work-

He is now working in Nuremberg, Germany. (Fig. 5, 6)
Some of you may remember this photograph. This is the
first international symposium on TE in Tokyo. (Fig. 7)

shop is held every 2 years in Japan. This workshop is held

In 2016, we visited Europe for the second time. This pho-

only for Japanese researchers and associates. We made a list

to shows when we visited the Ex-Center in Solna, Sweden.

of physicians, physiotherapists, researchers, pharmacists

The other photo was also taken in the same year when we

and so on, who can deal with TE in Japan. We also created a

visited Dr. Jan Schulte-Hillen & Dr. Bettina Ehrt at St. Anna

comprehensive guidebook on TE for clinical practice, as well

Clinic in Lucerne, Switzerland. (Fig. 8, 9)

as an English edition, called “Guide for the Management of

Last year, we visited Europe for the third time. This pho-

Thalidomide Embryopathy 2017”. Maybe we have already

to was taken with Dr. Christina Ding-Greiner. The second

given this edition to the attendees who are participating in

photo was taken at the Dr. Becker Rhein-Sieg-Klinik, Nüm-

Major activities of the Japanese research group
(after the 2nd research group started)
* Medical check-ups every year (up to 24 subjects with TE per year)
* Visiting Conterganstiftung in Cologne, the Thalidomide Trust in the UK,
EX Center in Sweden, and some specialists on TE in Germany, the UK
and Switzerland.
* 1st International Symposium on TE in Tokyo in 2015
* Establishing the working group on TE and its homepage in the internet,
holding its workshop every 2 years
* Making the list of physicians, physio therapists, researchers, pharmacists, and so on
who can deal with TE in Japan
* Creating a comprehensive guidebook on TE for clinical practice as well as its
English edition, "Guide for the management of thalidomide embryopathy 2017"
* Second nationwide survey on the health and living situation in
thalidomide-impaired people in 2018
* New interview examination of thalidomiders by rehabilitation specialists
since 2017

with Dr. Jürgen Graf, Zentrum für Orthopädie, Nürnberg

National Center for Global Health and Medicine

Fig. 4

National Center for Global Health and Medicine

Fig. 6

First visit to EuropeOctober, 2014

1st International Symposium on TE in Tokyo

with the staff of Conterganstiftung, Cologne
National Center for Global Health and Medicine

Fig. 5
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brecht, with thalidomide victims. In the center of this photo,

sions on TE. (Fig. 13)

Mr. Udo Herterich and Ms. Claudia Herterich, are both

Some visiting staff discovered this very precious thing in

thalidomiders living in Germany. And next, the third photo

Heidelberg by chance. This photograph shows the original

is with the staff of The Thalidomide Trust. We can see Dr.

Contergan/thalidomide at Deutsche Apotheken-Museum in

Morrison and Ms. Newbronner here in the photograph. (Fig.

Heidelberg. (Fig. 14)

10, 11, 12)

This is the guidebook for the management of thalidomide

And finally, we visited Dr. Beyer to share some discus-

embryopathy (TE), which was created in 2017, and later

Second visit to EuropeOctober, 2014

with Dr. Shadi-Afarin Ghassemi, University of Gothenburg,
Sweden and the staff of EX-Center in Solna, Sweden

Fig. 8

National Center for Global Health and Medicine

with Dr. Jan Schulte-Hillen & Dr. Bettina Ehrt St. Anna Clinic
Lucerne, Switzerland
National Center for Global Health and Medicine

Fig. 9

with Mr. Udo Herterich and Ms. Claudia Herterich (Center)
as well as Prof. Dr. Peters and Dr. med. Beyer at Dr. Becker
Rhein-Sieg-Klinik, Nümbrecht

National Center for Global Health and Medicine

Fig. 11

with Ms. Sagoe, Dr. Morrison, Dr. Brennan, Ms. Newbronner
and some other staff of the Thalidomide Trust, St. Neots, UK
National Center for Global Health and Medicine

Fig. 12

Third visit to EuropeSeptember, 2018

with Dr. med. Rudolf Beyer,
Schön Klinik Hamburg Eilbek,
Hamburg
with Dr. Christina Ding-Greiner, Institute of Gerontology,
University of Heidelberg
National Center for Global Health and Medicine

Fig. 10

National Center for Global Health and Medicine

Fig. 13
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translated into English by the Japanese research group. (Fig.

(CSLC) in the general population carried out by the govern-

15)

ment in 2016. A questionnaire was sent to 274 thalidomiders

May I ask you who took a look at this homepage before?

living in Japan whose mail addresses were recognized. The

Oh, okay. If you haven’t, please take a look at this homepage

questionnaire included a great variety of questions, 38 items

later, the homepage of the Japanese research group. You can

mainly, covering health, medical care, welfare, pension in-

find our website easily. (Fig. 16)

come, and some other basic items of living. Each form of

Then, from here, I would like to show you the results of

the questionnaire was filled in based on the situation as of

the second nationwide survey of life situations of subjects

December 20, 2017. The questions were almost the same as

with TE in Japan.

those of the governmental survey, CSLC, in the general pop-

The aim of this survey was to clarify the actual medical

ulation. Responses were received from 173 thalidomiders, so

health status of thalidomiders. A multicenter investigation

the response rate was 63.1%. The results of the survey were

was previously conducted in Japan from 2011 to 2014 to in-

compared with those of the governmental survey. (Fig. 18)

vestigate the manifestation of TE in individuals aged around
50 years. That was the first survey. (Fig. 17)

Okay, I’ll show you a part of the questionnaire. For example, number 1, what do you think of your health condition?

The study above deals with socioeconomic programs and

The answers were good, relatively good, average, relatively

reveals the gaps in terms of health and social problems be-

bad, and bad. And number 2, do you think your health prob-

tween thalidomiders and the general population of the same

lems influence your daily life, yes or no? And so on. (Fig. 19)

age in Japan. Therefore, we further carried out a nationwide

First, I should show you the basic characteristics of tha-

survey mainly focusing on life situations in thalidomiders

lidomiders. The short-arm group, 126; hearing loss group,

living in Japan in early 2018, and compared the results with

27; the mixed group, 13. In total, there were 173 subjects. Re-

those of the comprehensive survey of living conditions

garding family structure, one-person household, 33; sharing

Original "Contergan" (thalidomide)
at Deutsches Apotheken-Museum,
Heidelberg

What's New

23 February 2018 (Friday)
23 February 2018 (Friday)
23 February 2018 (Friday)
21 October 2016 (Friday)
7 March 2016 (Monday)

7 March 2016 (Monday)

National Center for Global Health and Medicine

Fig. 14

7 March 2016 (Monday)

Main research group activities in 2017 has
been uploaded.
Papers, conference presentations,
publication and presentations on mass
media has been uploaded.
Homepage has been renewed.
Q&A on Thalidomide-Impaired People has
been uploaded.
We have launched the website of the
Research Group of Thalidomide
Embryopathy of Japan.
The report on the 1st conference of the
Research Group of Thalidomide
Embryopathy of Japan (25 January 2015)
has been uploaded.

Please visit our website!
thalidomide-embryopathy.com/

The report on the International
Symposium on Thalidomide Embyropathy
(25 November 2015) has been uploaded.

Fig. 16

A Nationwide Survey of Life Situation in Subjects with
Thalidomide Embryopathy in Japan, 2018 – 1st report
[AIM]
To clarify the medical health status of thalidomiders, a multicenter investigation was previously conducted in Japan from
2011 to 2014 to investigate the manifestations of TE in
individuals aged around 50 years (Shiga T, Shimbo T, Yoshizawa A.
Birth Defects Research Part A: Clin Mol Teratol 103:787-93, 2015).

The study above did neither deal with socio-economic problems
nor disclose the gap of health and social problems between
thalidomiders and the general population of the same age in
Japan. Therefore, we further carried out a nationwide survey
mainly focusing on life situation in thalidomiders living in Japan
in early 2018 and compared the results with those of "the
Comprehensive Survey of Living Conditions" (CSLC) in the
general population carried out by the government in 2016.
National Center for Global Health and Medicine

Fig. 15
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household with parents only, 32; and other type of household, 102. (Fig. 20)

As for marriage, about half of the subjects with TE
were married. Family structure classified by marital status

Family structure classified by type of disorder is shown

showed that single unmarried persons were living by him-

here. Okay, so the hearing loss group tended to live with

self or herself, or only with his or her parents. Married tha-

their parents, 28.1%. Sixty-nine percent or almost 70% of the

lidomiders were living with other family members. It’s the

subjects were living by themselves, especially those in the

bottom column. (Fig. 23, 24)

short-arm group. (Fig. 21, 22)

Okay, next, health condition. From here, I will show you

Basic characteristics of thalidomiders (2)

Study Population and Questionnaire

Family structure

A questionnaire was sent to 274 thalidomiders living in Japan
whose mail addresses were recognized.
The questionnaire included a great variety of questions (38 items
with related questions in detail), from health, medical care,
welfare, pension, income to some other basic items of the
people's living. Each form of the questionnaire was filled in,
based on the situation as of December 20, 2017.
The questions were almost the same as those of the governmental survey, CSLC, in the general population at the age of 55
to 59 (the average age of thalidomiders: 55.2 years old).
Responses were received from 173 thalidomiders (response rate,
63.1%; 90 men, 83 women). The results of our survey were
compared with those of the governmental survey.

0%

20%

 (173)
Whole (n=173)

40%

46.8%

One-person
  (33)
households(n=33)

54.5%

45.5%

Sharing households
 (32)
only with parent(s)
(n=32)

56.3%

43.8%

Other type
of
 (102)
households (n=102)

100%

50.0%

1.2%

50.0%

Male

No answer

Female
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Fig. 21

Fig. 18

Questionnaire for thalidomiders living in Japan

Basic characteristics of thalidomiders (3)

1. How do you think of your health condition?
* good, * relatively good (not bad), * average,
* relatively bad (not good), * bad
2. Do you think your health problems influence your daily lives?
* yes, * no
3. What kind of things are influenced by your health problems in
the people who responded yes to No 2 question?
It is allowed to choose multiple items.
* activities of daily living, * going out, * exercise,
* work and house keeping, * other things
4. Do you think your health problems influence your regular
activities?
* yes, * no
5. Have you had any health or physical problem caused by some
disease or wound for the past several days?
* yes, * no
⁞ (omitted below)

Family structure classified by types of diorder
0%

10%

20%

 (173)
Whole (n=173)

30%

40%

Fig. 19

50%

60%

70%

80%

72.8%

One-person
  (33)
households(n=33)
Sharing households
 (32)
only with parent(s)
(n=32)

15.2%

65.6%

Other type
of
 (102)
households (n=102)

90%

12.1% 3.0%

28.1%

78.4%

short arm group
other impairment

100%

2.9%
7.5% 1.2%

15.6%

69.7%

3.1% 3.1%

10.8% 7.8% 2.9%

hearing loss group
no answer

mixed group
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Fig. 22

Basic characteristics of thalidomiders (4)

Basic characteristics of thalidomiders (1)
0%

10%

(n=173)
(173)
Whole

20%

40%

50%

60%

70%

90%

M arriage

100%

29.6%
38.5%

61.5%
20.0%

80.0%
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50.8%
70.4%

group
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 (n=13)
(13)

80%

46.8%

49.2%

Hearing loss
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 (n=27)
(27)

Other impairment
  (n=5)
(5)

30%

52.0%

group
(n=126)
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(172)
Whole
(n=172)

51.7%
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Male
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53.3%

Female
(n=82)
(80)

No answer

51.3%

Yes

40%

60%
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46.5%

100%
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No answer
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Fig. 20

80%

52.0%

National Center for Global Health and Medicine



60%

Fig. 23
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the study items we focused on. As for health condition, most

health condition. And also, for example, health condition

of the thalidomiders did not feel bad compared with the

might influence going out and exercising. (Fig. 26, 27)

age-matched general population. (Fig. 25)

This slide shows the influence of health condition on all

This slide shows the influence of health condition on daily living. More thalidomiders felt that their health condition

of the regular activities in life; in total, the health condition
influences thalidomiders greatly. (Fig. 28)

greatly influenced daily living. In detail, for example, you

This slide shows the health and physical problems caused

know, work and housekeeping are greatly influenced by

by disease or wounds at the time of the survey. Many more

Basic characteristics of thalidomiders (5)

Influence of health condition on daily living in details

Family structure classified by marital status

0%
0%

10%

20%

 (172)
Whole (n=173)

30%

40%

50%

60%

70%

51.7%

80%

90%

100%

46.5%

1.7%

Normal

activities

97.0%

Work/
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Yes

12.9% 1.0%
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2.8%

40%

60%

38.2%

6.2%
11.0%
4.5%

Thalidomiders
General population

5.8%
1.8%

Other


No answer

Fig. 24
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Fig. 27

Influence of health condition on
all of the regular activities in life

Health condition
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(n=173)

10%

20%

12.7%

Age-matched

general 
55 population
59(7559)
(n=7,599)

30%

40%

50%

24.9%

15.0%

70%

80%

39.9%

17.3%

relatively good

60%

100%
2.3%
2.3%

17.9%

53.7%

average

90%

11.8%

relatively bad

bad

1.4%
0.8%

unknown

0%

Thalidomiders
 (173)
(n=173)
General


population
55 (n=7,599)
59(7559)

10%

20%

30%

40%

0%

10%

Thalidomiders
 (173)
(n=173)

20%

30%

40%

50%

60%

40.5%

11.8%

70%

80%

90%

55.5%

90%

100%

7.9%

2.3%

91.2%

1.0%

No answer

No

National Center for Global Health and Medicine

No

0%

100%

4.0%

86.6%

Yes

1.6%

10%

20%

Thalidomiders
 (173)
(n=173)
General


population
55 (n=7,599)
59(7559)

No answer

30%

40%

50%

60%

70%

68.8%

80%

90%

100%

31.2%

32.6%

Yes

National Center for Global Health and Medicine

60

80%

Health or physical problems caused by disease
or wound at the time of survey

(n=7,599)

Fig. 26
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Fig. 28

Influence of health condition on daily living
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79.8%
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people with TE thought disease or wounds were caused

means in short whether they feel good or bad, happy or un-

by health and physical problems. The next slides show the

happy, or uneasy, not only in regard to economic status, but

diseases and physical problems in detail. Thalidomiders had

also mental condition. (Fig. 34)

a higher prevalence of diabetes mellitus (12.7%), hyperlip-

Anyway, interestingly, fewer thalidomiders felt that their

idemia (13.9%), ocular diseases (19.1%), and dental diseases

general family circumstances were very difficult; more of

(17.9%) than the general population, as well as arthropathy,

those in the general population felt that their lives were dif-

stiff shoulders, and lumbago or lower back pain. But inter-

ficult now.

estingly, the percentage of subjects with hypertension was

Next, we also asked the current work situation. You

almost the same as that in the general population, at least in

know, we should focus on this important point. I mean,

this national survey. (Fig. 29, 30, 31)

many thalidomiders, 9.2%, are unemployed, even if they

Next, this slide shows the visiting situation in subjects
with symptoms and/or problems. As for this theme, there
was no great difference between thalidomiders and the
general population, but please pay attention to utilizing

want to work. But in the general population, no many persons are unemployed. (Fig. 35)
Next, this slide shows the results regarding worry and stress.
More thalidomiders felt worry and stress, obviously. (Fig. 36)

massage and acupuncture as well as chiropractic as shown

From this slide, I will show you the results of the nation-

in the slide. In this respect, more thalidomiders depend on

wide survey, which were not previously revealed. I have

these medical services. (Fig. 32)

shown the previous slides to part of the attendees here from

This slide shows the distribution of annual income. Un-

the UK, Germany, or Japan. But from this slide, I newly

expectedly, no great difference was found between thalido-

show the other results on pain. Please keep in mind that

miders and the general population. (Fig. 33)

these items were not compared with the results of the gener-

We also asked about general family circumstances. This

Treated diseases and physical problems
0%
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As for persistent pain, more than half of the thalidomid-

general population. Generally, thalidomiders have signifi-

ers feel persistent pain every day. Especially in the mixed-

cantly more diseases, physical problems, and treatments

type group, there are many people with TE who feel per-

than the general population, except for hypertension.

sistent pain. (Fig. 37)

No significant difference was found between the annual

We also asked about the body parts or locations with

income of thalidomiders and that of the general population.

pain. We found, for example, pain was frequently reported

As for work, thalidomiders are at a disadvantage compared

in the shoulder and upper arm, neck and around the neck,

with the general population. There are more unemployed

and next hands and fingers. As for females, hip joint pain

Worry and stress

was remarkable. We also asked about changes in the pain
grade for the past 5 years. Most of the thalidomiders responded that their pain had become stronger since 5 years
ago. (Fig. 38, 39)
Now I will summarize the main results. More thalidomiders feel that their health condition is worse or relatively
worse than that of the general population. More thalidomiders are influenced by their health condition in general
than the general population. Especially, there are great gaps
in conducting normal activities, going out, working, and
housekeeping. Many more thalidomiders have health or
physical problems caused by disease or wounds than the
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* A total of 137 thalidomiders provided free responses on their specific type of worries.
The thalidomiders’ own health 73.0% Life planning for old age or retirement 54.7%
Family members’ health
46.7% Future income and financial standing 39.4%
Work and/or human relations in the workplace 33.6% and so on.
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Family circumstances involve both the financial and psychological life situation. In other
words, it refers to how difficult or easy one feels their own life situation is.
* Thalidomiders significantly feel less hard than the non-age-matched general population.
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Fig. 37
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Fig. 38
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and function well in the future, too. Thank you for your at-
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tention. That’s all. (Fig. 41)
Q&A
Tetsuya Tagami: Thank you, Dr. Hinoshita. Are there any
comments or questions?
Elizabeth Newbronner: Thank you very much, Dr. Hinoshita, for the very interesting presentation. It was nice to
see some of your new data as well. Thank you. I was just interested in income, which you said was similar to that of the

National Center for Global Health and Medicine

Fig. 39

general population. Does that income level include people’s
compensation payments, so it’s their whole income?
Fumihiko Hinoshita: We did not ask about that in detail,

Summary of the main results
• More thalidomiders feel their health condition bad or relatively bad than the
general population.
• More thalidomiders are influenced by their health condition in general than
the general population. Especially, there are great gaps in normal activities,
going out and work/house keeping.
• Much more thalidomiders have health or physical problems caused by disease
or wound than the general population.
• Generally, thalidomiders have significantly more diseases and physical
problems under treatment than the control except hypertension.
Shoulder stiffness 22.5%, Lumbago 21.4%, Ocular disease 19.1%, Dental disease 17.9%,
Hypertension 15.6%, Arthropathy 15.0%, Hyperlipidemia 13.9%, DM 12.7%

• There is no significant difference between the annual income of thalidomiders
and that of the general population.
• As for work, thalidomiders are set at a disadvantageous situation, compared
with the general population. There are more unemployed thalidomiders even
if they want to work.
• Obviously, more thalidomiders (79.2%) often feel worry and stress in general,
compared with the general population (52.3%) .
• Thalidomiders feel more painful than 5 years ago.

Fig. 40

but I think the income shown here includes compensation,
namely money from the fund or the government.
Elizabeth Newbronner: Yes. And I just wondered have
you received any feedback from thalidomide survivors here
about how adequate they think their income is in terms of
covering the cost of living with their disabilities?
Fumihiko Hinoshita: Yes, as I showed, most of the thalidomiders think that their lives are not so bad, that they are doing well financially and in their activities, except for work,
namely unemployment. But I believe they need to spend
more, for example, on massages or chiropractic or other
medical services or treatment, compared with the general
population. So, we Japanese researchers think that in reality,
they get less income than they need because of their greater
expenses for medical services and so on.

All of us should
continuously
work towards
resolution of
TE-associated
problems.

This global
network on TE
will be successfully pushed
forward and
functioned well
in the future,
too.

Thank you for your attention !

However, I don’t know about the thalidomiders in European countries, but at least in Japan, thalidomiders are patient
and have become accustomed to a poorer situation. So they
do not have great stress or worry, maybe because in a sense,
they have been mentally strengthened in their physical activities from youth. That’s it.
Elizabeth Newbronner: Thank you.
Klaus M. Peters: I think there are lot of parallels between

Fig. 41
thalidomiders, even though they want to work. Obviously,
more thalidomiders, 79.2%, feel worry and stress compared
with the general population. Thalidomiders also feel more
pain now than 5 years ago. (Fig. 40)
Therefore, I think all of us should continuously work towards the resolution of TE-associated problems. Hopefully,
this global network on TE will successfully push forward

the Japanese results and the German data. I think also that
German thalidomiders need more medical treatment and
have more pain than the others, and the retirement quote is
much higher than the normal range of the German population up to now. A lot of them have retired in the last 5 years
because of pain and poor health conditions.
Fumihiko Hinoshita: Yes, thank you. Thank you for your
comment. We know there are more thalidomiders in Ger-
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many who would retire from their job because of great pain

differences or similarities between Japanese thalidomiders

or such other problems. And, according to your report, you

and the age-matched general population.

said that German thalidomiders would not like to visit hos-

Therefore, we adopted the standard questionnaires or ques-

pitals or clinics for their pain or so on. But based on our na-

tion items of the survey regularly carried out by the govern-

tional survey in Japan, most Japanese thalidomiders can rely

ment, the CSLC. That’s it. Okay?

and depend on regular medical services, including massages
and some medical examinations at hospitals or clinics.

Junichi Horiuchi: I will speak in Japanese. My name is
Horiuchi. I am the director of the Ishizue Foundation and

Shadi-Afarin Ghassemi: Thank you very much. That was

I would like to thank all of the attendants here today at the

a very nice presentation. I have two questions. The first

symposium. This is just my personal view, but in terms of

is from what I understand, you conducted your survey

work, the staff members of the public organization entity

through e-mail and it didn’t cover all thalidomiders or…?

made a contribution at the time to support and promote

Fumihiko Hinoshita: Just postal mail, not e-mail.
Shadi-Afarin Ghassemi: Okay, but anyway, I mean that
you reached more than 200 of the over 300 you had. My
question is why do you think you couldn’t reach all of the
thalidomiders in Japan? If you had answers from them,
would it have changed the outcome of your studies? That’s
my first question. My second question is although it was
very interesting, I wonder why you used your own survey
according to your own questionnaires instead of validated
questionnaires, such as the SF-36 or SF-12?
With respect to cultural differences, it would be nice to hear. I
mean, the answers and outcomes were still quite similar, but
why did not you use the outcomes, sorry, the validated questionnaires? That would be interesting to know. Thank you.
Fumihiko Hinoshita: Okay. As for your first question, we,
the Japanese research group, did not know all of the addresses of the thalidomiders in Japan, partly because of privacy issues. The Ishizue Foundation, you know, the public
incorporated foundation, knew almost all of the addresses
of the thalidomiders in Japan. But I heard that they did not

thalidomiders to be hired and employed by blue chip companies. In terms of work, this is often mentioned in dialogue
and communication as a topic. In Japan, work–life balance
is considered, and they have to work until 65 or 70 years of
age, the retirement age.
But because of pain in the neck or shoulder area, thalidomiders and the disabled are wondering if they actually can
work until age 65 or 70. When we pose them a question like
that, they say, “No, I don’t think I will be able to work until
that age due to this persistent pain in my shoulder and neck
and so forth,” and 50% are single without a family, so what
sort of support will be required for aging thalidomiders?
This is something that we need to consider as a major issue.
Therefore, on this topic, support from MHLW as well as
pharmaceutical companies will be necessary, with the cooperation and support of stakeholders. In terms of the use of
massage, for the past some years, pharmaceutical companies
have been providing support and some kind of subsidies
or financial contributions. Amazingly, there are so many
applications for subsidies for massage services. We receive
many applications for the subsidization of massage services.

know all of the addresses because a small portion of the

I hope that the government will consider this as well.

thalidomiders did not wish to disclose their address, situa-

Fumihiko Hinoshita: You know, massage, physical massage,

tion or other private things. Then, as you pointed out, there
might be the possibility that we cannot grasp or understand
the actual situation of all of the thalidomiders living in Japan,
especially in regard to the non-responders, who might be
very sick or hospitalized with some serious mental diseases
or such. Therefore, we could neither check nor know the
situation of those specific patients.
To answer your second question, as you said, we did not use
a global standard questionnaire, for example, the SF-36. But
in parallel, the staff of the psychiatric subgroup in our TE
research group are and have been carrying out a survey on
thalidomide victims in Japan using the SF-36 or similar tool.
Therefore, especially this time, I focused on the gaps and
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is very popular in not only Japan, but also Germany, Sweden,
and the UK. Most of the TE researchers and specialists think
that massage is very advantageous and meaningful. However, I’m sorry to say that based on recent discussions, we think
that massages would not be effective for a long period unless
carried out on a consistent basis. That is a great problem. So,
perhaps most Japanese thalidomiders would use massage often, I mean many times, which would have a steep cost.
Thus, not only the official research group, but also responsible
pharmaceutical companies and the government should think
about the great costs by thalidomiders. Yes, exactly, I think so.
Tetsuya Tagami: Anymore comments? Okay. Time is up.
Thank you, Dr. Hinoshita.

Preserved Pulmonary Function in Thalidomide Embryopathy
in Japan
Hiroyuki Nagase

Division of Respiratory Medicine and Allergology, Department of Medicine, Teikyo University, Tokyo, Japan

Tomoko Shiga (Moderator)
Good morning, everyone. I am Tomoko Shiga from Division of General Medicine, Tokyo Women’s
Medical University. I will be chairing this session. The next presentation will be given by Professor
Hiroyuki Nagase from Department of Medicine, Division of Respiratory Medicine and Allergology,
Teikyo University. The title of his presentation is “Preserved pulmonary function in Thalidomide
Embryopathy in Japan”. Please, go ahead.

Thank you very much, Dr. Shiga. My name is Nagase and
I am a respiratory physician from Teikyo University. In my
talk, I want to focus mainly on pulmonary function testing
for thalidomiders. (Fig. 1)

show here the results from recent health checkups in 2017–
2018. At this point, the patient’s age was 55 years. (Fig. 4)
These are the results regarding smoking status in Japanese thalidomiders who visited Teikyo University. The num-

I will discuss three topics in this session. First, I will

ber of patients was 11. We excluded patients with asthma

present the pulmonary function data from a health check

and cerebrovascular disease from this analysis. The average

surveillance study of people with thalidomide embryopathy
(TE). (Fig. 2)
patients at 50 years of age to assess the percent of vital ca-

1. Pulmonary Function data from health check
up for Thalidomide Embryopathy

pacity (vital capacity/predicted normal vital capacity). I will

2. Importance of Smoking cessation

We previously performed pulmonary function testing the

call this %VC. This value was 89.6%. The forced expiratory
volume in 1 second/forced vital capacity (FEV1%), which

3. Preventing Respiratory Infections

reflects obstructive dysfunction, was 81.7%. (Fig. 3)
The normal %VC value is 80% and the normal FEV1%
value is 70%. So, these data were within normal limits. At
that time point, no specific pulmonary disease or dysfunction was identified in patients with TE aged 50 years. We are
continuing health checkups for these patients, and I want to

2 nd International Symposium on Thalidomide Embryopathy
15/Jul/2019
Tokyo, Japan

Preserved pulmonary function in
Thalidomide Embryopathy in Japan
Department of Medicine, Division of Respiratory Medicine and Allergology

Fig. 2

Pulmonary Function of TE at 50 yrs old
n=28 (Male: n=14, Female: n=14)
%Vital capacity (=VC/VC predicted: %VC): 89.6  2.6%
 Forced Expiratory Volume in 1 sec
(=FEV1/FVC: FEV1%): 81.7  1.4%

No specific pulmonary disease or dysfunction
was not identified in TE at age of 50 y.o.

Hiroyuki Nagase

Fig. 1

Fig. 3
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age was 55.5 years old, and eight patients were male. And

fined as %VC below 80%, and the representative diseases

as you can see, the prevalence of current smokers was 23%,

are interstitial pneumonia or neuromuscular disease. Ob-

previous smokers was 39%, and never smokers was 38%.

structive dysfunction is defined as FEV1% below 70%, and

As shown here, a considerable proportion of thalidomiders

representative diseases include chronic obstructive pulmo-

were still smoking. (Fig. 5)

nary disease (COPD) and asthma. (Fig. 6)

This slide shows the pattern of respiratory dysfunction

This slide shows the flow volume curve, which is very

and corresponding diseases. Restrictive dysfunction is de-

useful for detecting peripheral airway dysfunction or obstruction. The y-axis shows expiratory flow velocity, and
the x-axis shows lung volume. V.25 is defined as expiratory
velocity at %FVC of 25%. This reflects peripheral airway obstruction. The V.50/V.25 ratio is also useful to detect periph-

Result from Health check up
in 2017- 2018 at 55 yo

eral airway obstruction because in patients with peripheral
airway obstruction, the V.25 value decreases, so the ratio
increases as peripheral obstruction progresses. Peripheral
obstruction is suggested when this ratio is over 3. (Fig. 7)
From here, I will show the results of pulmonary function
testing in recent health checkups. As you can see, %VC was
not different between smokers and never smokers. The average value was 111, which is within the normal range. There
was no problem. (Fig. 8)

Fig. 4

Patients with TE visited Teikyo University Hospital
Patients: n=11 (Excluded asthma and cerebrovascular
disease)
55.5  0.3 years old, M: F = 8: 3

Flow-Volume curve
Central obstruction

Expiratory
Velocity

Peripheral obstruction
Peripheral obstruction

38%

23%

39%


Current Smoker

Ex Smoker
Never Smoker

Volume
V50: Expiratory Velocity at %FVC = 50%
V25: Expiratory Velocity at %FVC = 25%: Reflects peripheral airway obstruction
due to asthma or smoking
V50/V25>3: peripheral airway obstruction

Fig. 7

Fig. 5

%VC (vital capacity)

Pattern of dysfunction and diseases
Normal
%VC≧80% and FEV1.0%≧70%
Obstructive
FEV1.0%<70%
Restrictive
%VC<80%
Mixed
%VC<80% and FEV1.0%<70%

Smoker
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Neuromuscular
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130
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p=0.7009
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Fig. 6
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Also, in case of FEV1%, there was no significant differ-

higher in smokers than in never smokers, which suggests

ence between smokers and never smokers. The average

peripheral airway obstruction. (Fig. 12)

value was 79.1%, and this was also within the normal range.

This slide shows pulmonary function data from patients

In general, FEV1% is considered to reflect central airway ob-

with or without block vertebrae. As you can see, there was

struction, not peripheral airway obstruction. Concerning the

no difference in %VC or FEV1% between patients with or

central airway, it was within normal limits. (Fig. 9)

without block vertebrae. The data were completely similar

By contrast, %MMF reflects peripheral airway obstruc-

between groups. (Fig. 13)

tion. As you can see, there was a difference between smokers and never smokers. The value was numerically lower in

Central
Airway obstruction

smokers, but not statistically significant. (Fig. 10)
Here, I show the data for %V.75, %V.50, and %V.25. As

Peripheral
Airway obstruction

%V75

you can see, %V.75 to %V.25 reflects the data for central to

%V50
130
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smokers. However, for %V.25, which reflects peripheral air-
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ers. As you can see, central airway obstruction was within
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Peripheral airway obstruction (%V25↓) is observed in smokers

struction was observed in smokers. (Fig. 11)
This is the V.50/V.25 ratio. A value over 3 indicates peripheral airway obstruction. As you can see, the ratio was

Fig. 11

V50/V25 (≧3: peripheral airway obstruction)
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Fig. 9

Fig. 12

%MMF (index for peripheral airway obstruction)
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Pulmonary Function testing in TE
with or w/o block vertebrae
At age of 50 yo (2012-2013)
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Fig. 10

Fig. 13
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This slide shows data concerning patients with upper

As you can see, these data depend on age. In the periph-

limb defects. Concerning %VC, there was no difference. But

eral airway, aging greatly affects %V.25 as compared with

the FEV1% value was slightly lower in patients with upper

the central index FEV1%. Thus, obstruction with aging is

limb defects. The value was 80.2%, which was still within

more dominant in the peripheral airway. Thalidomiders are

the normal limit, but the data were slightly lower in patients

now about 55 years old. The effects of aging are important

with upper limb defects. (Fig. 14)

for this generation, so we have to recommend smoking ces-

This slide shows a summary of the results. The propor-

sation, especially for current smokers. (Fig. 17)

tion of smokers in TE was 23%, which seems to be a little

In summary, pulmonary function in TE at age 55 years

bit higher than the average value in Japan. The %VC and

was within the normal range. But peripheral airway obstruc-

FEV1% values were preserved and within the normal range

tion, especially in smokers, could be observed. As peripheral

in all patients. I think this is good information. Especially in

airway obstruction leads to COPD, smoking cessation is

smokers, peripheral airway obstruction was observed, and

very important, especially for patients with upper limb de-

FEV1% tended to be lower in patients with upper limb de-

fects. (Fig. 18)

fects. Therefore, I think smoking cessation is very important

Next, I want to mention the importance of smoking ces-

for such patients. (Fig. 15)

sation. In Japan, smoking is generally prohibited in public

This slide shows a photo of the alveolar space and en-

spaces, but smoking is still permitted in designated areas

largement in the elderly. These patients were never smokers,

around various public spaces. (Fig. 19)

but alveolar space enlargement occurs spontaneously with

These data show the prevalence of smokers in Japan,

aging. This alveolar space enlargement causes peripheral

which has been continuously decreasing. In 2018, the aver-

airway obstruction. Thus, aging is an important factor in pe-

age prevalence was 17.9%: 27.8% in males and 8.7% in fe-

ripheral airway obstruction. (Fig. 16)

males. (Fig. 20)
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Fig. 14

Fig. 16

Results

Pulmonary function testing in asthma
()
120

• The proportion of smoker in TE was 23% (Average
17.9% in Japan).
• The value of %VC and FEV1% was preserved and value
in all patients was within normal range.
• Peripheral airway obstruction was observed in smokers.
• FEV1% tended to be lower in patients with upper limb
defect.
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As you know, smoking causes various diseases, including

not purchase these products, but they are becoming increas-

cancer, cardiac diseases, pulmonary diseases such as COPD,

ingly popular among the youth in Japan. The popularity of

and various other diseases. (Fig. 21)

iQOS is rising, from 1.3% in 2015 to 4.9% one year later. And

The problem concerning smoking in Japan is that tobacco

I think it’s even more popular now. (Fig. 22)

vaping products, which contain nicotine, are becoming more

The problem is that most prevalent use is the youth. This

prevalent. Three devices—iQOS, PloomTech, and glo—are

device is frequently used by males aged 20 to 49 years and

currently available in Japan. Minors under the age of 20 can-

by females in their 20s. In addition, 98% of all iQOS prod-

Summary

Effect of Smoking on various diseases

l Although pulmonary function in patients with TE
at age 55 yo was within normal range, peripheral
airway obstruction, which can lead to COPD was
observed in smokers.
l As %FEV1 was numerically lower in patients with
upper-limb defects, smoking cessation is highly
recommended to such patients.

Cancer
Lung
Leukemia (AML)
Oropharyngeal Laryngeal
Esophageal
Gastric
Pancreas
Kidney
Bladder
Uterus (cervical)
Cardiac diseases
Ischemic coronary disease
Cerebrovascular diseases
Peripheral arterial diseases
Aortic aneurysm

Reproduction
Low weight birth


Sudden infant death syndromeSIDS
Others
Osteoporosis
Cataract
Gastric Ulcer
Diabetes
Metabolic syndrome

Pulmonary Diseases
Chronic obstructive
Pulmonary diseases COPD
Pneumonia
Asthma
Centers for Disease Control and Prevention Surgeon General’s Report―The Health Consequences of Smoking 2004
1Uchimoto, S. et al. Diabet Med 1611 951, 1999
2Ishizaka, N. et al. Atherosclerosis 1812 381, 2005
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Fig. 18

Fig. 21

Prevailing Heated tobacco products in Japan
20 pieces ¥460 ($ 4)

1. Pulmonary Function data from health check up for
Thalidomide Embryopathy

2. Importance of Smoking cessation
3. Preventing Respiratory Infections

•
•
•
•
•

Contains nicotine

iQOS (Philippe Molis) Oct/2014~
PloomTech (Japan Tobacco) Sep/2015 ~
glo (British American Tobacco) Oct/2017 ~
Minor under age of 20 cannot purchase.

Fig. 22

Fig. 19

Prevalence of Smokers in Japan
2018: 17.9 (Male 27.8, Female 8.7)
Male

Recent data concerning heated tobacco products
• Prevalence of iQOS is rising
1.3% in 2015 → 4.9% in 2016
The most prevalent age:
Male: 2049 yoFemale: twenties
• Ninety-eight percent of iQOS is sold in Japan.

Female

1966

Fig. 20

• Used by previous smoker who wants to quit
smoking: 19% > Never smoker: 1.3%
→suggesting the possibility of gateway for smoking.
Japan Tobacco (JT)

Fig. 23
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ucts are sold in Japan. iQOS is a product of Philip Morris.

This figure shows the time course of serum nicotine con-

Another problem is the user: 1.3% of users are never smok-

centration. The nicotine patch achieves approximately half

ers, which suggests that vaping can serve as a gateway for

of the nicotine concentration as that from actual cigarette

smoking. (Fig. 23)

smoking; this level is continuously maintained, reducing the

This slide shows the mechanism for nicotine dependence.

urge to smoke. (Fig. 27)

If a person smokes, nicotine binds to the alpha-4 beta-2

The success ratio was slightly but significantly higher in

nicotinic receptor and causes dopamine release. Dopamine

the varenicline group. Therefore, I recommend varenicline

release induces satisfaction, and once dopamine levels de-

as the initial treatment for smoking cessation. (Fig. 28)

crease, the person feels the urge to smoke again. (Fig. 24)

These data concern the ratio of successful smoking ces-

In Japan, treatment for smoking cessation is covered by

sation depending on the month of starting treatment. The

health insurance, and patients can be treated once a year for

best months were March and April, and the worst month

3 months. Patients have to pay 30% of the total cost, which

was November. I think this may be due to the drinking that

is about 200 USD for 3 months of treatment. In Japan, two

occurs at many parties at the end of the year. So, the current

drugs are covered by health insurance, one of which is va-

season is not bad, and I can recommend current smokers to

renicline. (Fig. 25)

attempt smoking cessation now. (Fig. 29)

Varenicline binds to the nicotinic receptor and blocks bind-

Here is a summary of this section. In Japan, treatment for

ing of nicotine, which decreases the satisfaction gained by

smoking cessation is covered by national health insurance,

smoking. The binding of varenicline also causes the release

and two drugs are available. As smoking rates in TE patients

of a small amount of dopamine, which reduces the urge to

might be higher than the Japanese average, I think we have

smoke. Another drug used is the nicotine patch. (Fig. 26)

to inform such patients about the harmful effects of smoking

Mechanism for nicotine dependence

Mechanism of effect of Varenicline (Champix)

Satisfaction
Urge to smoke

Dopamine

Mechanism of efficacy of Varenicline

Varenicline

Α4β2 Nicotinic
Receptor
Nicotine

α4β2
Nicotine
Receptor

Bind

Blocks
Binding of
Nicotine
Release
Small amount
of dopamine

Decrease satisfaction

Decrease urge for smoking

Effect of nicotine
Nicotine

α4β2
Nicotinic
Receptor

Dopamine
Release

Rollema, H. et al.: Trends Pharmacol Sci 287 : 316, 2007

Fig. 26

Fig. 24

Nicotine Patch

Health Insurance in Japan covers
the treatment for smoking cessation
Once a year for 3 months treatment

Time course of Serum nicotine concentration

Cigarette

Cost: patients pays 30% of total cost
¥22,000 ($ 200) /3 m

Fig. 25
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to promote good health status. (Fig. 30)

straps, or strapless masks that can be adhered to the cheeks

I also want to mention the prevention of respiratory in-

without any straps. In Japan, cedar pollinosis is very com-

fections. This photo shows a crowded train in Tokyo. Very

mon, and these masks are also helpful for preventing such

crowded trains are common in Tokyo, and viruses can easily

symptoms. (Fig. 34)

be transmitted to other persons in such a situation. (Fig. 31)

Alcohol disinfection is effective to prevent contact risk

As Dr. Hinoshita showed, I previously mentioned ways

transmission of influenza virus. There are alcohol spray and

to prevent viral infections in a TE management guide pub-

gel products available in Japan. This photo shows automatic

lished in 2017. I would now like to give some tips for pre-

hand sanitizers that can be operated with one hand and can

venting infections. Influenza virus infections generally peak

also be used for the feet. (Fig. 35)

around the winter season, in February of each year. (Fig. 32)
Viral transmission typically occurs through two main
routes. One is droplet transmission, and the other is con-

In that guide, we stressed keeping appropriate humidity levels, adequate rest, nutrition, and vaccinations for the
management of TE. (Fig. 36)

tact transmission. Droplet transmission occurs when one

This brings me to my conclusion. Pulmonary function

breathes virus from droplets expelled by patients. Contact

in TE at the age of 55 was within normal range. It was very

transmission occurs when someone picks up virus from

good. But peripheral airway obstruction was observed,

doorknobs or other surfaces touched by patients. (Fig. 33)

especially in smokers. And FEV1% values were lower in pa-

Wearing a mask and avoiding crowded locations are
effective to prevent droplet transmission. There are such

tients with upper limb defects. Therefore, smoking cessation
is highly recommended for such patients.

masks available in Japan. Masks for people with microears

In Japan, treatment for smoking cessation is covered by

are available, and for example, there are masks with long

national health insurance, and two drugs are available. As

Summary

Ratio of successful smoking cessation
in last 4 weeks during treatment

60

l In Japan, treatment for smoking cessation is
covered by nationwide health insurance.

Varenicline n=376



Nicotine patchn=370

55.9

50
40

l Two drugs are available.

43.2

l As smoking rates in patients with TE might
be higher than Japanese average, to inform
about harmful effects of smoking is important
to keep good health status.

30
20
10
0

Aubin, H. J. et al.Thorax 638717, 2008

Fig. 28

Fig. 30

Ratio of successful smoking cessation
depending on the month of starting the treatment
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

1. Pulmonary Function data from health check up for
Thalidomide Embryopathy
2. Importance of Smoking cessation

3. Preventing Respiratory Infections

Failure
Success


1 2 3 4 5 6 7 8 9 10 11 12

(month)

Starting from March or April lead to successful treatment
Teikyo University School of Medicine

Fig. 29

Crowded Train in Tokyo

Fig. 31

71

2nd International Symposium on Thalidomide Embryopathy in Tokyo

smoking rates in TE might be a little bit higher than the av-

vices are also available in Japan to help patients avoid respi-

erage Japanese, it is important to inform such patients about

ratory infections. (Fig. 37))

the harmful effects of smoking. And because the physical activity of patients with TE potentially becomes lower because

That is the end of my presentation. Thank you for your
attention. (Fig. 38)

of muscle and skeletal pain, the development of COPD also
leads to decreased physical activity. Thus, quitting smoking
could help prevent the development of COPD. Various de-

Preventing contact transmission
lWash and disinfect hands after going out. Remember to
wash your hands after returning home.
lAlcohol disinfection is highly effective against the influenza
virus. Disinfecting the hands with an alcohol product is
useful for people unable to rub their hands together.
lAlcohol sprays, such as Welpas, and gels, such as Softy
Hand Clean, are available. Gel products
can be dispensed and applied with one hand.
Automatic hand sanitizers can be purchased
for several thousand yen.
They can be operated with one hand
and can also be used for feet.
Guide for the Management of Thalidomide Embryopathy 2017

Fig. 32

Fig. 35

Preventing Respiratory Infections

Focusing on prevention strategies aimed at the influenza virus

• Influenza virus infections generally peak around
February of each year. Infections are generally
transmitted via two routes.
• Droplet transmission occurs when someone
inhales virus particles contained in droplets
coming from the cough of an infected person.
• Contact transmission occurs when someone
touches a doorknob or other surface touched by
an infected person and then touches their nose
or mouth.

l Maintaining optimal humidity levels: Breathing dry air reduces the
defensive properties of the airway mucosa, which increases the
chance of getting sick. A humidifier should be used to maintain
proper humidity levels (50–60%).
l Getting enough rest and eating nutritious, well-balanced meals.
l Getting a flu vaccination: Influenza vaccination reduces the
chance of getting the flu and prevents influenza infections from
worsening. Flu shots require about 2 weeks to become effective
and should therefore be given by mid-December. Only one shot is
needed. A shot is needed every year because the effects wear off
after about 5 months and prevalence strains change from year to
year. Flu shots contain an inactivated vaccine free of pathogens
and therefore cannot cause influenza. Adverse reactions, which
include redness and swelling at the injection site, fever, headache,
and fatigue, normally resolve within 2–3 days.
Guide for the Management of Thalidomide Embryopathy 2017
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Fig. 33

Fig. 36

Strategies for preventing infection
Preventing droplet transmission
l Wear a mask and avoid going to crowded locations. Masks
for people with microtia are commercially available.
Examples are masks with long straps and strapless masks
that are adhered to the cheeks with silicone tape.
l These masks also help prevent pollen allergies.

Mask with long straps

Strapless mask

Guide for the Management of Thalidomide Embryopathy 2017

Fig. 34
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Conclusion

l Although pulmonary function in patients with TE at age 55 yo was
within normal range, peripheral airway obstruction, which can
lead to COPD was observed in smokers.
l As %FEV1 was numerically lower in patients with upper-limb
defects, smoking cessation is highly recommended to such
patients.
l In Japan, treatment for smoking cessation is covered by
nationwide health insurance. Two drugs are available.
l As smoking rates in patients with TE might be higher than
Japanese average, to inform about harmful effects of smoking is
important to keep good health status.
l As the physical activity of patients with TE potentially becomes
lower due to muscle skeletal pain, development of COPD, which
can lead to low physical activity, should be avoided.
l To avoid respiratory infections, masks with long straps and
strapless masks are available.

Fig. 37

Preserved Pulmonary Function in Thalidomide Embryopathy in Japan

Thank you for your attention!

they become adults, they would like to show others that
they are adults, for example. Your statistics are of the general public. So, if you could present data for the young adults,
that will be very helpful in showing that thalidomiders tend
to smoke more than the general public. I would like to also
emphasize to my fellow people to stop smoking. Thank you.
Hiroyuki Nagase: Thank you very much for your comment.
The prevalence of smoking, especially in young females, is
a big problem in Japan. The prevalence in males is continuously decreasing, but the ratio in young females is not. So,

Teikyo University Hospital (Itabashi, Tokyo, Japan)
Fig. 38
Q&A
Tomoko Shiga: Thank you, Dr. Nagase. Are there any questions or comments?
Dee Morrison: Thank you for your presentation. About
smokers in the UK, 25% with TE smoke compared with the
national average of 17% to 19% according to gender. So this
is an important topic for us, too, and we haven’t yet tackled
it. Obviously, it’s quite a sensitive topic, and we are wondering about how to go about it as best we can. It’s important
that thalidomide survivors like the Trust, and we don’t put
them off because we are doing lots of other work as well. I
am not sure how many really want to stop smoking at the
moment. I wondered if you had any idea of how many of
your smokers were receptive to stopping smoking and how
they are going to go about it?
Hiroyuki Nagase: Yes, thank you very much. I think that
some but not all patients with TE get a health checkup within this project. So there is a bias for accessing different types
of patients. My impression is that TE patients who smoke
do not like to visit the hospital frequently or have checkups
regarding their health status. They don’t want to see the real
status of their health.
So I think it’s very difficult to access such patients, especially current smokers. I want to ask the Ishizue Foundation to
provide information on the importance of smoking cessation, and if possible, I want more access to patients with TE
who smoke. Thank you for your question.
Junichi Horiuchi: Thank you very much. According to your
statistics, there are many patients with TE who smoke. Well,
I work in a hospital, and I don’t have any statistics myself.
But those born with birth defects tend to smoke more than
others at around the age of 20, that’s my feeling. And when

as you say, it’s an important problem. Thank you.
Shadi-Afarin Ghassemi: Thank you very much. I feel like
I have comments in every session. So, please excuse me. It’s
just a comment. I mean I think, a lot of work has to be done
to prohibit smoking. And as you say, it’s right for smoking
thalidomiders to just seek free healthcare.
Actually, in Sweden, we have started to ask patients with
prosthesis, endoprosthesis, and total hip or knee prosthesis not to smoke at all at least 6 weeks before their surgery,
whether they are thalidomiders or non-thalidomiders. If
they show that they have been smoking days or weeks before the surgery, the surgery is off. So, yes, we actually cancel that, yes.
And from this year, July 1, there is a new law that you
cannot smoke even outside a restaurant. We usually have
some places for smokers, like in a courtyard or outside the
hospital, but not inside. It’s been, I mean it’s been forbidden
for many years now. But from July 1, you cannot smoke
even outside. So, if anybody is passing by the bus station or
train station, it’s free air, I mean, but you are not allowed to
smoke.
So, I think these things don’t make it personal when it comes
from the governor. You know it’s, you don’t need to ask any
person please stop smoking. You say, this is the law, and
that’s it. So it’s much easier to handle that really. That was
just a comment.
Hiroyuki Nagase: Thank you very much for your comment.
I completely agree with you.
Fumihiko Hinoshita: An additional comment from me. You
know, in Japan, there is also a tendency for the government
to strengthen the regulation of smoking, year by year. And
recently, some new acts were enacted by law, not to smoke
in restaurants or public places, not only inside, but also outside of those buildings. Okay.
Hiroyuki Nagase: We are changing. For the 2020 Olympic
Games in Tokyo, things are changing.
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Klaus M. Peters: Thank you for your presentation.
Hiroyuki Nagase: Thank you.
Klaus M. Peters: I think the rate of smokers in Germany is
also higher among thalidomiders than among the general
population. But there are also other things being abused,
especially alcohol. Alcoholism is higher in thalidomiders
than in the general population in Germany, as is other types
of drug abuse. I think that’s a problem. This could be due to
chronic pain.
Hiroyuki Nagase: Thank you for your comment.
Fumihiko Hinoshita: Thank you very much, Dr. Peters, for
your nice comment. I should respond to that question. In
Japan, I’m sorry to say, we did not examine how many thalidomiders abuse alcohol or drugs. So we cannot show you
the exact percentage or ratio of thalidomiders who are alcoholics or drug abusers. Do you have any information about
this, Mr. Sato?
Tsugumichi Sato: No, I don’t have any information about
drug abuse or alcoholism.
Fumihiko Hinoshita: Do you feel that there are many such
thalidomiders?
Tsugumichi Sato: I’ve never heard it this among thalidomiders, Japanese thalidomiders. I don’t know any Japanese
thalidomiders affected by drug abuse.
Christina Ding-Greiner: We should think of the fact that
thalidomiders have a higher percentage of psychic diseases,
more bouts of depression, and more anxiety disorders. We
know that people with mental diseases are the strongest
smokers. I read a paper that said about 80% of people with
psychic diseases smoke. So, I suppose it’s comprehensible
that there are more smokers among thalidomiders.
Hiroyuki Nagase: Thank you very much for your comment,
and I completely agree with you. I work at a smoking cessation clinic, and in that clinic, the success rate of smoking cessation is significantly lower in patients with depression. The
overall success rate is 67%, but in patients with depression,
it is 33%. I think it’s very difficult, but 30% of patients can
quit smoking. So, we continuously have to say to patients,
“let’s try to quit smoking”. Thank you very much for your
comment.
Tomoko Shiga: So, the time is up. That’s the end of this session. Thank you, Dr. Nagase.
Hiroyuki Nagase: Thank you very much.
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Mortality in Thalidomiders in Germany:
Is Underdiagnosed Hypertension the Cause?
Jan Schulte-Hillen

Notfallzentrun Klinik St. Anna, Luzern, Switzerland

Ryoji Kayamori (Moderator)
I am glad to be here with Dr. Jan Schulte-Hillen. He earned his medical degree at the University
of Münster in 1988 and his PhD from the University of Münster in 1991. Currently, he is working
as a GP in Lucerne, Switzerland. His clinical experience has been expanding, partially because he
is multilingual. He has a good command of German, as it was his mother’s tongue, in addition to
English, French, Spanish, Italian, and Portuguese. His hobbies are also diverse, including sailing,
skiing, motorcycle riding, skateboarding, vintage cars, and flying. This is unbelievable for Japanese
people who grew up on a small island country.
One more thing, as you know, his father is Mr. Karl-Hermann Schulte-Hillen, the famous lawyer.
Without him, there would be no thalidomide story. Jan was born on April 25, 1961 with short arms.
In June, 1961, his father visited and asked Dr. Widukind Lenz in Hamburg why were lots of malformed babies born with so-called Wiedemann syndrome. What was going on in West Germany?
Sadly, Mr. Karl-Hermann Schulte-Hillen passed away on January 14, 2017. Now, Jan’s theme is mortality in thalidomiders in Germany and the prevalence of hypertension as a cause. Could you please
begin your talk? Thank you.

thalidomider born in 1961 would have a probability almost

Jan Schulte-Hillen
Thank you very much for the kind words, especially for
my father. It is a big honor for me to speak to you today.
Yes, let me jump to the main slide of my discourse here.
(Fig. 1)
What really concerns me and what really annoys me and
puts a big question mark in my mind are the two graphs you
are seeing here. This is the mortality, the age-related mortality of the German population data derived from the Federal
Bureau of Statistics in Wiesbaden. And this is the same data
for the thalidomiders. And here you see the first mistakes. I
put the comma at the wrong place. It should read 1.24. That
means that in the year 2017, a German person born in 1961
would have a 0.5% chance of dying that year. Whereas, a

twice as high in 2017.
How did I get these data? I got these data by comparing
the data from the statistics bureau or the federal bureau in
Germany with the mortality rates issued and published by
the Thalidomide Trust in Germany. (Fig. 2)
This is the same, only with the numbers in it. I think it’s
safe to say that at least in Germany, thalidomiders may be a
population at risk with double the mortality of age-related
groups.
The reason for this is not known, to my knowledge. I
think we do not precisely know why this is so, and we do
not know if the data from Germany are representative of the
worldwide situation. (Fig. 3)
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What could be discussed may be a general accelerated ag-

almost 50%, which would be an enormous number. We are

ing due to unknown reasons or maybe social isolation, psy-

comparing thalidomiders in Japan with normal people and

chological problems, or a higher, let’s say, “wear and tear,”

non-thalidomiders in Germany. But the prevalence of hyper-

because of the limited range of motion and limb defects.

tension in Germany in the normal population in an age-re-

I mean, if you have to move your entire body to reach a

lated group is 31%. So, this is much lower.

glass of water every time in your life, this is not going to be

We have no idea why this is so, and there are no groups

without consequences on the tissue. And maybe there are

for comparison, so I really had to dig very, very deep, and

higher stress levels, income issues, family life, and social

what I found was a publication from Nallegowda, reported

aspects. We already heard from several sources that thalido-

in 2012. He found a significantly higher prevalence of car-

miders tend to have a much higher prevalence of metabolic

diovascular diseases in amputees, and he assumed the ob-

syndrome, perhaps also due to the limited possibility of

served higher prevalence of hypertension in this group to be

physical exercise.

the reason for this.

And of course, a big issue is also limited access to public

In 2015, Kowalski found a higher prevalence of cardio-

managed care programs due to limited mobility and iatro-

vascular diseases in a Brazilian study group of thalidomid-

phobia. When I talk to peers and ask them why they don’t

ers. I have no idea how old this study group was, but I think

go to see a doctor, many of them reply, “I don’t want to stay

the thalidomiders in Brazil should be about 10 years young-

in the waiting room and be stared at it.” It can be as simple

er than us? No?

as that. There might be several reasons for the higher mortality, and I would like to focus on this one: possible arterial
hypertension. (Fig. 4)
Is there any evidence for hypertension as a problem in
thalidomiders? Yes, there is. We just heard from Dr. Hinoshita that he compared the rates of hypertension in thalidomiders with the normal Japanese population and did not
find any significant difference. As I remember, Dr. Tomoko
Shiga found a higher risk for cardiovascular diseases in her
Japanese study group and a prevalence for hypertension of
Mortality in Thalidomiders in Germany

Lavinia Schuler-Faccini
The same age, no. I will show this later.
Jan Schulte-Hillen
This is very interesting, yes. I am looking forward to that.
Okay. Just a couple of words about hypertension in general.
(Fig. 5)
Like you all know, I don’t have to put emphasis on this.
Elevated blood pressure is considered the major risk factor for long-term multiorgan diseases involving the heart,
brain, kidney, and eyes. Because most of the time, it becomes
clinically relevant at the end point of a disease, it’s called

Is underdiagnosed hypertension the cause?
2nd. International Thalidomide Symposium Tokyo, July 14-15th 2019

a silent killer because it does not show any preliminary

Possible reasons for a higher mortality in thalidomiders:

symptoms. High blood pressure doesn’t cause pain. The

• General accelerated ageing due to unknown reasons?

correct self-measurement of blood pressure is mandatory

• Social isolation?

for prophylaxis of these diseases, and is part of every single

• Psychological problems?
• Higher „wear and tear“ because of limited range of motion in limb defects?

modern health program. Every health program involves

• Higher stress levels (income issues, family life, social aspects)?
• Metabolic syndrome due to limited physical exercise in persons with limb defects?
• Limited access to public managed care programmes due to limited mobility / iatrophobia?

self-measurement of blood pressure. And this is the situation

• Arterial hypertension?

for thalidomiders. Due to anatomic reasons, thalidomiders

04.06.20
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with upper extremity defects show problems in measuring
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Evidence for hypertension as a problem in thalidomiders

Hypertension: general

There is very little literature on this topic:

• Elevated blood pressure is a major risk factor for long-term multi-organ compromising diseases (heart,
brain, kidneys, eyes).

1.

Shiga3 found a higher risk for cardiovascular disease in her Japanese study group and a prevalence for
hypertension in 46.7% of the thalidomides involved.

2.

Prevalence of hypertension in Germany in the normal population4 of an age related group is 31.8%.

3.

Nallegowda5 found a significant higher prevalence of cardiovascular diseases in amputees and assumed
the observed higher prevalence of hypertension in this group to be the reason for this (2012).

4.

Kowalski6 found a higher prevalence of cardiovascular diseases in a Brazilian study group of
thalidomiders (2015).

Fig. 4
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Hypertension: thalidomiders
• Due to anatomic reasons thalidomiders with upper extremity defects show problems in measuring a valid
arterial blood pressure.
• This may result in severe complications for the thalidomiders.

___________________
3. Shiga, T. et al.: Multicenter investigation of lifestyle-related diseases and visceral disorders in thalidomide embryopathy at around 50 years of age. Birth Defects Research Part A: Clinical and Molecular Teratology,
2015 103: 787–793; 2015
4. H. Neuhauser, M. Thamm, U. Ellert: Blutdruck in Deutschland 2008–2011
5. Nallegowda, M. et al.: Amputation and Cardiac Comorbidity: Analysis of Severity of Cardiac Risk. PM&R. 2012 Sep;4(9):657-66; 2012
6. Kowalski, T. W. et al: Thalidomide embryopathy: Follow-up of cases born between 1959 and 2010. Birth Defects Research Part A: Clinical and Molecular Teratology, 2015 103: 794–803; 1959
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• Hypertension has been surnamed "the silent killer" due to lack of primary symptoms.
• Correct (self) measurement of blood pressure is mandatory for prophylaxis of these diseases and is part of
all modern health programms.

5

• Problems with blood pressure measurement was not in the focus of rehabilitation or compensation
programms 40 years ago.
04.06.20
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valid arterial blood pressure. I will come to the reasons for

tory of stroke and myocardial infarction from the age of 40

that later. This may result in severe complications among

and upwards, which is mentioned only in as a side remark.

thalidomiders.

This is one thing where I say that something must be going

I would like to put emphasis on the fact that problems

on. The other thing is that many, in many ophthalmologic

with blood pressure measurement were not the focus of any

investigations, fundus hypertonicus in random eye investi-

rehabilitation or compensation program 40 years ago. Blood

gations for other indications has been found, in spite of the

pressure, hypertension—no blood pressure as “blood pres-

family physician having always stated blood pressure to be

sure ‘period’” was only an issue during surgical interven-

normal.

tions when anesthetists just tried to figure out how to keep

So, whatever the doctor measured was not the correct

the systolic blood pressure above 120 mmHg or something

blood pressure. They also found elevated blood pressure

like that, and then everything was safe. Nobody ever had

with invasive measurements in surgical interventions with-

any concern about diastolic blood pressure. And as you all

out the patient having any history of documented hyperten-

know, this is more important in terms of the long-term de-

sion. (Fig. 7)

fects of high blood pressure. (Fig. 6)

So, these are what are regarded as mandatory conditions

Indications for incorrect blood pressure measurements

for correct blood pressure. A correct cuff diameter in relation

in thalidomiders. I do not have any doubt that you can take

to diameter of the arm and hand. However, in thalidomid-

blood pressure in thalidomiders. But, as an educated guess, I

ers, this is not possible. The cuff must be fixed snugly and

would say most of them are wrong. What would be an indi-

the arm must be at the height of the heart. In thalidomiders,

cation for such an assumption? I told you I was working for

this is often not possible. An upper arm with normal anato-

the Thalidomide Trust in Germany, who have no idea that

my must be patent. It is not. The diameter of the arm artery

I am standing here now. My work is in no way endorsed

must be in normal relation to the diameter of the upper

by them. As one of the experts of the medical committee, I

arm, but there are no data available. The arterial brachialis

have come to read many, many medical reports of patients

should be in the normal anatomical location, but this is very

who, for example, apply for a higher compensation because

questionable in thalidomiders. And in the case of, you know,

they say “the hips don’t work anymore,” “I can’t move my

wrist measurement devices, the arteria radialis on the radial

hands,” or “I developed carpal tunnel syndrome.”

side of the wrist must be patent for wrist blood pressure

Reading between the lines, I find strong evidence of a his-

measurement devices. The arteria radialis is very often miss-
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Indications for incorrect blood pressure measurements in thalidomiders:

In thalidomiders with upper arm defect the following problems in measurement of blood pressure
are to be expected:

Review of medical reports sent to the german thalidomide thrust in order to obtain
additional grants from the german thalidomide thrust yielded information about:
1.
2.

history of stroke and myocardial infarction from the age of 40 upwards.
Fundus hypertonicus in random eye investigation (for other indications) in spite of family physician

1.

Problems in handling the RR device by the thalidomider

2.

Arm cuff blood pressure devices generally do not fit properly

3.

Wrist cuffs often yield invalid data

4.

Thalidomiders with extremity defect may have an intrinsically elevated blood pressure

having stated blood pressure always having been normotensive
3.

Elevated blood pressure (invasive measurement) in surgical interventions without history of
hypertension.
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Correct blood pressure measurement depends on*:

Situation upper extremity defect:

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

1.) often not possible

In thalidomiders with upper arm defect the following problems in measurement of blood pressure
are to be expected:

2.) Cuff must be fixed snuggly and arm must be held in the
height of the heart

2.) often not possible

1. Problems in handling the RR device by the thalidomider:

3.) Upper arm with normal anatomy must be patent

3.) no

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

4.) no data available

Dysplasia of both arms leads to problems with manipulation of the device which cannot be applied correctly by the handicapped person.
Someone else is needed. This seriously impairs compliance towards blood preassure measurement on a regular base as considered
advisable in todays prophylactic medicine and managed care situation.

5.) a. brachialis at normal anatomical location

5.) questionable

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

6.) a. radialis very often
missing

2. Arm cuff RR devices generally do not fit properly:
Source: wikipedia

Arm diameter changes in a very short distance from shoulder to “elbow” in patients with upper
extremity deformation leading to a cone shaped arm profile. This may result in “slipping down”
of the upper arm cuff blood pressure devices.
Correct measurement depends on correct ratio of diameter of the arm and width of the cuff.

* application of calibrated device and unimpaired hearing of doctor is also necessary...

Conclusion:
Not a single of the requierements for a reliable and valid blood pressure measurement is met in thalidomiders with
upper arm defect.
Conventional blood pressure measurements will not work at all or (worse) yield unreliable and unvalid data.
04.06.20
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Which cuff diameter should be choosen?
That of the "upper" arm or that close to the hand?
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ing in thalidomiders.

which arm diameter do you choose, up here or down here?

Concerning the radial artery, I understand that in Japan,

This is very questionable. (Fig. 10)

there are many, many long-armed thalidomiders, and I

This is a radiograph of an upper extremity. I would like to

would like to tell you that we have many long-armed tha-

ask, where do you expect the arteria radialis to be? There is

lidomiders in Germany with a missing arteria radialis. This

none at all. And, yes, I will skip this. I already told you that

goes to the extreme, where the hand is anatomically normal,

perhaps they have intrinsically elevated blood pressure due

and hypoplasia of the thenar is the only sign or indication of

to the reduced overall diameter of the blood vessels. (Fig. 11)

thalidomide damage you see.

So, thalidomiders in Germany seem to have higher

Many of them are missing the radial artery, so wrist cuffs

age-related mortality than the general population. After all,

do not work properly, not even in long-armed thalidomid-

the prevalence of arterial hypertension seems to be high in

ers. (Fig. 8)

the thalidomide population, as mentioned by Dr. Shiga, but

Therefore, not a single requirement for reliable and valid
blood pressure measurement is met in thalidomiders with

it still might be underdiagnosed because of the problems I
described. (Fig. 12)

an upper arm defect. Conventional blood pressure measure-

Thalidomiders are therefore excluded from one of the

ments will not work at all, or worse, will yield unreliable

most basic and most important types of biometer monitor-

and invalid data. (Fig. 9)

ing. Higher mortality and underdiagnosed arterial hyper-

In thalidomiders with upper arm defects, the following

tension could be related, and there is need for guidelines

problems in terms of blood pressure measurement are to be

concerning blood pressure evaluation for thalidomiders.

expected. Handling the device itself is going to be problemat-

(Fig. 13)

ic. I couldn’t handle it with my arms. Arm cuff blood pressure

We talked about this already. Suggestions for future mor-

devices generally do not fit properly. Wrist cuffs yield invalid

tality data and the prevalence of hypertension should be

data, and thalidomiders with upper extremity defects may

compared with those from other countries. (Fig. 14)

have intrinsically elevated blood pressure, as I showed, com-

I did not find much on this topic in the literature. The

pared with an amputee group. Handling the device is kind of

development of the mortality rate should be subject to close

self-explanatory, and the cuff generally does not fit properly.

follow-up, and family physicians and clinical doctors should

So, you see, this is a more conical shape, so the cuff is going

be notified about problems when blood pressure measure-

to slip down. With regard to the correct diameter of the cuff,

ments are not correct.
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Special considerations concerning the necessity of measuring blood pressure in thalidomiders

3. Wrist cuffs often yield invalid data

Blood pressure measurement is necessary in all patients and specially in thalidomiders because:

Accuracy of wrist cuff measurement devices highly depend on the correct position of the puls 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 inconsistant
and false measurement - or none at all. An absent radial artery is very common with severe defect
of upper extremity defect. 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).

• Technical problems for self measurement and possible intrinsically elevated CVRF as described before
• Iatrophobia of thalidomiders
• Passive lifestyle in thalidomiders due to mobility restriction as CVRF

4. Thalidomiders with lower (and upper) extremity defect may have an
intrinsically elevated blood pressure

• Possible abnormal arteries (dysplastic, absent, errant location)

There is scientific evidence5 of higher blood pressure (and increased mortality risk) in patients with aquired extremity defect
(amputations). The pathomechanisms behind this has not been properly 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.
_________________________________________________________

5. Nallegowda, M. et al.: Amputation and Cardiac Comorbidity: Analysis of Severity of Cardiac Risk. PM&R. 2012 Sep;4(9):657-66; 2012
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Conclusions:

Special considerations concerning the necessity of measuring blood pressure in thalidomiders

•

Thalidomiders in Germany seem to have a higher age-related mortality than the general population.

•

Thalidomiders might have a higher risk for vascular diseases related to passive life style and perhaps to
yet unknown intrinsic factors (like amputees).

•

Prevalence of arterial hypertension seems to be higher in the thalidomide population.

•

Hypertension may still be underdiagnosed in the thalidomide group for various reasons (technical
problems, false RR measurements, iatrophobia).

•

Thalidomiders are therefore excluded from one of the most basic and most important biometer monitorings.

•

Higher mortality and underdiagnosed arterial hypertension could be related.

•

There is need for guidelines concerning blood pressure evaluation for thalidomiders.

Blood pressure measurement is necessary specially in thalidomiders because:
•
•

Fig. 11
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12

Technical problems and possible intrinsically elevated CVRF as described before
Iatrophobia of thalidomiders

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 CVRF 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.

•

Passive lifestyle as CVRF

•

Abnormal arteries (dysplastic, absent, errant location)

•
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Fig. 12

Is underdiagnosed hypertension the cause?
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Fig. 10

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

may present a risk factor of its own (e.g. very poor prognosis in case of a myocardial infarction in aplasia of single coronary arteries
and impaired arterial access during PCI due to missing arteria radialis)

Thalidomiders are a «Population at Risk»
04.06.20
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I also think we are in dire need of clinical research on

Another possibility that I find quite appealing is measure-

noninvasive blood pressure measurement devices that use

ment by proxy, that is, if possible, you find a healthy refer-

something like pulse wave analysis instead of the tradition-

ence person not affected by extremity defects who matches

al Riva-Rocci approach. All investigations in that direction

the thalidomide patient in terms of age, sex, and leg circum-

should strongly be encouraged. There is also a need for

ference, and you take the blood pressure in the legs and

guidelines, as I said.

arms with cuffs of adequate size. The ratio between arm and

I mean, the Riva-Rocci approach, if you come to think of

leg blood pressure in the normal person can be applied to

it, is more than 100 years old. We are still working with it

evaluate the actual blood pressure in the legs of the thalido-

and it works well, except for three conditions that yield in-

mider. You don’t have to do this very often. I think it might

correct data. The first is thalidomiders, the second is diabetic

be okay to get a correction factor once per year, maybe even

angiopathy, and the third is arteriosclerosis. (Fig. 15)

less.

My suggestions for thalidomiders and blood pressure

Then, I think patients with defects of the upper and lower

measurement at this time is as follows. Patients with isolat-

extremities should have their intra-arterial blood pressure

ed leg defects and normal upper extremities should measure

taken once as an equation for a personal ratio between the

their blood pressure in the same way as every other patient

daily blood pressure taken at the determined localization,

with normal arms. Patients with upper arm defects should

like, let’s say a shortened limb, and the correct intra-arterial

have their blood pressure measured once on both legs and

pressure. This can either be done with a planned surgical

both arms, and if the result yields a difference of more than

intervention, or especially for this purpose, after careful con-

20 mmHg in the legs compared with in the arms, the legs

sideration of the risks and benefits, of course. I mean, it’s an

should be used for future blood pressure measurements;

invasive procedure.

that is, the arteria tibialis posterior correction factor, as mentioned above and shown by Yoshizawa.

In general, as I said, for blood pressure measurement on
the legs, the problems of false results in diabetic arteriopa-

The literature on this remains very limited. Yoshizawa
found that he could get reasonable results if he took the sys-

thy and atherosclerotic lesions must be taken into account
because you get wrong results in those scenarios. (Fig. 16)

tolic blood pressure of the arteria tibialis posterior, added 8

Talking about invasive blood pressure measurement, this

mmHg, and multiplied this by 0.88 mmHg. He considered

is a plot that I had done during a surgical intervention, and

this a valid correction factor.

I had the anesthesiologist take intra-arterial invasive blood
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Suggestions:
1.

Mortality data and prevalence of hypertension should be compared to those from other countries.

2.

Developement of mortality rates should be subject to close follow up.

3.

Family physicians and clinical doctors should be notified about the problem of possible false blood
pressure results in thalidomiders.

4.

Clinical research towards non-invasive blood pressure measurement devices that use pulsewave analysis
instead of the traditional riva rocci method should be encouraged.

5.

Guidelines for physicians should be elaborated concerning the early detection of hypertension in
thalidomiders using conventional methods until new blood measurement devices are developed.

04.06.20

Dr. J. Schulte-Hillen, St. Anna Klinik Hirslanden, ER, Lucerne, Switzerland, jan.schulte@hirslanden.ch;
Dr. Rudi Beyer, Contergansprechstunde, Schoen Klinik, Hamburg, Germany, rbeyer@schoen-klinik.de

15

Fig. 14

04.06.20

Dr. J. Schulte-Hillen, St. Anna Klinik Hirslanden, ER, Lucerne, Switzerland, jan.schulte@hirslanden.ch;
Dr. Rudi Beyer, Contergansprechstunde, Schoen Klinik, Hamburg, Germany, rbeyer@schoen-klinik.de

17

Fig. 16
Mortality in Thalidomiders in Germany

Mortality in Thalidomiders in Germany

2nd. International Thalidomide Symposium Tokyo, July 14-15th 2019

2nd. International Thalidomide Symposium Tokyo, July 14-15th 2019

Is underdiagnosed hypertension the cause?

Is underdiagnosed hypertension the cause?

Possible guidelines for blood pressure measurement of thalidomiders with limb defects
There is still very little literature concerning this issue. Yoshizawa7 uses the arteria tibialis posterior for blood pressure measurement and recommends the
formula ((systolic pressure of a. tibialis posterior + 8 mm Hg) ×0.88 mm Hg) for assessment of actual systolic blood pressure by measuring the pressure
with a cuff 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 future blood pressure measurement (A. tibialis posterior, correction factor as
mentioned above).
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. The ratio between arm and leg blood pressure can be applied to
the blood pressure values of the legs of the thalidomider.
Patients with defects of upper and lower extremity should have their intraarterial blood pressure taken once as an equation base for a "personal ratio"
between the "daily" blood pressure taken at a determined localisation and the correct intraarterial pressure. This can either be done with a planned surgical
intervention or specially for this purpose after careful consideration of risk and benefit.
Generally, in blood pressure measurement on the legs, the problems of false results in diabetic arteriopathy and arteriosclerotic lesions must be taken into
account.
__________________________
7 Atsuto Yoshizawa: Q&A on Thalidomide-Impaired People. National Center for Global Health and Medicine (2014) Toyama, Japan. Online Publication: http://www.ncgm.go.jp/eng/pdf/saridmaid_qa55_eng_20140613.pdf; 2014. http://www.ncgm.go.jp/eng/pdf/saridmaid_qa5-5_eng_20140613.pdf
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pressure. Afterwards, he said, “I didn’t want to. I didn’t do
the invasive measurement. What I did instead is noninvasive blood pressure on the left side, lower leg, and left side
upper arm”. I would like to show you what the problem is.
(Fig. 17)
What you see here is not a graph. I just plotted several
singular measurements. Blue is systolic. Red is diastolic. The
square is a leg and circle is an arm. The triangle is this thing
with a correction factor from Yoshizawa, which of course,
shows an excellent correlation because it’s a mathematical
function.
If you take a look at this, systolic leg and systolic arm
differ by up to 30 mmHg, which is completely unacceptable.
And even in the diastolic, you have a difference up to, well,
at least in my case, up to 20 mmHg; completely useless for
any prophylactic program concerning or involving blood
pressure. (Fig. 18)
Generally, and for all thalidomiders, we suggest the
following procedures. As long as there is no other method
available, we still suggest Yoshizawa’s method, as described
above, and a correction factor. And please, in all planned
surgical interventions where invasive intra-arterial blood
pressure is taken anyway, you should try to talk your patients and the anesthesiologist into making comparisons
between invasive and noninvasive blood pressure measurements. And please note the diameter of the cuff that was
involved, and the place where the blood pressure was taken.
This is absolutely mandatory.
With this, you could establish your personal ratio for this
patient between intra-arterial blood pressure and cuff measurement results. As an additional measure, I would suggest
that regular laboratory investigations should include lipids,
cholesterol, and uric acid, but not creatinine, because many
thalidomiders have very reduced muscle mass. So, creatinine wouldn’t work; however, a rise in creatinine would
show you something, whereas isolated creatinine would not.
I was told that the more sensible thing would be to do the

cystatin C, and of course, glucose and electrolytes and renal
analysis should include microalbumin, and then, of course,
further examinations like ECG, echocardiography, duplex
sonography of extracranial brain vessels and 2D-echo vessels, 24-hour blood pressure measurements if possible, and
then perhaps pulse wave assessment. In addition, I would
send thalidomiders to a doctor once per year to see if they
could find any sign of fundus hypertonicus because this is
not a sign; this is proof of hypertension that is not well corrected.
This is a bit of a look into the future. There are possible
technical approaches for blood pressure measurement. One
is called ClearSight and another is called SOMNOtouch. But
they do not work with our patients because they need a cuff
measurement as a reference point. So, this does not work.
(Fig. 19)
I think the most promising approach, which is still in the
development stage, is Dr. Aflex’s device. He measures in the
buccal cavity. He measures blood flow in the arteria facialis.
And I think this is very interesting. The approach is, I don’t
know if I get the word correct, photoplethysmography,
that’s low intensity infrared signal combined with an inflatable pad. So, he inflates the pad to the very point where the
arteria facialis does not pass any blood anymore, and then
he opens it and looks at how fast it recovers or something
like that. I have not entirely understood the procedure, but I
think this is a very interesting thing because I don’t think the
buccal or facial artery was affected in a single thalidomider,
and you could use it for everybody else as well.
The gentleman in the picture is Gernot Stracke, one of the
big players in thalidomide in Germany, from Hamburg, who
works together with Dr. Beyer. If you could post this, if you
could fix it to a wall or to a socket or something like that, the
thalidomiders, even those without any arms, wouldn’t even
have to touch it to use it. All they have to do is to let their
mouth use the system.
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Possible technical approaches for blood pressure measurement

Generally and for all thalidomiders we suggest the following procedures:
•

As long as no other method is available, Yoshizawa`s7 method as described before and the correction
factor should be employed.

•

In all planned surgical interventions where invasive intraarterial blood pressure is taken, have the
intraarterial pressure invasively taken during surgery and compare it to a simultaneously taken noninvasive blood pressure measurement at your preferred localisation to establish a "personal ratio" for this
patient between intraarterial blood pressure and cuff measurement.

•

Regular laboratory investigation should include lipids, cholesterine, uric acid, cystatin c, glucose and
electrolytes, urin analysis should include microalbumin. Further examinations: ECG, echocardiography,
duplex sonography of extracranial brain vessels and aorta to iliacal vessels, 24 hour bloodpressure
measurement if possible, pulse wave assessment, opthalmological assessment of eye background for a
fundus hypertonicus.

Fig. 18
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A very promising approach which is still in the developement stage is Afflecks9 measurement of
the blood pressure of the arteria facialis with a small cuff that is placed in the buccal
cavity as seen on the right picture. The measurement is based on photoplethysmography (low intensity infra read signal) combined with an inflatable pad.
This device could be a very interesting approach for blood pressure monitoring
in thalidomiders because it uses one of the few anatomical regions that were not affected
by thalidomide and if installed stationary, could be used by thalidomiders without arms.
Technical approaches using a piezoelectronic device for measurement of puls wave velocity undergo clinical evaluation
in Germany at this moment.

________________
7. Atsuto Yoshizawa: Q&A on Thalidomide-Impaired People. National Center for Global Health and Medicine (2014) Toyama, Japan. Online Publication: http://www.ncgm.go.jp/eng/pdf/saridmaid_qa55_eng_20140613.pdf; 2014. http://www.ncgm.go.jp/eng/pdf/saridmaid_qa5-5_eng_20140613.pdf
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Rosie8 could show a successful intraoperative monitoring with a finger measurement device.
To our knowledge, there are 2 devices in production: «ClearSight» device as seen on picture on
the right and the «SomnoTouch». Both devices are expensive and need a conventional blood
pressure as reference what will limit its application for GPs and thalidomiders.

__________________________

8 Rosie Earle et al.: Real-time measurement of blood pressure with Nexfin in a patient with thalidomide-related phocomelia. Journal of Clinical Anesthesia Volume 34, November 2016, Pages 244-246; 2016
9 Schneider, S. et al.: Blood Pressure Measurement on the Cheek. Current Directions in Biomedical Engineering; 2016; 2(1): 237-240; 2016
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And I think this looks like the shape of things to come,
something like this. Okay, that’s it. Thank you very much.
Ryoji Kayamori: Thank you, Jan. Lots of comments and
questions would be expected, but time-wise, I have to move
to another presentation. Thank you, Jan.
Jan Schulte-Hillen: Okay.
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Lessons from Thalidomide Embryopathy and Sharing Information
with the Next Generation: From the Physiatrist’s Point of View
Nobuhiko Haga

Department of Rehabilitation Medicine, The University of Tokyo, Tokyo, Japan

Ryoji Kayamori (Moderator)
The next presentation is Professor Nobuhiko Haga from the University of Tokyo. The title of his
presentation is “Lessons from Thalidomide Embryopathy and Sharing Information with the Next
Generation: From the Physiatrist’s Point of View”. Could you start please?

Good morning, everyone. My name is Haga from the
University of Tokyo. I work in the Department of Rehabilitation. I joined the research group 2 years ago. (Fig. 1)
So, what we as physiatrists have done since 2017 is participate in a mobility symposium in Hamburg in 2017, hold
health meetings in five Japanese sites from 2017 to 2018, visit
Germany and UK to meet experts, including some of you,
last year, and examine thalidomiders in clinics. On every

occasion, we had the chance to hold discussions with thalidomiders. (Fig. 2)
So, this is the mobility maintenance of people with thalidomide embryopathy (TE): prevention, pain therapy, and alternative therapeutic procedures. This symposium was held
in September in 2017 in Hamburg by Dr. Rudolf Beyer. I
have heard that around 200 thalidomiders participated from
all over Europe. (Fig. 3)
This is the schedule for the first day. We had many topics

Lessons from Thalidomide Embryopathy and
Sharing Information with the Next Generation
~From Physiatrists’ Points of View~
2nd International Symposium
on Thalidomide Embryopathy
14-15 July, 2019
Nobuhiko Haga, MD, PhD
Department of Rehabilitation Medicine,
The University of Tokyo

Fig. 1

What we, as physiatrists, have done since 2017 are
1. Participation in “Mobility Symposium” in Hamburg in 2017

related to rehabilitation medicine. (Fig. 4)
This is the schedule for the second day. On the second
day, we had several topics on complementary and alternative medicines. From that symposium, I learned the importance of mobility maintenance, the use of assistive devices,
a personalized rehabilitation approach, especially for pain,
and the application of complementary and alternative medicines. (Fig. 5)
We then had health meetings at five Japanese sites.
During these meetings, held at local thalidomiders’ meetings, we discussed problems with health and daily living
with thalidomiders. (Fig. 6)
Mobility Maintenance of People with Thalidomide Embryopathy
-Prevention, Pain Therapy and Alternative Therapeutic ProceduresDate & Location： Sept. 23-24, 2017, Hamburg, Germany
Organizer：
Dr. Rudolf Beyer (Head of the Thalidomide Clinic Hamburg)
Participants:
~200? thalidomiders from all Europe

2. Holding “Health Meeting” in 5 Japanese Places in 2017-18
3. Visiting Germany and UK to Meet Experts in 2018
4. Examining Thalidomiders in our Clinics in 2018-2019

In every occasion, we had chance to discuss with thalidomiders.

Fig. 2
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All participants discussed their health problems. This

So, regarding pain and numbness, the thalidomiders can-

was moderated by our rehabilitation specialist, Dr. Fujitani.

not judge whether their symptoms are related to TE. Many

The participants, after self-introductions, took turns present-

thalidomiders complain of pain and stiffness in the shoulder

ing their recent problems with health and daily living. The

and neck. Drug treatment and massage are common. Per-

moderator promoted a discussion on the participants’ prob-

sonalized exercise therapy was effective in some patients.

lems and their experiences of solving problems by referring

There were opinions that the effects of chiropractic treatment

to other participants’ opinions. We then held individual in-

and massage were temporary and not constant. Cervical

terviews. Rehabilitation specialists had interviews with the

spondylosis was detected in many of those who complained

participants who applied, and according to the complaints

of numbness. Some of them were assumed to be affected

of the thalidomiders, we examined them and gave some

by carpal or cubital tunnel syndrome. Some thalidomiders

advice. The total number of thalidomiders who applied for

complained of chills in their forearms and hands.

individual interviews was 36 in these five meetings. (Fig. 7)

As for progressive physical dysfunction, some thalid-

The following shows health problems related to rehabil-

omiders tended to drop objects when pinching with the

itation medicine. As for consulting a doctor, after the retire-

fingers. Side pinching with fingers is common because of

ment of a doctor who had treated the thalidomider since

thumb hypoplasia. Some complained that their wrists often

childhood and had sufficient knowledge of TE, it was diffi-

subluxated. Some who used their feet for many activities

cult to find another doctor. The thalidomiders cannot con-

commented that they could not raise their legs as high as be-

sult their family physicians about their pain or numbness.

fore, and that their balance decreased when standing on one

Thalidomiders feel stressed when the medical staff say that

leg and using another leg as a hand. Walking was common

they have no knowledge of TE. (Fig. 8)

for the prevention of metabolic syndrome.

“Health Meeting” in 5 Japanese Places in 2017-18
During the “Health Meetings” held in the local thalidomiders’ meetings,
we discussed the problems of daily living and health with thalidomiders.
29-30, July, 2017
Asahikawa
20-21, Jan. 2018
Hiroshima

18-19,Nov. 2017
Kokura

Fig. 4

11-12, Nov. 2017
Omiya
28-29, Oct. 2017
Atami

Fig. 6
Health Meeting
 All participants discussed their health problems, moderated by a
rehabilitation specialist.
 Participants, after self-introduction, presented their recent problems of
daily living and health in turns.
 The moderator promoted the discussion on the participants’ problems
and their experiences of solving the problems, by referring to other
participants’ opinions.

Individual Interviews
 Importance of mobility maintenance
 Use of assistive aids
 Personalized rehabilitation approach,
especially for pain
 Applying complementary and alternative medicine

 Rehabilitation specialists had interviews with those participants who
applied.
 According to the complaints of the thalidomiders, we examined them
and gave some advice.
 The total number of thalidomiders who applied individual interviews
was 36 in 5 meetings.

with Dr. med Rudolf Beyer

Fig. 5

Fig. 7
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As for inconveniences in work and life, though many

impairments in thalidomiders have been established.

workers complained of fatigue and shoulder stiffness, most

In Cologne, a German–Japanese symposium was held by

hoped to continue their job. As for clothes, shoes, and bags,

Professor Peters. The outpatient center for thalidomiders is

thalidomiders searched for products that were easy for them

open 4 days a week, and provides examinations by medical

to use or modified them. They had difficulty in handling

doctors, physical and occupational therapists, and acupunc-

large objects, e.g., refrigerator doors, and in using small

turists. They put a lot of effort into pain evaluation, partly

tools. Some used self-help tools. As for inconveniences in

because pain is influenced by psychological factors. (Fig. 11)

daily living, some thalidomiders positively sought support

In London at The Thalidomide Trust, 93% of thalidomid-

from others, some never bought products that were difficult

ers in the UK have musculoskeletal problems.

to open, like vacuum-packed ham, and some abandoned

The Thalidomide Trust provides information advice on

what they could not do without support, like going out-

TE for general practitioners to foster good relationships be-

doors with an umbrella on rainy days. (Fig. 9)

tween GPs and thalidomiders. In Hamburg, I again met Dr.

Last year, we visited Germany and the UK to meet experts like this. (Fig. 10)

Rudolf Beyer. The Thalidomide Clinic Hamburg provides
initial medical examinations and admission for 4 or 5 days.

In Heidelberg with Dr. Ding-Greiner, I learned that many

Orthopedic surgeons, pain consultants, physical therapists,

thalidomiders were beginning to find difficulty in inde-

and psychologists join and conduct re-examinations in the

pendent living because of pain and arthritis. To maintain

outpatient clinic to control treatment. Though no new treat-

independent living, they must change the height of various

ment exists for pain in TE, techniques focusing on fasciae,

things in the kitchen, as well as the toilet, shower, and tables,

like physical manual therapy and osteopathy, are fundamen-

and remodel their cars. No treatment methods for secondary

tal, he said.

Health Problems related to Rehabilitation Medicine
Consulting a Doctor

 After retirement of the doctor who has treated the thalidomider since
childhood and has enough knowledge of TE, difficulty exists in finding
another doctor.
 The thalidomiders cannot consult their family physicians about their pain
or numbness.
 Thalidomiders feel stress when the medical staffs say that they have no
knowledge of thalidomide embryopathy.

Pain and Numbness

 The thalidomider cannot judge whether the symptom is related with TE.
 Many thalidomiders complain of pain and stiffness in their shoulder and
neck. Drug treatment and massage are common. Personalized exercise
therapy was effective in 3. There were opinions that effects of
chiropractics and massage were temporary or inconstant.
 Cervical spondylosis was detected in many of those who complain of
numbness. Some of them were supposed to be affected by carpal or
cubital tunnel syndrome.
 Some thalidomiders complained of chilliness in their forearms and hands.

Fig. 8
Progressive Physical Dysfunction

 Some thalidomiders tended to drop objects in pinching with fingers.
(Side pinching with fingers is common due to thumb hypoplasia.)
 Some complained that their wrists often subluxate.
 Some who use their feet in many activities commented that they can not
raise their legs so high as before, and the standing balance decreased
when standing on one leg and using another leg as a hand.
 Walking was common for prevention of metabolic syndrome.

Inconvenience in Occupation and Life

 Though many workers complained of fatigue and shoulder stiffness,
most of them hoped to continue their job.
 As for clothes, shoes, and bags, thalidomiders searched for products that
are easy to use for them or modified them.
 They have difficulty in handling large objects (e.g. refrigerator doors), in
addition to using small tools. Some used self-help tools.
 As for inconvenience in daily living, some thalidomiders positively sought
for others’ support, some never buy products difficult to use (e.g.
vacuum packed ham), and some abandoned what they can not do
without support (e.g. going outdoors with umbrellas on rainy days).

Fig. 9
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Visiting Germany and UK to Meet Experts in 2018
Heidelberg: Dr. Christina Ding-Greiner
Cologne:

German-Japanese Symposium with
Prof. Dr. med. Peters (Dr. Becker Rhein-Sieg-Klinik)

London:

Dr. Dee Morrison (The Thalidomide Trust)

Hamburg:

Dr. med. Rudolf Beyer
(Schön Klinik Hamburg Eilbek)

German Pharmacy Museum
in Heidelberg

Fig. 10
Heidelberg: Dr. Christina Ding-Greiner
 Many thalidomiders are beginning to find difficulty
in independent living due to pain and arthritis.
 For keeping independent living, they must change
the height of kitchen, toilet, shower, and tables
and remodel their cars.
 Treatment methods of secondary impairments in thalidomiders are not
established.

Cologne: German-Japanese Symposium with
Prof. Dr. med. Peters (Dr. Becker Rhein-Sieg-Klinik)
 The Outpatient Center for Thalidomiders provide 4-days clinic including
examinations by MDs, physical and occupational therapists, and
acupuncturists.
 They put a lot of effort into pain
evaluation, because pain is influenced
by psychological factors.

Fig. 11
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As disabilities and secondary impairments in TE are

paper from Dr. Merkle that shoulder osteoarthritis due to

complicated and varied, the standardization of managing

glenohumeral dysmelia in thalidomiders can be successfully

secondary impairments is impossible. (Fig. 12)

treated with joint replacement. So, in thalidomiders, shoul-

How can we properly manage musculoskeletal impairments in TE? These X-rays are from the same patient with
TE. (Fig. 13)

der dysplasia is one of the problems.
From this paper on radial deficiencies, active motion of
the wrists and digits is reduced, and grip and key pinch

These are photos from Professor Kayamori’s literature.

strength are lower than normal. The reduced active motion

The characteristics of Japanese thalidomiders show that

of the elbow and digits relates to the decrease in hand func-

lower limb malformations are rare. So, I will focus on only

tion. This is also true for thalidomiders. (Fig. 16)

upper limb malformations and secondary impairments in
TE. (Fig. 14)

As for peripheral neuropathy in the upper limbs, I will
introduce two papers from Japan. In this paper on radial de-

When patients with TE use mainly the upper limbs for

ficiency including TE, the anterior–posterior diameter and

ADL, aging and overuse or misuse leads to joint dysfunc-

cross-sectional area of the carpal tunnel are small, as measured

tion, tendinitis, or peripheral neuropathy in the upper limbs.

by computed tomography. Endoscopic carpal tunnel release is

And in those who use the trunk and lower limbs for ADL,

effective to treat carpal tunnel syndrome in TE. (Fig. 17)

aging and overuse may lead to spinal dysfunction or dysfunction in the lower limbs. Congenital musculoskeletal abnormalities associated with TE may have a partial effect on
these. (Fig. 15)
In those who use the upper limbs for ADL, there is a
London: Dr. Dee Morrison (The Thalidomide Trust)
 93% of thalidomiders in UK have musculoskeletal problems.
(cf: 20% in normal population aged 45-54 years)
 Thalidomide Trust provides information advice
on TE for general practitioners to make good
relationship between GPs and thalidomiders.

For those who use their trunk and lower limbs for ADL,
there are two papers related to this topic.
This is about children. Disc and endplate abnormalities
existed in 14 of 28 children thalidomiders and appeared to
be progressive in some, leading to intervertebral fusion. This

Limb Malformations in Japanese Thalidomiders

Hamburg: Dr. med. Rudolf Beyer (Schön Klinik Hamburg Eilbek)
 Thalidomide Clinic Hamburg provides 1) initial medical examination, 2)
admission for 4-5 days (orthopedic surgeons, pain consultants, physical
therapists, and psychologists join), and 3) re-examination in the
outpatient clinic to control the treatment.
 Though no new treatment exists for pain in TE, techniques focusing on
fasciae like physical manual therapy and osteopathy are fundamental.
 As disabilities and secondary impairments
in TE are complicated and varied,
standardization of managing secondary
impairments is impossible.

Fig. 12

Lower-limb malformation is rare in Japanese thalidomiders.
（Kayamori R： Jpn J Rehabil Med 2013）

Fig. 14

How can we properly manage
musculoskeletal impairments in TE?

Upper-limb Malformation & Secondary Impairments
Upper-limb Malformation in TE
Upper-limb Use
in ADL

Trunk & Lower-limb Use in
ADL

Aging &
Overuse (or Misuse)

Aging &
Overuse (or Misuse)

Joint Dysfunction / Tendinitis
Peripheral Neuropathy
in Upper-limb

Spinal Dysfunction
Dysfunction in Lower-limb

？

？

Congenital Musculoskeletal Abnormality associated with TE

Fig. 13

Fig. 15
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is about the adults. Disc degeneration was detected on cer-

limb abnormalities, including absent or defective tibia, absent

vical spine MRIs in 24 of 27 middle-age thalidomiders. The

patella, and inverted feet. So, these congenital abnormalities

degree of disc degeneration and foraminal narrowing was

may affect the dysfunction in the lower limbs. (Fig. 19)

greater in thalidomiders than in controls. So, cervical disc

So, proper management of musculoskeletal impairments

degeneration is somewhat congenital, but affects age-related

in TE needs, in my opinion, precise evaluation over the full

problems.

body, including physical findings and imaging studies, to

For those who use their trunk and lower limbs for ADL,
there are two papers related to this topic.

review congenital musculoskeletal abnormalities and the
effects of overuse and/or misuse, investigation, and presen-

This is about children. Disc and endplate abnormalities

tation of possible treatments, including surgical and conser-

existed in 14 of 28 children thalidomiders and appeared to

vative measures, repeated evaluations at regular intervals,

be progressive in some, leading to intervertebral fusion. This

advice on physical exercise habits, advice on accessibility to

is about the adults. Disc degeneration was detected on cer-

medical institutions, and support teams. Fostering TE spe-

vical spine MRIs in 24 of 27 middle-age thalidomiders. The

cialists and providing education to medical professionals on

degree of disc degeneration and foraminal narrowing was

TE is also necessary, I think. (Fig. 20)

greater in thalidomiders than in controls. So, cervical disc

Now, I will proceed to the next topic, sharing informa-

degeneration is somewhat congenital, but affects age-related

tion on TE with the next generation. In 2013, to provide a

problems. (Fig. 18)

multidisciplinary approach for patients with various limb

This is a very old paper by a Japanese orthopedic surgeon

malformations, we established a limb malformation clinic in

about PFFD. This paper says that the degree of femoral hy-

a hospital. This is the University of Tokyo Hospital. Physiat-

poplasia is variable in TE, and accompanied by other lower

rists, PTs, OTs, and prosthetists/orthotists joined together in

Upper-limb Malformation in TE
Upper-limb Use
in ADL
Aging &
Overuse (or Misuse)

Shoulder osteoarthrosis due to glenohumeral
dysmelia (including thalidomiders) can be
successfully treated with joint replacement.
（Merkle TP, : BMC Musculoskel Disord, 2016）

Upper-limb Malformation in TE
Disc and end-plate abnormalities existed in 14
among 28 thalidomide children, and in some
appeared to be progressive, leading to
intervertebral fusion.
（Edwards DH: Acta Orthop Scand, 1977）

Aging &
Overuse (or Misuse)

Joint Dysfunction / Tendinitis
Peripheral Neuropathy
in Upper-limb

？
Congenital Musculoskeletal
Abnormality associated with TE

Spinal Dysfunction
Dysfunction in Lower-limb

In radial deficiency, active motion of wrist/digits
are less, and grip strength/key pinch are lower
than the norms. Decreased active motion of
elbow/digits relates to decreased hand function.
（Ekblom AG: J Bone Joint Surg, 2014）

Fig. 16

Disc degeneration was detected in cervical spine
MRI in 24 of the 27 middle-aged thalidomiders.
The degree of disc degeneration and foraminal
narrowing was greater in thalidomiders than in
controls.
（Ghassemi Jahani SA: PLoS One, 2016）

Congenital Musculoskeletal
Abnormality associated with TE

Upper-limb Malformation in TE

Upper-limb Use
in ADL

Trunk & Lower-limb Use in
ADL

Aging &
Overuse (or Misuse)

Aging &
Overuse (or Misuse)

Joint Dysfunction / Tendinitis
Peripheral Neuropathy
in Upper-limb

？
Congenital Musculoskeletal
Abnormality associated with TE
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？

Fig. 18

Upper-limb Malformation in TE

Fig. 17

Trunk & Lower-limb Use in
ADL

Spinal Dysfunction
Dysfunction in Lower-limb
In radial deficiency including TE, anteroposterior
diameter and cross-sectional area of the
carpal tunnel are small.
（Kimura H: J Hand Surg-B, 2001）
Endoscopic carpal tunnel release is effective to
treat carpal tunnel syndrome in TE.
（Oshima Y: J Hand Surg-B, 2006）

The degree of femoral hypoplasia is variable in TE.
Other lower-limb abnormalities accompany,
including absent or defective tibia, absent patella,
and inverted feet.
（Hamanishi C: J Bone Joint Surg, 1980）

Fig. 19

？
Congenital Musculoskeletal
Abnormality associated with TE
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this clinic.
We are also related to another department in the hospital,
and for orthopedic surgery and long-term inpatient rehabil-

or changes in their motion patterns. But for bilateral upper
limb amputations, only 23% can perform ADL by herself or
himself.

itation, we connect to another national rehabilitation center

This is about the school lives of children. There are many

for children. As for genetic counselling and genetic tests, we

activities, and these are the situations regarding limb mal-

work together with another university hospital. (Fig. 21)

formation. Among school activities, even children with

We also recently performed an epidemiological study of

unilateral forearm deficiencies have difficulty in art, home

congenital malformations in Japan. According to these data,

economics, and music. Those with higher level deficiencies

the estimated prevalence of congenital limb deficiencies in

have difficulty in arithmetic and physical education, like

Japan was 4.15 per 10,000 live births. Overall, 67% affected

this. And those with bilateral upper arm deficiencies have

only the upper limbs, 20% only the lower limbs, and 15%

severely limited school activities. (Fig. 23)

both the upper and lower limbs. From these figures, there

This patient is not a thalidomider. He had a bilateral radi-

were 3.39 affected upper limbs per 10,000 live births. This

al deficiency with severe forearm shortening. There is only

means that last year, about 300 babies were born with upper

a small portion of forearm and bilateral fibular deficiencies

limb malformations. (Fig. 22)

with deformed feet. We only performed the correction of his

Now I will introduce two very old Japanese papers. This

deformed feet. This is a photo from when he was in elemen-

is a paper on ADL in mainly acquired upper limb amputa-

tary school. He is now 21 years old, a university student,

tions. So, most ADL are independent in persons with unilat-

and nearly all of his ADLs are independent. One reason why

eral upper limb malformations or amputation, though their

he grew up like this is partly because I think his father was

motion may be slow and they may need self-help support

also affected. His father had a similar but milder phenotype

Proper management of
musculoskeletal impairments in TE needs

Epidemiology of Upper-limb Malformation in Japan

1. Precise evaluation of the whole body including physical findings
and imaging studies, to reveal congenital musculoskeletal
abnormalities and the effects of overuse and/or misuse
2. Investigation and presentation of possible treatments including
surgical and conservative measures
3. Repeated evaluation at regular intervals
4. Advice on physical exercise habits
5. Advice on accessibility to medical institutions and sports gyms
6. Upbringing of TE specialists and education to medical professionals
on TE

Fig. 20

Sharing Information on TE with the Next Generation
To provide multidisciplinary approach for patients with various limb
malformations, we established “Limb Malformation Clinic” in 2013.

Estimated prevalence of congenital limb deficiency in Japan: 4.15 per 10,000 livebirths
 Only upper limbs affected: 66.9%
 Only lower limbs affected: 18.2%
 Both U & L limbs affected: 14.8%

Upper-limbs affected
3.39 per 10,000 livebirths
(310 babies born in 2018)
Exclusion:
 Deficits of the middle and distal phalanges
 Polydactyly & syndactyly
 Malformation or shortening without deficit

Fig. 22

ADL in Upper-limb Malformation and Amputation
Level

Unilateral
Forearm

Unilateral
Upper Arm

Unilateral
Shoulder

Bilateral
Upper Arm

Independence Ratio

98.5

96.2

95.7

23.4

Most ADL is independent in persons with unilateral upper-limb malformation/amputation,
though the motion may be slow and may need self-help tools or change of motion pattern.
(Nagao T： Jpn J Rehabil Med 1976)
Unilateral
Forearm

Unilateral
Upper Arm

Bilateral
Forearm

Bilateral
Upper Arm

Examples of Activities
with Difficulty

Language, Social Studies

〇

〇

〇

△

Drawing letters

Science

〇

〇

△

△

Experiment

Arithmetic

〇

△

△

△

Using rulers & compasses

Physical Education

〇

△

△

△

Ironbars

Art, Home Economics

△

△

△

×

Driving nails, Needlework

Music

△

△

△

×

Playing Instruments

〇: easy
△: a little bit difficult
△: very difficult
×: nearly impossible

Among school activities, even children with unilateral forearm deficiency have difficulty in
art, home economics, and music. Those with higher level deficiencies have difficulty in
arithmetic and physical education.
(Kakurai S: Jpn J Rehabil Med 1983)

Fig. 21

Fig. 23
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with mild shortening of the forearm and mild shortening of

ticipated, including very old persons. They showed how

the lower leg with fibular deficiency. (Fig. 24)

they lived their lives for a long time. (Fig. 27)

This is another patient. This is a 5-year-old boy with bilat-

We are now in a research group of thalidomiders, but I

eral upper limb complete deficiency with scoliotic deformity.

think the lessons from TE can be shared with the next gener-

Although he received occupational therapy in another clinic

ation. Thank you for your attention. (Fig. 28)

to perform his ADL with his legs, his parents were eager to
know how he would live his life in the future. (Fig. 25)
Thus, we conducted a small seminar on living with bilateral upper limb deficiencies to share knowledge and experience in March of last year.
Two Japanese thalidomiders from the Ishizue Foundation
and two para-tae kwon do athletes participated in discussions with these children with bilateral upper limb deficien-

Living with Bilateral Upper-limb Deficiency
-Sharing Knowledge and Experience Held in March, 2018
 Two thalidomiders and two Para-Taekwondo athletes participated

cies. (Fig. 26)
After that, my colleague joined a bilateral upper limb loss
workshop held in October in Houston. There were many
multiple amputees, including those with purpura fulminans.
Because it was a very good seminar, a very good workshop,
we held a similar seminar in Japan, Skills for Life Japan, in
June of this year. Some upper limb deficiency patients parFig. 26

Many multiple-amputees, including
those from purpura fulminans

Bilateral radial deficiency with severe forearm shortening / bilateral fibular deficiency with deformed feet

His father with similar but milder phenotype

At the age of 21, he is a university student,
and nearly all his ADLs are independent.

Fig. 24

Skills for Life Japan, held in June, 2019
Fig. 27

Lessons from Thalidomide Embryopathy and
Sharing Information with the Next Generation
Acknowledgements
 Japanese thalidomiders and “Ishizue Foundation”
 Experts in Europe, who taught us a lot
 “The Research Group on Thalidomide-impaired People in Japan” organized by MHLW
 Members of “Limb Malformation Clinic” in the University of Tokyo Hospital

5-year-old boy with bilateral upper-limb deficiency.
His parents are eager to know how he will live his life in future.

Fig. 25
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Thank you for your attention!!
Fig. 28
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Q&A
Ryoji Kayamori: So, are there any questions or comments?
Okay. Yes, please.
Male Participant (Unknown Speaker with TE): Once
again, thank you very much. Thalidomiders, age-wise, were
born over a 5-year period beginning around 1961 or 1962.
Recently, we have been talking about the reason for our existence. For example, sometimes, the upper arms can be donated to hospitals for the purpose of research, some patients
have said. The Ishizue Foundation, which is an existing public corporation, is mainly for thalidomiders. But as you mentioned, we also have to think about the significance of our
being. We are very creative about living our lives, playing
sports, and other things that we can do based on our creativity. That’s something we can communicate or hand down to
those who have upper limb deficiencies. Also, together with
people around the world, we would like to share our experiences, and having such an opportunity would be good for
us. Sorry, this is only a comment. Thank you very much.
Nobuhiko Haga: Thank you so much for such a wonderful
comment. I really appreciate it. Especially when it comes to
deformities of the upper limbs, I mentioned that there are
about 300 such children in Japan. For example, some of the
finger defects are unilateral, that is, they are also included
when we say upper limb deficiencies. So the children that
I showed in pictures toward the end, we probably find just
one or no such patients or children every year. They really
want to have information. But even though we can give
them medical information, we cannot give them sufficient
lifestyle-related information.
Therefore, as I showed toward the end regarding the opportunities and meetings, it would be great if you get cooperation from thalidomiders. Thank you very much for your
comment.
Ryoji Kayamori: The time is just now over. So, thank you.
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Thalidomide Embryopathy: Orthopedic Aspects,
Degenerative Changes and Quality of Life at Age 45
Shadi-Afarin Ghassemi

Unversity of Gothenburg, Gothenburg, Sweden

Nobuhiko Haga (Moderator)
The next speaker is Dr. Shadi-Afarin Ghassemi. She is now a medical doctor and PhD, and a senior
consultant in orthopedic surgery. She graduated from the medical faculty of Gothenburg University,
Sweden, and in 2006, she was licensed as an orthopedic surgeon.
In 2016, she obtained her PhD in orthopedic surgery. Since last year, she has been a senior consultant for the Osteointegration Unit, Orthopedics Department, at Sahlgrenska University Hospital.
Please start your lecture.

Thank you very much. Thank you for having me here today. I am going to talk about two studies involving my thesis.
I will actually start with the third one, and once I tell you why,
you will understand that more. None of the authors have any
financial relationship to disclose. I need to say that. (Fig. 1)

I don’t need to tell you more about thalidomide. You
already know. We know that it’s a potent substance, a very,
very highly potent substance that was used in pregnant
women in Sweden, especially between 1959 and 1962. When
we started our study, we had, there were 108 individuals

The name of the, let’s see, the name of my thesis is “Tha-
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lidomide Embryopathy (TE): Orthopedic Aspects, Degenerative Changes, and Quality of Life at Age 45.” It seems like,
well, it’s quite old, but it’s the time when we started gathering all the data. This was at the Department of Orthopedics,
Institute of Clinical Sciences, at Sahlgrenska Academy, University of Gothenburg. (Fig. 2)

Thalidomide Embryopathy– Orthopaedic Aspects,
Degenerative Changes and
Quality of Life at Age 45
Department of Orthopaedics,

There are four papers. In 2015, I talked about my first
paper, where we found a much higher risk of osteoarthritis
in both the knees and the hips compared with the national

Institute of Clinical Sciences at
Sahlgrenska Academy University of Gothenburg,
Gothenburg, Sweden

population in Sweden. I am going to talk about papers 2 and

Shadi-Afarin Ghassemi Jahani, MD/PhD
July 14-15, 2019
Tokyo, Japan

3. Paper 4 was, I mean, it’s about orthopedic needs, both the
surgeries and orthotic needs and so on. (Fig. 3)
THE SAHLGRENSKA ACADEMY
INSTITUTION FOR
CLINICAL SCIENCES
DEPARTMENT OF
ORTHOPAEDICS
UNIVERSITY OF
GOTHENBURG SWEDEN

THE AUTHORS HAVE NO
FINANCIAL RELATIONSHIPS TO
DISCLOSE

Fig. 2
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PAPER I:
LONG-TERM FOLLOW-UP OF THALIDOMIDE EMBRYOPATHY; MALFORMATIONS AND
DEVELOPMENT
OF OSTEOARTHRITIS IN THE LOWER EXTREMITIES AND EVALUATION OF UPPER EXTREMITY
FUNCTION
GHASSEMI JAHANI S. A., DANIELSON B., KARLSSON J., DANIELSSON A.J.
PAPER II:
DEGENERATIVE CHANGES IN THE CERVICAL SPINE ARE MORE COMMON IN MIDDLE-AGED
INDIVIDUALS
WITH THALIDOMIDE EMBRYOPATHY THAN IN HEALTHY CONTROLS
GHASSEMI JAHANI S. A., DANIELSSON A.J., AB-FAWAZ R., HEBELKA H., DANIELSON
B., BRISBY H.
PAPER III:
HEALTH RELATED QUALITY OF LIFE AND FUNCTION IN MIDDLE-AGED INDIVIDUALS WITH
THALIDOMIDE
EMBRYOPATHY
GHASSEMI JAHANI S.A., KARLSSON J., BRISBY H., DANIELSSON A.J.
PAPER IV:
MIDDLE-AGED INDIVIDUALS WITH THALIDOMIDE EMBRYOPATHY HAVE UNDERGONE FEW
SURGICAL LIMB PROCEDURES AND DEMONSTRATE A HIGH DEGREE OF PHYSICAL
INDEPENDENCE
GHASSEMI JAHANI S.A., DANIELSSON A.J., KARLSSON J., BRISBY H.
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registered in the Swedish Association of Individuals with

living in Norway, and she came. The study was multidis-

TE. (Fig. 4)

ciplinary, and conducted together with Professor Kerstin

And this is, I think this slide tells us a lot. My question

Strömland and Professor Christopher Gillberg.

to you, Dr. Hinoshita, is how come you didn’t reach out to

Another problem was that many of the attendants who

everybody? This was our main concern because out of 108

didn’t want to come to this multidisciplinary study actually

members, we were not allowed to send invitations to 24 be-

agreed to come to just the orthopedic part. But we couldn’t

cause I mean, the association of TE in Sweden is very, very

do that. (Fig. 6)

enclosed. So, if they say they don’t want any invitation for

As an orthopedic surgeon, I examined everybody, all 31

any investigation, then you are not allowed to send any-

persons. We found that 25 individuals had malformation of the

thing. That’s it. You don’t even get their addresses.

hand and 27 had poor grip function. We also found five indi-

So, 84 were invited and 33 didn’t even answer. And also,

viduals with a proximal femoral focal deficiency with a short

a new law, I mean, it’s the new, I mean, not new, but it’s also

limb, and they needed a wheelchair or orthosis. Regarding oth-

another case of the rules that you are not allowed to send a

er conditions, we found diseases such as asthma, hypertension,

new reminder.

sleep apnea, and migraines. These are the general diseases,

Overall, 33 were accepted, and of those, one had recently
suffered a stroke and one had a severe mental problem and
was institutionalized. (Fig. 5)

but some others necessitated operations for carpal tunnel syndrome, total hip joint replacement, and so on. (Fig. 7)
This is a view of a proximal femoral focal deficiency,

So we had 31 participants: 18 males and 13 females. At

which is a deficiency of the femur and sometimes the hip

that time, the mean age was almost 46 years. They came

joint. Depending on the extent of the malformation, it results

from different parts of Sweden. One was living in the US,

in shortening of the leg, and in most cases, there is neither a

and at the time, was actually visiting Sweden. One was
THE SAHLGRENSKA ACADEMY
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Study group

Introduction

Gender
• Men 18
• Females 13

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

Age, year mean (SD)/median
45.8 (1.1) 46

The participants came from all parts of Sweden, except 3; two who lived in Norway
and one in USA.
The study was multidisciplinary, and included in addition to the orthopaedic part,
ophthalmology, neuropsychology, radiology, dentistry, otolaryngology and speech
pathology.
All participants were examined by one orthopaedic surgeon (SG), including a full
clinical examination and measurement of range of motion (ROM) of the large joints.
6

2020-06-04

4
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Fig. 4

Fig. 6
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Observations:

Material and Methods

Malformations of the hand
25 individuals

All members
108

Invited 84

Not accepted
18

31
participants
2020-06-04

Fig. 5

33 subjects

Accepted
accepted33
Excluded
Severe mental
problem

Grip function to some extent
27 individuals

Malformations of the lower limb

Rejected 24

Five individuals (16%) had severe malformations of one
or both legs proximal femoral focal deficiency (PFFD)
with limb shortening and need of orthoses /wheel-chair.

Did not
answer 33

Other conditions

Fifteen individuals had other diseases such as asthma, hypertension,
sleep apnoea syndrome and migraine.

Excluded
Stroke
5

2020-06-04

7

Fig. 7
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thigh nor a hip joint. It causes the leg to grow from the groin,

working quite well experience problems, and we need to ad-

and foot to be at the level of the knee. (Fig. 8)

dress that as well. (Fig. 11)

Other two patients of these five. The study is on health-re-

The aims of the study were to assess whether the

lated quality of life and sociodemographic characteristics of

health-related control of quality of life is equal to that of the

middle-age individuals with TE. (Fig. 9,10)

general population, to what extent limb malformation af-

Knowledge about the function and health-related quality

fects health-related quality of life, and whether the function

of life for the TE group is sparse. With aging, parts that were

of the upper and lower limbs, as measured by a validated
questionnaire, is correlated with more general health-related
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quality of life. (Fig. 12)
We mainly used computer tomography (CT) for our
previous study, but we also used the results for this one.

Proximal Femoral Focal Deficiency (PFFD)

We evaluated all musculoskeletal manifestations. We used

Deficiency of the femur and sometimes
the hip joint, which, depending on the
extent of the malformation results
in shortening of the leg. In the most
extreme case, there is neither
a thigh nor a hip joint, causing the
lower leg to start at groin level and the
foot at knee level.

validated questionnaires to assess disability in the arms,
shoulders, and hands. We also used the Short Form-36 and
EuroQuol-5 Dimension to evaluate upper extremity function. (Fig. 13)
The participants were totally divided in two different
groups according to malformations, those with PF50 and
those without PF50, according to how many limbs were
8

2020-06-04

affected. Thus, we had 15 individuals with more than one

Fig. 8
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Two patients with PFFD

Introduction
Knowledge is sparse about function and health
related quality of life (HRQL) for the
Thalidomide Embryopathy (TE) group.
With aging, there is a risk of deterioration of a
previous good function due to development of
degenerative changes.
9
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Fig. 9

Fig. 11
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Study III

Aims
The aim of this study was to investigate

Health related quality of life and sociodemographics in middle-aged individuals
with Thalidomide Embryopathy

1. Is the HRQL equal to that of the general population?
2. To what extent do limb malformations affect the
HRQL?
3. Does the function of the upper or lower limbs, as
measured by validated questionnaires, correlate to the
more general HRQL?

J Child Orthop, 2016 Dec;10(6):691-703.

2020-06-04

Fig. 10
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limb with a major malformation and 16 with no limbs with

some minor stress and only one had heavy stress. (Fig. 15)

a major malformation. We don’t mean only thumb affection.

I would like you to see here the results regarding upper

We are talking about major malformations, shortening and

extremity function. The lower the score, the better the func-

so on. (Fig. 14)

tion. Scores range from 0 to 100. (Fig. 16)

Regarding sociodemographic status, 80% were married or

All individuals had very good function. Those with no

cohabitating, and 77% were working. We also used the WHO

major malformations in the limbs were even better. Those

questionnaire on stress during the day. The majority had

with major malformations in more than one limb had worse
outcomes for the upper extremities, and this difference was

THE SAHLGRENSKA ACADEMY

statistically significant. The results don’t say if it was the upper or lower extremity. It’s just the amount. (Fig. 17)
Those with PF50 actually had diverse outcomes for

Methods
• Evaluation of musculoskeletal manifestations (clinical
exam + computer tomography of lower limbs)
• Validated questionnaires
- Disability in Arm Shoulder and Hand (DASH) for
evaluation of upper extremity function
- Short-Form 36 (SF-36) and EuroQol 5-Dimensions
(EQ-5D) for general HRQL outcome

DASH. (Fig. 18)
Regarding the SF-36, these are the normal mental and
physical composite summary scores for the general population. The ones in color indicate those with no extremity with
a major malformation, and next more than one major malformation in the extremities for PF50, and the total group.
(Fig. 19)
You can see that physical quality of life is lower than that

13
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Fig. 13

for the normal general population for all groups, including
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Results
Upper extremity function

Material and Methods
Grouping according
to malformations

Grouping according
number of limbs with
major malformations

n=5
Individuals with

n=15
>1 limb with major
malformations

n= 26
Individuals
without PFFD

n=16
No limbs with
major
malformation

PFFD

DASH score, mean (SD)
All
individuals
n=31
20.5 (15.6)

The lower score, the better function

14
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Fig. 14
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Fig. 16
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Results
Upper extremity function

Results
Sociodemographic status
Study group n=31

n (%)

Married/co-habitation
Currently working
Stress during the day
No stress
Minor stress
Heavy stress

25 (81)
24 (77)

2020-06-04

Fig. 15

DASH score, mean (SD)

7 (23)
23 (74)
1 (3)

All
individuals
n=31

NO limb with
major
malformations
n=16

≥ 1 limb with
major
malformations
n=15

20.5 (15.6)

14.3 (12.1)

25.3 (17.3)

p=0.015
The lower score, the better function

Significantly reduced upper limb function if
- major deformities exist in any of the limbs
15

2020-06-04

17

Fig. 17
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the whole and subgroups. (Fig. 20)

part. The dotted line is the total study group, while the other

Mental quality of life is actually the same, a little higher

one is the normal general population.

than the normal level which I think coordinates with most of
the studies, both also showed the same. (Fig. 21)

We also can see even here with those with more than one
limb with malformation or a major malformation, it actually

If you look at the sub-scores, this is physical function

coordinates quite well. The most affected are the ones with

bodily pain and general health, role physical vitality. This

PF50, of course, who have poor physical quality of life, even

is the mental part and this is the sub-score for the physical

in the sub-scores, subgroups I mean, sorry. (Fig. 22)
We also looked at the EQ-5 Dimension and all from the
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reference population. You can see that they have worse out-

Results
Upper extremity function

comes for mobility and self-care, and discomfort from pain
is usual. But anxiety and depression is almost equal to that

DASH score, mean (SD)
All
individuals
n=31

NO limb with
major
malformations
n=16

≥ 1 limb with
major
malformations
n=15

NO PFFD

PFFD

n=26

n=5

20.5 (15.6)

14.3 (12.1)

25.3 (17.3)

17.9 (15.5)

34.3 (6.39)

p=0.015

ly indirectly show the Western quality of life. (Fig. 23)
is significantly reduced in many individuals and correlates
well with existence of major limb deformities or with re-

p=0.0040

Significantly reduced upper limb function if
- major deformities exist in any of the limbs
- severe lower limb malformation (=PFFD)

of the reference population of the same age. This can actualSo, in conclusion, physical health-related quality of life

duced function of the upper as well as the lower extremities,

The lower score, the better function

2020-06-04

whole group, the whole study group compared with the

which I think is quite interesting. The mental aspects of
18

quality of life are not affected, and the majority of the study

Fig. 18
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Score

Results: SF-36 Composite summary scores

Results
SF-36 Composite summary scores

Score

normal level
50

0

50

0
Physical Composite Summary Score

Mental Composite Summary Score

No extremity w. major malformation, n=16

> 1 extremity w. major malformation, n=15

No PFFD, n=26

Have PFFD, n=5

The mental quality of
life is
at a normal level
- for the whole group
- and the subgroups
….despite the physical
limitations!
Physical Composite Summary Score

> 1 extremity w. major malformation, n=15

No PFFD, n=26

Have PFFD, n=5
Total study group, n=31

Fig. 21

Fig. 19
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Results
SF-36 Composite summary scores

The physical quality
of life is
significantly reduced
- for the total group
- but mainly for those
with PFFD or major
limb deformities

50

0

Physical Composite Summary Score

normal level

Mental Composite Summary Score

No extremity w. major malformation, n=16

> 1 extremity w. major malformation, n=15

No PFFD, n=26

Have PFFD, n=5
Total study group, n=31

Fig. 20
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Mental Composite Summary Score

No extremity w. major malformation, n=16

Total study group, n=31

Score

normal level

Fig. 22
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group was working, had a family, and did not live under
heavy stress. (Fig. 24)

Professor Haga just showed one figure that we had in that
article. The aim of that study was to investigate persons with

I now turn to study 2 because we actually used the same

malformations and subsequent disc degeneration of the cervi-

31 subjects, but not everybody underwent cervical spine

cal spine in a group of middle-age individuals with TE and to

MRI. Degenerative changes in the cervical spine are more

compare these with a healthy group of controls. (Fig. 26)

common in middle-age patients with TE than in healthy individuals. (Fig. 25)

We asked all 31 attendees if they could participate and
invited them to undergo an MRI. One wanted to, but he was
not allowed to because he had metal chips in his head, and
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with it, but they had to stop the examination, whereas the

Results
EQ-5D Health profile:
% reporting moderate or severe problems

Mobility
Self-Care
Usual activities
Pain/Discomfort
Anxiety/Depression

Study group with
TE age 46
n=31
20
39.7
25.8
83.8
29.0

other one just refused.
Thus, the 27 remaining from the whole group underwent
MRI. We compared them with 27 age- and sex-matched

Reference
population
age 40-49
6.0
1.5
8.2
38.9
26.1

healthy controls. As earlier, we found that 85% had some degree of hand anomalies, so we evaluated disc signals according to the Pfirrmann grading system, which is grade 1 to 5
depending on how degenerate, which kind of degeneration
they have in the discs. (Fig. 27)

Similar findings as with SF-36:
Physical HRQL reduced, but mental HRQL at same level

Overall, 56% of patients had a deformity of one to four of
23
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two had claustrophobia. Actually, one of them went through

Fig. 23

the extremities, which we already knew. All had some function of the upper limbs, despite some individuals having
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Conclusions

Aim

• The physical HRQL is significantly reduced in many
individuals, and correlate well with existence of major
limb deformities or with reduced function of upper as
well as lower extremities.

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.

• The mental aspects of quality of life were not affected.
• The majority of the study group was working, had a
family and did not live under heavy stress.
2020-06-04

24

26
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Fig. 26

Fig. 24
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Study II

Material and methods: Patients

Degenerative changes in the cervical spine are more common in
middle-aged patients with thalidomide embryopathy than in healthy
individuals
PLoS One. 2016 May 13;11(5):e0155493.

Invited 31

27 performed
MRI

One had metal
clips in the
head

Two had
claustrophobia

One rejected

27 healthy controls, age- and sex-matched.
85% had some degree of hand anomalies.
Disc signals were evaluated according to Pfirrmann.
2020-06-04

Fig. 25

27

Fig. 27
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short arms. Almost 80% had some degree of hand anomaly,

the C6–C7 segment in the control group, indicating a higher

and 30% patients had bilateral pincer grasp. (Fig. 28)

degree of disc degeneration in the cervical spine; thus, much

These are the Pfirrmann grades 1 to 5. This is the TE
group compared with the control group. Every segment

earlier in the TE group and even in higher segments, which
is quite unusual. (Fig. 29)

shows statistical significance in comparison. For TE, we

Therefore, 90% of the TE and 70% of the control group

already had grade 5 in the higher segments, which is quite

had disc degeneration of more than one level. Ten TE pa-

unusual. We can find it only here in the C5–C6 segment and

tients had more than four segments affected, which is also
unusual. No one in the control group had more than three
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segments affected. And in both groups, the majority was still
C5–C6, but the TE group had disc degeneration in upper

Results
Malformations

segments C3–C4 and C4–C5. (Fig. 30)
Our findings support the earlier developmental course

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

of disc degeneration in the TE group. This could be because

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

we found more disc degeneration in the cervical spine in the

• 81% had some degree of hand anomalies

segments in the TE group. But mostly they still come in the

• 8 (30%) patients had a bilateral pincer grasp.

slower segments as it is in the control.

TE group. We also found an increased number of affected

If the result is because of the drug itself, we don’t know
that yet. If it’s because of the unusual loading on the neck,
28
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Fig. 28

we also still don’t know. Of course, we would like to have
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p<0.001

p<0.001

p<0.001

p<0.001

p=0.028

Conclusion

100%
90%
80%

• Our findings support an earlier development of DD in the TE group
due to:

70%
60%
Grade V

50%

Grade IV
Grade III

40%

Grade II
Grade I

30%
20%

increased DD in the cervical spine
increased number of affected segments

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

10%
0%

TE

CTR
C2-C3

TE

CTR

TE

C3-C4

CTR
C4-C5

TE

CTR
C5-C6

TE

• If the presented results are due to the drug itself or only the unusual
mechanical load on the cervical spine needs to be further studied.

CTR

C6-C7

According to Pfirrmann

31
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Fig. 29
THE SAHLGRENSKA ACADEMY

THE SAHLGRENSKA ACADEMY

Results
Degenerative changes


Thank
you

• 90% of the TE and 70% of CTR had DD on > 1 level: (P <0.001)
• 10 patients in TE had DD on > 4 segments but none of controls had DD on >
3 segments: (P < 0.001)
• In both groups majority of DD were located at C5-C6, C6-C7.

YOU

• Only TE group had DD of the upper segments, C3-C4, C4- C5.

2020-06-04

Fig. 30
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more studies on that, but I don’t know if that’s possible in

reminds me to say something I wanted to say, but forgot.

Sweden. As I told you in the beginning, it’s quite difficult.

I definitively think that they have more problems with pain

The group has been very enclosed, and we actually don’t

because they already had it, and that is why they were

have, as I hear, any new claimers. It could also depend on,

more keen to come and be part of the orthopedic part. They

in Sweden, everybody has a personal number. I mean you

wanted, they didn’t want to be part of the psychological

cannot do anything if you don’t have a personal number. So,

part. They were not interested in that. But I actually called

it’s very, very difficult to be somewhere in society and not

Ex-Center. I called Marie Wikström at Ex-Center before I

be seen before. You cannot just come and say, “Okay, I have

came here because I just wanted to ask her what she wanted

this and that problem, and it must be somewhat due to tha-

me to bring to that meeting and what she wanted me to say.

lidomide.” We will see if there is any possibility to do a new

She didn’t mention the pain or the lack of money. She didn’t

health-related quality of life survey, and then send it to these

even mention, but she did say that we have had some prob-

persons and compare the results with those regularly seen at

lems with the main, I mean, the vessel malformations. So we

45 years of age. (Fig. 31)

are interested to see if there are anymore.

I just wanted to show you this, so thank you very much,

Actually, I will talk to her about the Japanese study. We had

especially Dr. Hinoshita and the rest of the group who were

also a patient with total hip replacement with iliac malfor-

in Sweden on August 3 years ago. I remember that it might

mation. He actually, after the surgery, he was simply dying

have been cold, so I wanted to show you the very nice

because they didn’t know that he had that malformation. So,

weather we have in April this year. Welcome back. Thank

the only concern for her was that it would be nice to know

you. (Fig. 32)

to perform a body scan before we go through with any surgery. But it was completely normal. I mean, they knew that

Q&A
Nobuhiko Haga: Thank you. We are open for discussion.
Okay.
Klaus M. Peters: Thanks a lot for the excellent data. I think
that the high amount of disc degeneration in the cervical
spine is due to the fact that they do more with the cervical
spine. For example, some of them carry a water bucket with

the hip might have been replaced. They might have a problem with the knees, and many others.
Since there is quite good economic management in Sweden, especially for the TE group, they are not much concerned about if
they need to retire early. Actually, they don’t need to work after
some years because they have their retirement, yeah.
Elizabeth Newbronner: Thank you.

their mouth, their teeth. They carry weights with it, and

Shadi-Afarin Ghassemi: Thank you.

therefore, I think it’s a higher load for the cervical spine;

Nobuhiko Haga: Okay, do you have any other questions? I

therefore, I think degeneration is higher.
Shadi-Afarin Ghassemi: Of course, it could be that, but at
the same time, we also noticed a lot of block segments, which
makes it even more difficult to use the neck as a tool. But of
course, we also believe it’s more possible to believe that, yeah.
Nobuhiko Haga: Okay, please.
Elizabeth Newbronner: Thank you very much, Shadi. It was
very interesting to hear your presentation. I was just interested because one of the things we have observed in the UK is
that people have experienced a big change in their function,
their pain levels, and their ability to work probably in the last
10 years. And knowing that your group, because of when you
could collect your data, was sort of 45 at that time, do you
have any sense of how things have changed in Sweden since
then around things like pain, function, and capacity to work?
Shadi-Afarin Ghassemi: Thank you very much. It actually

want to ask one question.
Shadi-Afarin Ghassemi: Sure.
Nobuhiko Haga: Do you know of any thalidomider who
underwent surgery in their cervical spine in your country?
Shadi-Afarin Ghassemi: No.
Nobuhiko Haga: No, okay.
Shadi-Afarin Ghassemi: No, actually, they are very, very
cautious. I mean the surgery should be very much needed. It’s
nothing that they just they have pain. It must be very much
needed. And unfortunately, since the majority were not attending any of these studies, it’s very difficult to know what problems they have, which is what I asked the Ex-Center about.
Nobuhiko Haga: Okay. No other questions? Thank you for
your presentation.
Shadi-Afarin Ghassemi: Thank you very much. Thank you.
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Outpatient Centre for Thalidomiders in Germany:
Treatment Strategies and First Results
Klaus M. Peters

Dr. Becker Rhein-Sieg-Klinik, Nümbrecht,Germany

Nobuhiko Haga (Moderator)
So, the next speaker is Dr. Klaus Peters. He was born in Dusseldorf, Germany, and graduated from
the University of Cologne and Basel. Since 1995, he has been a senior consultant in the Orthopedics
and Osteologic Department at the Dr. Becker Rhein-Sieg-Klinik, Nümbrecht. Since 2011, he has been
in the orthopedic and trauma surgery unit at Bergisch Gladbach. Since 2017, he has been the head of
the medical center for thalidomide-damaged people in North Rhine-Westphalia. Okay, please start
your lecture.

Thanks a lot for the introduction. I am pleased to introduce our results and data from our outpatient center for thalidomiders in Germany. (Fig. 1)
What’s the background to establish such a center? The
problem is increasing consequential damage in thalidomiders, and we have no real sufficient regular medical care to
offer to thalidomiders in Germany. That’s a problem. Therefore, the goal of the center is to improve the medical care
situation for thalidomiders in Germany.
And what is the center? The structure of the center is
as a medical institute for adults with multiple handicaps.
The center is also part of a cooperation network with medical specialists and the Interessenverband Contergangeschädigter in North Rhine-Westphalia, an organization for
thalidomiders like you have in Japan. We have very close
cooperation with them. (Fig. 2)
As a medical expert center, the focus is on thalidomide-damaged people. They come from all over Germany,

not only from North Rhine-Westphalia. It’s important that
thalidomide damage is accepted and recognized. Then, the
cost of the statutory health insurance funds is guaranteed to
be covered. Other people have a status of self-payer, especially those people for whom thalidomide damage has not
been accepted up to now.
We have a so-called thalidomide competence team in the
clinic consisting of physicians, physiotherapists, ergotherapists, and massage therapists. The competence team for
thalidomiders currently has 16 members, all of whom can
provide treatment. We have two coordinators for the center;
these are very important persons who do the daily organizing. (Fig. 3)
The so-called MZEB is a special German organization
construct. It’s a medical center for adults with multiple
handicaps. It can also be established for other diseases in
Germany. It’s an outpatient center that is important for thalidomiders because they don’t want to stay in clinics. It is
2nd International Symposium on TE, 14.-15.07.2019, Tokyo

2nd International Symposium
on Thalidomide Embryophathy
14.-15.07.2019, Tokyo

Background:
■ Increasing consequential damages for thalidomiders
■ No sufficient regular medical care offer for thalidomiders
The Centres goal:
■ Improvement of the medical care situation for thalidomiders

Outpatient Centre for Thalidomiders in Germany:
Treatment Strategies and First Results

What is the Centre?
■ Medical institute for adults with multiple handicaps
■ Part of a cooperation network with special medical specialists and
the Interessenverband Contergangeschädigter NRW e.V.

Prof. Dr. med. Klaus M. Peters
Orthopaedics and Osteology
Dr. Becker Rhein-Sieg-Klinik, Nümbrecht, Germany
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Fig. 2
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licensed and contracted by health insurance companies in

covered by German statutory health insurance. Deaf thalid-

Germany. It’s an expert center and contact point for thalido-

omiders are accompanied by a sign language interpreter the

miders. We offer medical and non-medical services. (Fig. 4)

whole time.

What’s the range of the services? Medical diagnostics,

An overnight stay in a pension hotel is at the expense of

counseling, expertise, therapeutic assessments, training, and

the patients. They organize visits on their own, but it is pos-

trial treatments. It also involves cooperating specialized doc-

sible to arrange transportation from us. (Fig. 6)

tors, mainly in Cologne, psychotherapeutic counseling, and

How do they prepare for a visit? It starts when the tha-

explanations of treatment, often together with the Universi-

lidomider contacts the center and the coordinators. The

ty of Cologne. It also provides advice on aid, rehabilitation,

coordinators send a questionnaire to the thalidomider who

retirement, care, assistance, individual living accommoda-

wants to come. The questionnaire is filled out and sent back

tions, applications, and much more.

to the center. With that questionnaire, we hold a treatment

As a concept for elaboration, further treatment accom-

conference and make a treatment proposal for the thalido-

panying the prescription of necessary therapeutic re-treat-

mider. This treatment proposal is then sent back to the tha-

ments, remedies, and aid is provided, as is the initiation of

lidomider, and during that time, we contact the cooperating

close-to-home care. As a final service, follow-up visits are

specialist doctors or consultants of the Interessenverband of

made at intervals of several months, mainly 3 to 6 months,

the thalidomiders. If necessary, we use a sign language inter-

to check and adapt to the causes for therapy. (Fig. 5)

preter. There is a lot of work to do before the patient comes.

What are the key points of thalidomider visits to the cen-

Then, we make a definite treatment plan. That treatment

ter? These are mainly 3-day visits to the outpatient center. If

plan is sent in advance to the thalidomider. If it’s okay, they

desired, the thalidomider can visit cooperating specialized

get the date for the visit. We normally have a duration of 3

doctors, resulting in a duration of 4 days. All treatments are

to 4 weeks until they can come. If it’s urgent, they can come

2nd International Symposium on TE, 14.-15.07.2019, Tokyo
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Range of Services

Medical and Expert Centre for Thalidomiders

§ On a self-payer basis: persons not yet recognised as affected,

■ Advice on aids, rehabilitation and retirement, care, assistance,

costs by statutory health insurance funds

affected persons from abroad and other dysmelia patients.

(University of Cologne)

individual living accomodations, applications and much more

■ Concept elaboration for further treatment
■ Treatment-accompanying prescription of necessary therapeutical

Multiprofessional Thalidomide Team in the clinic:

■ Physicians
Competence Team
■ Physiotherapists
Thalidomide - out of
■ Ergotherapists
currently 16 persons, can be
■ Massage Therapists
planned for treatments
■ Coordination Team: Irmela Aurich and Andrea Engel

treatments, remedies and aid

■ Initiation of „close-to-home“ care
■ Follow-up visits at intervals of several months to check and adapt
the course of therapy

3

Fig. 3

5

Fig. 5
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What is a MZEB?

Key points of a visit

■ „Medical Centre
■
■

for adults with multiple handicaps“
Outpatient organisational form
Licensed and contract with health insurance companies

■ 3 - 4 day visit in the outpatient centre
■ If desired: Visit to cooperating specialised doctors (then duration

Tasks and general conditions:
■ Expert Centre and contact point
■ Offer: medical and non-medical services
■ Addition to the regular medical care offer
■ No double services with family doctor
■ Pilot function and relaying
■ Aftercare
■ Coarsely meshed but regular monitoring of the course of therapy

4 days)

■ Treatments are covered by the German statutory health
insurances (Doctors referral is required)

■ Sign language interpreter if required
■ Overnight stay in pension/hotel at patients own expense
■ Own arrival (possibly with transport-prescription (= Taxi ticket)

4

Fig. 4

External Specialists

■ Recognition of thalidomide damage = requirement for coverage of

■ Medical diagnostics, counseling and expertise
■ Therapeutic assessment, training and trial treatments
■ Involvement of cooperating specialised doctors (in Cologne)
■ Psychotherapeutic counseling and explanation of treatment

Focus:
Especially for thalidomide-damaged people (from all over Germany)

6

Fig. 6
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earlier. We offer further support, including a doctor’s refer-

What are the therapeutic treatments? Physiotherapy with

ral, medical referral, transportation, prescriptions, accommo-

mobilization, a sling table, special exercises or physiological

dations, arrivals, taxi reservations, required aids for a visit,

movements, physical therapy with craniosacral therapy, foot

and incapacity certificates. You see, there is a lots of work

reflexology, connective tissue massage, ultrasound, ergother-

that has to be done for thalidomiders. We have recognized

apy with mobilization of hands, arms, and shoulders, and

that every applicant requires about 13 to 15 hours to prepare

individual aid counseling. At the end of the stay, the physi-

for a visit. That is a lot. (Fig. 7)

cian speaks to the patient and suggests further therapies and

Where does the visit take place? The center is located at
the Dr. Becker Rhein-Sieg-Klinik, Nümbrecht, which is about
50 km east of Cologne. (Fig. 8)

prescriptions.
If they come again after 3 or 6 months, they come for 1 or
2 days and get another exercise pool. (Fig. 10)

Here is an example of a treatment plan for a patient in

What are our initial results? We started the center in Sep-

our center for 4 days. The third day is the so-called specialist

tember 2017, and have results up to June 2019. By that time,

day. In this case, it was a psychotherapeutic consultation at

we had treated 59 thalidomiders: 35 females and 24 males.

the University of Cologne. (Fig. 9)

At that time, the number of visits was one to four, and the

The visit in the center starts with a physical checkup. It

frequency of visits was 3 to 6 months. (Fig. 11)

includes examinations such as diagnostic findings, maybe

What is involved in the visits? Cooperating doctors were

X-rays, and bone density measurements, because many tha-

appointed in 48 cases. Psychotherapeutic consultations were

lidomiders seem to have osteoporosis already. Blood pres-

provided in 10 of these 48 cases. Consultation with the Inter-

sure measurements are done for every patient. Acupuncture

essenverband was provided in 29 cases, and a sign language

is provided for pain therapy if desired.

interpreter in 11. (Fig. 12)
2nd International Symposium on TE, 14.-15.07.2019, Tokyo
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Treatment Plan

Preparing the Visit

Contact & Registration

Filled out
Questionaire

10:00
10:30
11:30
13:00
13:30
14:30
15:30
16:15

Treatment conference
Treatment proposal

Treatment
proposal OK?

Scheduling

Cooperating
Consultants IV
specialised doctors

Sign language
interpreter

Further support
with:

Planning office
Treatment plan
OK?

Start

Treatment

Therapist

Room/Location

Appointments for Monday, March 5, 2018

Questionnaire

Treatment plan
preparation

è Visit in approxm. 3-4 Weeks

•
•
•
•
•
•
•
•

doctor’s referral / medical referral
Transportation prescription
Accommodation
Arrival
Taxi reservation
Required aids for visit
Certificates of incapacity (AU)
...

Fig. 7

Welcoming
Physical check-up
Lunchbreak
Physiotherapy
Physical therapy
Ergotherapy
Acupuncture
Follow-Up

Ms. Aurich/Ms. Engel
Prof. Peters/ Dr. Eckert

U 22
E 41/ 412

Ms. H. Rothausen
Ms B. Krawietz
Ms. K. Rauchhaupt
Prof. Peters/ Dr. Eckert
Ms. Aurich/Ms. Engel

U 47
Waiting Area U 91
U 66
E 41 / 412
U 22

Appointsments for Tuesday, March 6, 20181
10:30
12:00
13:00
14:00
15:00

Consultation
Lunchbreak
Physical therapy
Ergotherapy
Physiotherapy

Göbber + Soppa

U22 (Clinic)

Mr. R. Breuer
Ms. K. Rauchhaupt
Ms. H. Rothausen

Waiting Area U 91
U 66
U 47

Appointments for Wednesday, March 7, 2018
10:30

Psychotherapeutic
consultation

Dr. Ramesh

University of Cologne

Appointments for Thursday, March 8, 2018
09:30
10:30
11:30
12:00
13:00
13.30-14

Physical therapy
Physiotherapy
Ergotherapy
Lunchbreak
Acupuncture
Final evaluation

14:00
14:30

Final discussion
Goodbyes

Mr. R. Breuer
Ms. H. Rothausen
Ms. K. Rauchhaupt

Wartebereich U 91
U 47
U 66

Prof. Peters/Dr. Eckert
All therapists (without
patient)
Prof. Peters/Dr. Eckert
Frau Aurich/Frau Engel

E 41 / 412
E 41 / 412
U 22

Fig. 9
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Where does it take place?
Wednesday

2nd International Symposium on TE, 14.-15.07.2019, Tokyo

Physical check-up:

Anamnesis, examination, including diagnostic findings, maybe X-Ray, bone
density measurement, bloodpressure, acupuncture

Therapeutic Treatments:
Physiotherapy:

Rhein-Sieg-Clinic
Nuembrecht

Cooperating physicians
+
Expert counseling IV
(if necessary)

Mobilisation, sling table, learning special
exercises or physiological movements
Craniosacral therapy, foot reflexology,
Physical Therapy:
connective tissue massage, ultrasound
(maybe combined with electrostimulation therapy
(Tens), heat, medication)
Mobilisation of hands, arms, shoulders,
Ergotherapy:
individual aid counseling (on a small scale)
Evaluation + recommendations
Evaluation:
(all therapists + coordinators)
Personal consultation: Physician speaks to patient, suggests further
therapy, prescriptions
1-2 days of treatment, exercise pool
Subsequent visit:
10

Fig. 8
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Why do patients want to visit our center? The main rea-

asked, “Would you visit us again?”, and 98% also answered

son is pain, chronic pain. About one-third of the users have

yes. “Would you recommend the center?”: 100%. I think it’s

chronic unspecific back pain. Another portion (16 cases) has

very good feedback for us because it’s very important to

cervical spine problems, pain in the thoracic and lumbar

have high affinity with thalidomiders. (Fig. 16)

spine. They can have several regions of pain at the same
time. Shoulder and neck pain were seen in 44 cases. Prob-

Finally, that’s our address and that’s our clinic. Thanks a
lot for your interest. (Fig. 17, 18)

lems and pain in the arms, hands, and fingers were seen in
30 cases, with the hips in 16, and with the knees in 17. In addition, problems with the legs and feet were seen in 15 cases,
and with the ears, eyes, and jaws in 11. (Fig. 13)
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First Results: Pain

(September 2017 – June 2019)

Why patients want to visit our centre

Here are more data from another schedule. (Fig. 14)
What about treatments? What did we do within this time?
Acupuncture was provided in 88 treatments. Physiotherapy
and massages were given to nearly every thalidomider, and
ergotherapy to a large percentage. Diagnostic X-rays were
given in 25 cases. There must be special risks for this, otherwise we don’t do it. (Fig. 15)
We did evaluated patient feedback because this is very
important for us. We asked, “Are you content with your visit?” In total, 98% answered content or very content. We also

Main areas of pain:
■
■
■
■
■
■
■
■
■
■

Back pain (unspecific)
Cervical spine:
Thoracic spine:
Lumbar spine:
Shoulder/Neck:
Arms/Hands/Fingers
Hips:
Knees:
Legs/Feet:
Ears/Eyes/Jaw:

32
16
8
14
44
30
16
17
15
11
13

Fig. 13
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First Results: Visits

(September 2017 – June 2019)

■Patients:
■
■

Female:
Male:

■Visits:
■Frequency:

59
35
24

1-4
3-6 months

11

14

Fig. 14

Fig. 11
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First Results: Network

First Results: Treatments

(September 2017 – June 2019)

(September 2017 – June 2019)

Treatments, additional diagnosis & prescriptions:

Involved in the visits:
■ Appointm. cooperation doctor‘s:
■ Psychotherap. consultations:
■ Consultations Interessenverband:
■ Sign language interpreter:

48
10 (out of 48)
29
11

■
■
■
■

88
176
121
182

■ X-rays:
■ DXA-examination:

25
8

■ Prescriptions :
(for longterm-treatments at home)

119

12

Fig. 12

Acupuncture treatments:
Physiotherapy:
Ergotherapy:
Massage:

15

Fig. 15
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Q&A
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Nobuhiko Haga: Thank you very much. Does anyone have

First Results: Evaluation

(September 2017 – June 2019)

any questions or comments? Okay, Dr. Peters, would you
please explain the difference between physiotherapy and er-

Evaluation of patient‘s feedback-sheets:

■ Are you content with your visit?
■ Would you visit us again?
■ Would you recommend the centre?

gotherapy, because ergotherapy is not a standard concept in

98 % Very
content or
content
98 % Yes
100 %

Japan.
Klaus M. Peters: In Germany, ergotherapists deal more
with the upper extremities. It’s divided. Physiotherapy is for
the whole body, whereas ergotherapy is especially for the
upper extremities, like the shoulders, elbows, and hands.
16

Fig. 16

Nobuhiko Haga: So, is there a special category for ergotherapists in your country?
Klaus M. Peters: Yes, there is.

2nd International Symposium on TE, 14.-15.07.2019, Tokyo

Nobuhiko Haga: Okay, thank you.
Junko Fujitani: Can your project provide pain relief for
patients? Many patients have chronic pain, so what is the
percentage of pain relief?
Klaus M. Peters: We measure it with an analog scale, and
we have several possibilities to treat pain. One very common treatment is acupuncture because they are willing to
do that. A lot of the thalidomiders don’t want drugs for pain
therapy. That’s often a problem. They are undertreated with
17

drugs because they don’t want them. Therefore, we use acupuncture. We also use physiotherapy and massage for pain

Fig. 17

relief.

Thanks a lot for your interest!

Junko Fujitani: In your project, patients stay in the clinic for

www.dbkg.de

several days, so do you expect to provide relatively focused,

www.dr-becker-karriere.de

high-volume treatment during that time? After that, what
treatments can patients receive?
Klaus M. Peters: Yes, they can. We give long-term prescriptions for people, mainly 3 to 4 units every week. And I think
that will be a good thing for in between visits. After 3 to 6
months, they come back, and we check and control the results.
18

Fig. 18

Junko Fujitani: Oh, so you recommend three or four sessions in a week?
Klaus M. Peters: Yes.
Junko Fujitani: Thank you very much.
Nobuhiko Haga: Okay.
Elizabeth Newbronner: Thank you very much, Dr. Peters.
I found that really interesting. Can you also give people advice about adaptations to their homes and equipment that
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they could use to reduce the strain on their bodies? Is that
something that’s available through the clinic?
Klaus M. Peters: Yes, we have expert employees from the
Interessenverband who are looking to improve the circumstances at home, yes.
Female Participant (Unknown Speaker): Thank you very
much. Very interesting. I just want to know if the cost of this
investigation is covered by the government, or by the thalidomide foundation in Germany?
Klaus M. Peters: It’s paid by only insurance, not the Conterganstiftung.
Female Participant (Unknown Speaker): It’s from the government?
Klaus M. Peters: It’s all from the government.
Female Participant (Unknown Speaker): Okay.
Nobuhiko Haga: Dr. Peters, do you have any experience
that after a 3- or 4-day visit, you recommend some surgical
intervention to the patients?
Klaus M. Peters: Yes, in some of the patients, surgical interventions are necessary. For example, hip or shoulder joint
replacement. We also have another center in Bergisch Gladbach, Evangelisches Krankenhaus, where we can perform
such operations. If they want to, they can also use other clinics.
Nobuhiko Haga: Okay. There are no other questions. Thank
you, Dr. Peters. I will close the morning session at this time.
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Growing Older with Thalidomide Embryopathy:
Research and Support in the UK
Dee Morrison

The Thalidomide Trust, St Neots, UK

Elizabeth Newbronner

The University of York, York, UK

Christina Ding-Greiner (Moderator)
The doors are closing. I think everybody is back. I hope you had a good lunch and interesting conversations. Again, an interesting subject is waiting for us, “Growing Older with Thalidomide Embryopathy: Research and Support in the UK”.
Dee Morrison is a general practitioner. For the last 7 years, she has worked for 3 days a week at The
Thalidomide Trust. Her issues are varied. They include advising new claimers and research. But her
main focus is assisting thalidomide survivors in health issues.
Liz Newbronner is a research fellow, PhD, and doctoral student at The University of York. She has
cooperated with the Thalidomide Trust for 10 years. Her research involves the investigation of
age-related issues and their impacts on prenatal and secondary damage. Now, we are very curious
to see what you will tell us.

Dee Morrison:

the UK Government.

Thank you, Dr. Ding-Greiner, and thank you, Dr. Hi-

•We also try and help with the thalidomide survivors’

noshita. It’s very kind of you to invite us here. It’s a fantastic

health and well-being. We are constantly improving our

learning opportunity for us, and I am sure it will greatly

knowledge and resources, and we currently have a much

influence our work when we return home. For those of you

improved website that we continue to try to improve upon.

who don’t know the Trust, just a very quick recap. (Fig. 1)

We wanted to focus on the second area today. We under-

The Thalidomide Trust was established in 1973. It was set

take research with the University of York, so Liz Newbron-

up to provide support and assistance for those with TE. We

ner is going to present the research that we use to build the

have now 464 beneficiaries. (I think Professor Skinner said

knowledge to develop our resources, and I will present the

that we have 468, so I am not quite sure what has happened

resources. Then, I will present three case studies to show

to the missing four). We basically have two aims at the Trust:

how we use the resources, followed by a short video. The

•To provide financial assistance. There are two grants we

three areas we wish to focus on are mental health, lifestyle,

distribute annually. The first one is the main one from Di-

and musculoskeletal issues. Now, I hand it over to Liz to

ageo, from the original distributors of thalidomide in the

present the research. (Fig. 2)

UK, and the second one is a small one, more recent, from

Growing Older with TE:
Research and Support in the
UK
Dr Dee Morrison, Medical Adviser, the Thalidomide Trust
Liz Newbronner, Research Fellow, University of York

TheThalidomide Trust was established in 1973
The Trust provides support and advice for 464 thalidomide survivors in the
form of:
• Financial assistance
• Health and wellbeing support
A small section of this support is undertaking Medical research together
with the University of York. We have chosen to focus on 3 areas of this
research and show how it translates into helping thalidomide survivors;
o Mental health
o Lifestyle
o Musculoskeletal

Fig. 1
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survivors, but basically, it was a survey of common mental

Elizabeth Newbronner:
Thank you very much, Dee, and thank you to Dr. Hi-

health problems. It went to all the thalidomide survivors in

noshita for inviting me to this important gathering. As Dee

the UK via the Trust. We had 182 responses, which is about

has said, what I’d like to do today is just give you a brief

40%, so it’s a slightly disappointing response rate because in

overview of some of the recent research in the UK around

the previous health and well-being survey, we’d achieved a

growing older with thalidomide embryopathy (TE). The

75% response rate. But I think it perhaps reflects the sensitiv-

research evidence comes from the studies that we’ve done

ity of the issue and concerns that people had about reporting

jointly between the University of York and The Thalidomide

on their mental health.

Trust, and from my PhD research, which I am in the last

And so, in that survey, we kept it quite short and simple,

few months of now. I’ve also included some data from The

but in the survey, we explored symptoms of low mood and

Thalidomide Trust routine processes from their needs as-

depression using the PHQ-9, a standard questionnaire. We

sessments. So that’s not really research evidence, but I think

also looked at anxiety, again using a standard measure, the

it adds to what we, you know, the picture that I’d like to

General Anxiety Disorder 7 questionnaire. We also looked at

present today.

overall health status using the EQ-5D-5. Alongside that, we

So, just turning first to mental health. In the UK, mental
health problems, common mental health problems, are the

collected some brief information about gender, employment
status, and living circumstances. (Fig. 4)

second-most common health issue experienced by thalid-

I just want to sort of very, very briefly present some of the

omide survivors. In 2015, we did a health and well-being

highlighted results and conclusions. Just looking at depres-

survey of all UK thalidomide survivors, and almost half

sion and anxiety, first, for depression, we found that over

reported that they had recently or currently experienced de-

half of the survey respondents reported some symptoms of

pression and/or anxiety. And in the health needs assessment

depression, ranging from very mild to severe depression.

that The Thalidomide Trust conducts, it has also emerged as

But around 30% were experiencing moderate to severe

a common area of concern alongside broader issues such as

symptoms.

loneliness and social isolation. (Fig. 3)

For anxiety, slightly under half of the respondents report-

So last year, The Thalidomide Trust asked the Universi-

ed some symptoms. But again, a quarter were experiencing

ty of York to conduct a mood survey. We called it a mood

moderate to severe symptoms. I think those are very signifi-

survey to make it seem a little bit friendlier to thalidomide

cant levels, really. (Fig. 5)
So, what conclusions have we been drawing from the

Mental Health
• In 2015 Health & Wellbeing survey half of UK Thalidomide survivors reported
recent or current experience of depression and/or anxiety
• Concerns about common mental health problems (and loneliness/social
isolation) also emerged from Thalidomide Trust needs assessments
• In 2019 Thalidomide Trust commissioned the University of York to carry out a
Mood Survey
• 182 (40%) UK Thalidomide survivors responded providing data about:
Depression (PHQ-9); Anxiety (GAD-7); Overall Health Status (EQ5D-5); and
gender, employment, living circumstance

mood survey? I think the first thing to say is that the prevalence of self-reported depression is much higher at all levels
for thalidomide survivors than it is for the UK population
of a similar age. And I think those findings echo the work in
Germany and Brazil. So I think a picture is developing internationally.
However, the levels of depression and anxiety experienced by thalidomide survivors were not dissimilar to other
people with early acquired disability, so, for example, peo-

Fig. 3

Mood Survey - conlcusions

Mood Survey - results
Levels of Depression

Fig. 4

Levels of Anxiety

• Prevalence of self-reported depression:
‒ Much higher amongst Thalidomide survivors than UK population (all levels of
depression)
‒ Similar to other people with early acquired disabilities but higher for moderately
severe/severe
• Being unable to work was associated with higher depression (PHQ-9) and anxiety
(GAD-7) scores:
- Social isolation/loss of role
- Thalidomide survivors unable to work also have significant secondary health
problems that affect their mood
• c15% of UK Thalidomide survivors have very poor mental health/mental health
related quality of life

Fig. 5
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ple with cerebral palsy or spina bifida, but the thalidomide
survivors generally had higher levels of symptoms. So,
although the overall picture was the same, thalidomide survivors were experiencing higher levels.
One of the things that we were interested in is that in the
UK, almost two-thirds of the thalidomide survivors are no
longer in paid work, and a very high proportion of them
have given up work because they feel unable to work, not
because they are choosing to, but because they simply feel
unable to because of their physical problems or pain and so
on. (Fig. 6)
Thus, we wanted to look at whether there was an association between being unable to work and having higher levels
of depression and anxiety. We did indeed find that, and it
was statistically significant. So, I suppose one thing that
we’ve speculated on is why that might be the case. We think
it might be partly due to do the fact that giving up work
means that people perhaps lose their role, and that there is
an increased level of social isolation, but also that thalidomide survivors who are unable to work are perhaps experiencing more significant secondary health problems, which
is then also affecting their mood. So, it’s sort of not a simple
picture, really.
The other thing I wanted to just mention was that over
the last few years, in the various smaller and larger studies
that we’ve done, we seem to find that consistently, around
15% of thalidomide survivors have very poor mental
health, whether we’ve looked at the measures that I’ve just
described or mental health-related quality of life. I think,
interestingly, in comparison with the quality of life study in
Sweden, what we found was that people with lower levels
of damage were more likely to have poor mental health-related quality of life, so it was the opposite of physical health,
you see what I mean.
We think that might be because many thalidomide survivors have led very active lives, and now in later life, are
experiencing new levels of disability, which is causing the

problem. So, that’s an interesting issue, I think. I’ve also sort
of been thinking in my doctoral research about why thalidomide survivors’ mental health might be so vulnerable.
I’d be interested in your thoughts, but my feeling is that
there is a mixture of things going on. I think on one level, it’s
the accumulative effects of living with disability, particularly
a rare disability, for many years, and the thalidomide survivors in the UK that I talked to described the effort of coping
with daily life, year after year, and constantly having to sort
of plan ahead and so on. But also, that sense of being different, and perhaps sometimes, sadly, unwanted attention,
ranging from just people staring to actually having people
being mugged or having discrimination at work and so on.
So, I think that’s a difficult issue. But more generally, I think
there’s an issue around the emotional impact of pain and
loss of function. Particularly, that leads to difficulties with
daily living, of activities of daily living, which are brought
about by the secondary health problems.
However, I think what we found in the UK, and this is
not surprising, I guess, is that there is a big influence in
terms of people’s individual circumstances, their family attitudes, and their life events, perhaps earlier in their lives, but
also in sort of a wider social context; so, how much support
and care they have, and whether they have a good social
network and good financial resources. These things are all
very important in determining how people respond to the
pressures that they are coping with. And certainly in the
UK, we found that the improved financial position of thalidomide survivors in the last 10 years has made a huge difference because people have much more choices and options in
how they live their lives.
Dr. Morrison is going to talk a little bit more about how
the Trust supports thalidomide survivors with common
mental health problems, but one of the things that we are
testing at the moment at the University of York is a short
six-session behavioral activation program to help thalidomide survivors with low mood and depression. I have some

Musculoskeletal Problems

Vulnerable Mental Health
• Cumulative effect of living with disability (particularly rare disability) for
many years
‒ Coping with daily life/constant planning ahead
‒ Sense of ‘being different’/unwanted attention
• Emotional impact of pain and further loss of function/difficulties with
Activities of Daily Living associated with secondary health problems
• Influence of individual circumstances (e.g. family attitudes or life
events) and wider social context (e.g. care/support, social networks,
financial resources) is important

Fig. 6
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• 2015 Health & Wellbeing survey:
‒ 93% reported MSK problems compared to c20% of UK pop’ (age 45-64) &
half reported 5< MSK problems
‒ Almost half reported generalised pain and two thirds had neurological
symptoms
Type of surgery

2015 H&W Survey
(n=351)

HNAs 2016-19
(n=343)

Hip replacement/surgery

6% (n=21)

7.2% (n=25)

Knee replacement/surgery

4% (n=14)

3% (n=10)

Shoulder replacement/surgery

3% (n=12)

2.3% (n=8)

• 2018 survey using Neck Disability Index Questionnaire (120 responses)
found that 57 (48%) had moderate, severe or complete neck impairment

Fig. 7
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copies of the booklet that we are using if anyone would like
a copy toward the end of the session. (Fig. 7)
Now, turning to musculoskeletal problems, it seems to
me that listening to all the speakers today and from looking
at the literature that musculoskeletal problems are probably
the most commonly reported health issue for thalidomide
survivors. As I described when I came to the symposium 4
years ago, that certainly was the case in the UK. Around 93%
of the thalidomide survivors who responded to our health
and well-being survey said that they had some, one or more
musculoskeletal problems. That compares with about 20%
of the UK population of a broadly similar age, so a much,
much higher proportion. (Fig. 8)
Interestingly, we found that many thalidomide survivors,
over half, had five or more musculoskeletal problems, so
they were dealing with a lot of different issues. More generally, people were reporting generalized pain and neurological symptoms. I have not gone into detail here because
there’s not really the time, but I just wanted to flag that.
I know from the panel questions that Dr. Hinoshita kindly sent us that there’s some interest in joint replacement
surgery. While our data aren’t very solid, if you know what
I mean, I thought it might be interesting to briefly present
some of those figures. You see from the table that I’ve included the data that we have from the health and well-being
survey, and from the holistic needs assessment, which the
Trust staff carry out with individual beneficiaries. We estimate that around 6% to 7% of thalidomide survivors in the
UK have had hip surgery or a hip replacement as an adult;
this is not what happened to them as children, but as adults.
That compares with I think around 1% of the general population of a similar age, although Professor Skinner might say
more about that.
Similarly, for knee replacement surgery, it’s around 3% to
4%, and again, this compares with about 1% of the general
population. For shoulder replacement surgery, we think it’s
around 2% to 3%, but we don’t have very good comparative

data in the UK for that, so I am not quite sure how that compares with the general population, but we think it’s higher.
And just briefly, just to say, in terms of the other information
that we have in the UK, last year, the Thalidomide Trust did
a survey using the Neck Disability Index Questionnaire, and
they had a good response, 120 responses. Of those 120 responses, 57 or nearly half had moderate, severe, or complete
neck impairment.
I know Dr. Morrison is going to say a little bit more about
how the Trust is helping thalidomide survivors with that
specific problem, but more generally, with musculoskeletal
problems.
I just wanted to sort of conclude talking about musculoskeletal problems by saying that it feels to me as though
there is a real consensus internationally that consequential
or secondary musculoskeletal damage is primarily caused
by overuse and postural adaptations in very broad terms.
But I think what I feel has emerged from my research is that
often, injuries from falls and accidents, which are in some
way linked to people’s original damage, so for instance, mobility problems, balance problems, and sight problems, are a
growing concern for a lot of thalidomide survivors.
Interestingly, I think a few thalidomide survivors in the
UK have said to me that sometimes, surgical treatments
are a mixed option for them, so that might reduce the pain
they are experiencing, but they might then find some loss
of movement or loss of flexibility, particularly in relation to
shoulder treatments.
I think the other thing I just want briefly to say is that, it
seems to me that musculoskeletal problems and the sort of
issues that they cause, in terms of activities of daily living,
pain, and a decreased ability to work, are completely intertwined with mental health issues, so it’s really not possible
to look at these things in isolation. (Fig. 9)
Turning briefly to lifestyle diseases, I would say that in
the UK, our research information about lifestyle diseases
is not very good and is a bit inconclusive, so I am cautious

MSK problems – causes & impact
• Consequential or secondary damage is primarily caused by ‘overuse’ and
postural adaptations but also:
‒ Injuries from falls/accidents linked to mobility, balance or sight problems
‒ Consequences of surgical treatments e.g. trading off reducing pain v
loss of movement/flexibility
• Resulting pain/movement restrictions are compounding existing
impairments
• MSK problems are associated with loss of function; increasing difficulties
with activities of daily living; declining ability to work; poorer mental health

Fig. 8

Lifestyle Diseases
• Mixed picture of ‘lifestyle’ diseases prevalence amongst UK Thalidomide
survivors compared to general population
• Data from Holistic Needs Assessments suggests:
Condition

Thalidomide Survivors
(n=177)

UK Population aged
55-64

Any Cardiovascular Disease

13.5%

19% men/12% women

IHD

5%

5%

TIA/Stroke

8.5%

3%

High Blood Pressure

42%

14%

• 11% have diabetes (2% Type 1 and 9% Type 2) compared to 19% in general
population of similar age
• Almost half take no regular exercise, two thirds felt they were overweight and
nearly a quarter smoke

Fig. 9
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about presenting some of the data here. But knowing that it
is an area of interest, Dee and I just wanted to sort of show
you some things. Most of the data actually come from the
needs assessment that the Trust has done. So we can see by
looking at the table here that for cardiovascular disease and
ischemic heart disease, broadly speaking, the figures are
very similar to the general population of a similar age. But
for stroke and high blood pressure, the figures are much
higher. The high blood pressure figure I think needs to be
treated with some caution, because it’s entirely self-reported, but it seems not dissimilar to all the data that have been
reported, not so much in Japan, but in other European countries.
The data we have about diabetes, again, we are not too
confident about it. But just to give you a broad picture, in
the UK, it actually seems to be lower than that in the general population, so that’s an interesting issue that perhaps
needs to be explored further. But around the issues of risk
factors for lifestyle diseases, certainly, almost half of the thalidomide survivors in the UK say that they take no regular
exercise, two-thirds feel that they are overweight, and nearly
one-quarter smoke. So again, as Dr. Morrison was saying
this morning, I think that’s higher than the national picture.
I think those things reinforce Dr. Shiga’s work and the
points that Dr. Schulte-Hillen was raising this morning
about the need to be able to measure blood pressure and
BMI accurately if people are going to be helped to live
healthier lifestyles. (Fig. 10)
Before I close and hand things over to Dr. Morrison, I just
wanted to say a little bit about multi-morbidity because I
feel that it’s something that perhaps isn’t very explicitly discussed in the literature around aging with TE, but reading
all of the work that has been produced here and listening to
the presentations today and yesterday, it seems to me that
it’s a growing concern for thalidomide survivors as they
grow older. I mean, it is a concern for populations at large,
but certainly in the UK, the issue of multimorbidity is much

more prevalent among thalidomide survivors than among
the general population of a similar age. Almost half of the
thalidomide survivors are reporting four or more separate
health problems, which compares with about 10% of the UK
population. So it’s significantly higher.
I think the other point is that for thalidomide survivors,
often, the morbidity burden is high. I think this presents difficulties for them in terms of the complexity of their needs
and how the healthcare practitioners that are working with
them provide support. But more generally, I think it presents
issues for the thalidomiders themselves in terms of self-managing their health conditions, and that can be both practical
and clinical, so people face a lot of practical difficulties, and
also clinical issues.
To close, I’d like to just sort of draw some broader conclusions and perhaps try and set our research in the UK, in
the context of the wider literature about aging with early acquired disabilities because I think there’s much that we can
learn from that broader field of research, and much that we
can contribute, as Dr. Haga was saying earlier. (Fig. 11)
I think there’s now clear evidence that the cumulative
effects of living with a disability for many years contribute
to a premature decline in health and social disadvantages,
which of course, are interconnected. I think what we see is
that the layering of secondary damage onto lifelong impairments creates new disabilities, but also a new sense of being
disabled for some people, so the people who have previously led very active lives are now feeling disabled in a way
that they perhaps didn’t previously. Moreover, all of that is
contributing to people’s mental health problems.
Thus, I think for thalidomide survivors, like other people
with early acquired disabilities, such as people with cerebral
palsy, the sort of philosophy of “conserve it and preserve
it” may be preferable to the old philosophy of “use it or lose
it”. I think in fact that thalidomide survivors themselves are
making that choice; they are looking at ways to preserve
their function while at the same time trying to keep as much

Multi-morbidity
• Multi-morbidity is a growing concern and is higher amongst
Thalidomide survivors than general population
• In Health & Wellbeing survey 46% had 4 or more separate health
problems, compared to around 10% of UK population aged 55-59
• For some Thalidomide survivors the morbidity burden is significant
and their needs complex
• Treating and self-managing multi-morbidity is often more difficult for
people with physical impairment

Fig. 10
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Conclusions
• Clear evidence that the cumulative effects of living with disability for many years
contributes to premature decline in health and social disadvantage
• Layering secondary damage on to lifelong impairments creates ‘new disabilities’
and mental health problems
• For Thalidomide survivors ‘conserve it and preserve it’ may be preferable to ‘use
it or lose it’
• Many Thalidomide survivors are now self-managing through lifestyle changes,
non-prescription medication and complementary therapies but advice/support is
essential
• Need for surgical and other treatments is likely to increase but clinician must
understand the nature/implications of TE
• Further research into appropriate treatments is essential

Fig. 11
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independence as possible. So I am sure in all countries, they

to try and help further. We can call on volunteers, and we

are making greater use of aids and adaptations, making

have two ways of doing this. So, the volunteer is actually a

lifestyle changes, and using complementary therapies as we

thalidomide survivor or a thalidomider, as some of you call

were hearing about earlier.

them, and they can either visit them informally or call them.

But I think out of all of that, what sort of comes home to

Or we have a more formal project called Talk Together. This

me is the importance of having really good access to advice

is where the volunteers have actually received training in

and support, I think that’s absolutely essential. But along-

a project and have support. They usually call at a set time

side those self-management options and choices about pre-

during the week.

serving function, it feels as though the need for surgical and

We have a low mood improvement research project that

other interventions or treatments is likely to increase in the

Liz is involved in, which she mentioned briefly, for which, I

coming years, and I think the work that’s going on in Japan

held the booklet up earlier (Fig. 13)

to educate doctors and other healthcare practitioners about

I’ll share a little bit more about the case study later. We re-

TE is really wonderful because I think that’s something that

cently involved a psychotherapist. This is quite an important

is so needed. If thalidomide survivors are going to be given

resource for us. He is very experienced; he has provided care

good care and good treatment, they need doctors and other

for doctors, for the army, for people who return from war

healthcare practitioners who really understand their condi-

very burnt, and for the fire service. He can use a wide range

tion and how it’s affected them.

of therapies. He Skypes, which allows us to access all benefi-

So with that, I’d like to pass things over to Dee, who’s go-

ciaries who are situated all over the UK. He can treat anxiety

ing to talk more about how The Thalidomide Trust supports

and depression, as well as addiction problems; we do have a

beneficiaries.

higher incidence of alcohol use. The other area that we had
no therapy for was social phobia, the psychological issues

Dee Morrison:
Thank you, Liz. So you’ve heard now some of the research we’ve been doing, and I am just going to try to explain how we use the research to help build our knowledge
and put resources in place to try and help the individual.
(Fig. 12)
I’ll start with mental health support. I’ll just briefly run
through the resources we can pull in to help the individual.
We can offer telephone support call from the Trust staff. This
can be on a weekly basis or a bit more regularly. We can also
offer an assessment from a medical advisor (I say medical
advisor because I have a fellow GP, Dr. Susan Brennan,
who joined the Trust last year, so now there are two of us).
We look at the local services that are already being offered,
what’s happening with their GP, and what’s happening with
counselors, medication, etc., locally.
Then we can decide whether to pull in a bit more support

from a very visible physical deformity. He is trained in existing psychological therapies, but he also offers a new therapy called metacognitive therapy. This targets overthinking
and allows them to control their attention to thoughts and
behavior. So, basically, when people start to get anxious or
depressed, they ruminate, they look at what’s happened in
the past, and their thoughts go over and over, or they worry
about the future, and they can’t shut the thoughts off, and
then they can’t sleep. He teaches them to control this and
control their behavior so they don’t turn to alcohol, which
allows them to focus their thoughts elsewhere.
We also have Trust events where we remind them to look
after their mental health and well-being. (Fig. 14)
If I quickly go on to the next topic of lifestyle, there’s a lot
of information in the public domain about lifestyle. What
we try and do is tailor the information and make it more

Mental Health Support
• Telephone support from Trust staff
• Medical Adviser
• Informal Volunteer peer to peer
support or a more formal project called
Talk Together
• Low Mood Improvement for
Thalidomide survivors research project
• Psychotherapy Skype sessions including
Metacognitive therapy- MCT
• Trust events and website information

Fig. 12

Fig. 13

109

2nd International Symposium on Thalidomide Embryopathy in Tokyo

specific to those with TE, explaining the why and how. We
can do this with either websites or talks and seminars. For
example, I recently wrote “How healthy is your heart?”, a
blog pulling in research from Germany and Japan, as well as
from Dr. Beyer’s recent paper saying that we thought there
was a slightly increased risk of cardiovascular disease. But I
was able to reassure them that currently, there’s no specific
evidence to say it’s due to thalidomide per se, but that we
were taking steps to learn more about it. I explained what
they themselves could do about it.
So that was the “why and how” regarding lifestyle. Then
again, for the “how,” we try and offer test sessions, either
for the individual or for the group. Sweden did a very good
project some time ago where they pulled in nutritionists
and personal trainers over the course of a year. We learned
from this and devised our own project, called Fit for the Future, where we did it over a weekend, so we had personal
trainers, physios, nutritionists, and a group of beneficiaries.
It was very successful. We followed up with the group over
Facebook and we repeated this a couple of years later, for
different beneficiaries, again over a weekend. One very important way that we try and help with lifestyle is to inspire
them with stories from other beneficiaries. We got Simone
on our website, logging her food. She lost 4-1/2 stone (1st
= kg * 0.15747) in 2-1/2 years and we have also got Kath
trying to improve her balance and prevent falls through exercise.
We designated 2020 as the year of health and well-being.
So we’re going to do events across the whole of the year.
Underpinning this is the “One Small Change” campaign,
where we are going to ask them to make one small change
in say, about 6 weeks, and we’re hoping then that they will
follow up with other changes. That change could be eating a
piece of fruit or going for a walk for 10 minutes three times a
week. (Fig. 15)
Lastly, the third area is musculoskeletal problems, a
really important area. Again, tailored information is very

Information
Website and
seminars

Lifestyle

Fig. 14
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build up our knowledge so we can tell them a little bit about
what’s causing their hip, shoulder, and neck pain, why
they are getting more of it, and also about balance and falls,
which I think is going to be a big issue as they age, and what
they can do about it.
Backing this up are our beneficiary stories, and again,
peer-to-peer support; so, stories about the hip, the shoulder,
the neck, how they had their surgery, what implications
there were, how it was organized, what the rehab was like,
what they needed to order in terms of extra carers, and also
working with physiotherapists or massage therapists.
We’ve also developed a professional network. This has
been quite informal over the last few years, but with the
new website, we have a special page, and we are building
up there specialists and therapists who are known to the
Trust or who‘ve actually helped thalidomide survivors.
Individual support with the helpline is obviously an area
that I care very much about. We liaise with the GP regarding
medication, advice about massage, physio, and exercise programs, put them in touch with local therapists, and follow
them through. But again, a major part of this work is the
help with specialists, where we have a small budget in the
Trust. We can facilitate a private referral to a specialist who
is familiar with thalidomide issues and who is a complex
surgery specialist, such as Professor Skinner. This allows us
to speed up greatly the referral, and enables a really good
conversation for the individual with a specialist familiar
with their issues to explain what the issue is and what can
be done to help them.
Lastly, the Trust staff go to a lot of events and can also
help with ergonomics, personal assistance, wheelchairs,
gadgets, etc.
So, those are the resources we have put in place. I’ll just
quite quickly take you through several case studies to show
how we pull in the resources in individual cases.
These cases are not for publication, and have been omit-

Musculoskeletal Problems

Inspiration

Beneficiary stories of
success

“By logging my food diligently,
I lost 4 and a half stone in 2.5
years!”

2020 – year of Health and Wellbeing
“One Small Change”

Taster sessions as a
group and/or as
individuals

important. The work with our specialists has allowed us to

“Using a daily exercise
and stretching routine
helped reduce my pain
and helped to prevent
falls”

• Tailored information on pain in the hip, shoulder, neck, balance and falls etc.
• Beneficiaries stories – hip, shoulder, neck, steroids, working with a physiotherapist
and/or massage
• Professional network- Medical specialists and therapists who are known to the
Trust or who have helped thalidomide survivors
Individual support – helpline - Medical Adviser Assessment
• Liaise with GP, medication ,Massage, physiotherapy, exercise programmes
• Facilitate a referral to a specialist with complex surgery skills
Trust staff advice - ergonomics, personal assistants, wheelchairs, gadgets etc.

Fig. 15
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ted from the written summary of the seminar. However, one

I’ve never done exercises before, I never really knew about

case study showed the use of psychological help with the

it until Fraser told me, and then it all kind of made sense.

LIFT study, another case study showed how another individual was helped with depression, pain, and alcohol, and
the last case study showed how one individual with neck
and referred pain was helped by successful cervical spine
surgery.
The video I am going to show you now is on David. This

Fraser (physiotherapist): The ultimate aim of physiothera-

py is to give David his independence back and to really get
David to take ownership of his own health. So we are going
to look at David going along to a local Pilates class after
probably about 4 or 5 months of treatment.

followed inspiration from attending Dr. Beyer’s seminar on

David: Fingers crossed.

physio and exercise in Germany. It also followed a weekend

David (months later): In general, my back is 100% better,

seminar, called “Fit for the Future,” that I mentioned earlier,
and an expert from Loughborough University talking about
exercise and how to create an established pattern. He said
it needs to be fun, it needs to be sociable, and it needs to be
easy to do. So we took this learning and ensured that the
physiotherapy was followed up by exercise and the development of an established exercise routine. And this is what
happened.
[Video begins]

even walking is all better. I am more confident when I am
out and about. I am walking a lot more, and I am not putting
as much strain on my back, so obviously, the pain is not going to be as severe. I can reach things, and I can bend over
a bit to get things from the cupboards, which is a lot easier.
Fraser (physiotherapist): One of the big things that David

was wanting to be able to do is to be a bit more active regularly, so The Thalidomide Trust has put him in touch with
a local Pilates instructor, and Pilates itself is quite a nice
exercise program because it keeps you strengthened and

The conversation between David and Fraser is shown below.

stretched in the right way.

David: For a long time and in my late 40s and early 50s, I

David: Yeah, the first two (Pilates) classes went really well,

arthritis. I struggled a lot with my balance and going up and

would not have been able to do it without physiotherapy.

started having trouble in my back, and I just thought it was

down stairs, and I didn’t feel very secure when getting on
and off buses. I spoke to Dee from The Thalidomide Trust,
who suggested I contact Fraser, who is a physiotherapist.
Fraser (physiotherapist): From David‘s initial assessment,

one of the biggest things that we found was that David has
got a slightly shorter leg than the other one, and because of
that shortening over a long period of time, it’s put an awful
lot of stress on David’s back. So, what we’ve done is initially
refer David to an orthotist, who has taken a mold of David’s
foot and provided a custom-made insole. And what that
has done is just support the shorter leg, making it a little bit
longer and evening out his posture, which will actually help
David walk better.
David: The reason I got in touch with The Thalidomide Trust

and she’s quite surprised how good my balance is. But I
I would have never ever dreamed of going to physiotherapy. I was too embarrassed, but I find that once you get
started and get more involved with physio or Pilates, your
confidence grows. I just took things for granted because
of the shortness of my leg. This was the way I walked, and
that was it, and there was nothing could be done. I honestly
should have done it years ago (referring to physiotherapy).
[Video ends]

Summary
I hope you can now see how we have taken the research, not just from
the UK, but from the work you have been doing, the specific projects
in the UK and projects abroad, the work with specialists such as Prof
Skinner and symposiums like this, to build the knowledge within the
Trust and to put in place resources to help thalidomide survivors as
shown in the individual case studies.
(Individual case studies not published)

is because I went to a weekend Trust event called “Fit for

the Future,” and it was just about keeping your body in
good shape, dietary help, what can help pain, etc. But the
thing I was the most interested in and have never done before was Pilates. They encouraged me because I had never
seen Pilates before, and now myself and my wife are looking into joining a Pilates class. But we intend to get a little
bit more fitter before taking this further.

Dee Morrison: I hope you can now see how we have taken
the knowledge learnt from the research, not just from the
UK, but from the work you have all been doing, the specific
projects in the UK and abroad, and the work with specialists such as Professor Skinner and symposiums like this, to
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build knowledge within the Trust and put in place resources
to help thalidomide survivors, as shown in these individual
case studies. Thank you.
Q&A
Christina Ding-Greiner: Thank you very much for this very
beautiful presentation. Are there any comments or questions?
Fumihiko Hinoshita: I have a question for Liz. You showed
us the incidence of cardiovascular diseases and IHD, ischemic heart diseases, and then TIA and stroke, between the
general population and thalidomide beneficiaries. Interestingly, the incidence of cardiovascular problems or diseases
was almost at the same level in thalidomiders and the general population. But as for TIA and stroke, there is a large gap
between the thalidomiders and the general cohort. What do
you think is the cause? I mean, from hypertension or other
problems, for example, some anatomical problems of the cerebral vessels or so. What do you think?
Elizabeth Newbronner: Dee can probably answer this better.
Fumihiko Hinoshita: Yeah, Okay.
Dee Morrison: We don’t know. I think I asked my question
poorly yesterday, but what I was trying to say was that we
know there are lots of abnormal vessels, but we don’t know
whether the disease processes as they grow older might be
more detrimental in certain areas than in others. But there
isn’t any evidence at the moment to say that for those who
are affected by thalidomide in the room, so we really just
don’t know. We can really just monitor what’s happening
and keep a close eye on everything.
Fumihiko Hinoshita: Okay. I would like to know the further
results of your survey, and then consider the cause, please.
Basically, in your country, you have more cardiovascular
events than we do, so I was very much interested in the gap.
Interestingly, more thalidomiders are suffering from TIA or
stroke in your country. That’s it.
Elizabeth Newbronner: Just to say as well that I think we
hope that The Thalidomide Trust is intending to repeat the
health and well-being survey in 2020. I think we’ve learned
from the past survey, so we’re hoping that we’ll be able to
get much more accurate data about both the lifestyles and
diseases in older age and risk factors, so hopefully, if we ever
meet again, we’d be able to present some more accurate data.
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Christina Ding-Greiner: Are there any more questions or
comments? Nobody? Then, thank you.

Ageing with Thalidomide Damage:
Evaluation 2019–Special Needs
Christina Ding-Greiner

Institute of Gerontology, University of Heidelberg, Heidelberg, Germany

Klaus M. Peters (Moderator)
Today, I am happy to introduce my German colleague, Dr. Christina Ding-Greiner. She studied
medicine at the University of Heidelberg and Vienna, specializing in internal medicine. Afterwards,
she got another specialization in gerontology. Nowadays, she is still a member of the Institute of
Gerontology at Heidelberg. I think she’s been dealing with thalidomide-affected people for several
years. Her topic today is “Aging with Thalidomide Damage: Evaluation 2019”. The focus is on special needs.

Thank you very much for your introduction. Thank you,
Dr. Hinoshita, for inviting me. (Fig. 1)
As a result of our studies, which I presented 4 years ago,
in 2015, we had two amendments to the Law of the Contergan Foundation for Disabled People, in 2013 and 2017. In
2013, rents for thalidomide embryopathy (TE)-affected people were raised sevenfold, and in addition, they got a sum
of 30 million euros per year for special needs. This amount
was budgeted in 2017, and they get now, in addition to rent,
a yearly budget of between 5000 to 15,000 euros, depending
on the degree of their damage. (Fig. 2)

The Institute of Gerontology was assigned to evaluate the
outcome of the Fourth Amendment of the Law of the Contergan Foundation for Disabled People in 2017. We have not
yet finished our survey; therefore, the data we present are
only preliminary.
Our tools were: 1) an online questionnaire and video
produced for deaf affected people with a sign language interpreter translating the online questionnaire; 2) face-to-face
interviews with a mean duration of about 2 hours, which
were analyzed with qualitative methods; and 3) interviews by
phone calls lasting about 30 to 60 minutes, which were evaluated qualitatively and quantitatively with SPSS. (Fig. 3)
Overall, 40% of our sample were still employed; 54% had
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a full-time job and 46% part-time. Also, 40% of the TE-affected people in our sample who left employment since 1978

Ageing with Thalidomide damage
Evaluation 2019
Special needs

retired during the last 6 years. They benefitted from improved financial conditions and are now able to care better
for themselves. (Fig. 4)
But why did they leave? It was not an easy decision for

Dr. med., Dipl. Gerontol. Christina Ding-Greiner
Institute of Gerontology, University of Heidelberg

all. Almost 90% told us about a reduction in physical capac1

Fig. 1

ity. A second reason referred to was pain and reduced resil-

Evaluation 2019. Preliminary Sample (n= 383)

Withdrawal from working life from 1978 to 2019
1st / 2nd amendment

Topics of the Evaluation 2019:
health, quality of life
special needs
satisfaction with 4th amendment of the Law on the
Contergan Foundation of Disabled People of 2017
Preliminary sample online questionnaire: n = 383
thereof deaf participants: n = 28
participants with hearing impairment: n = 69
participants with visual impairment: n = 43
Face-to-face interviews: n = 50
Interviews by phone: n = 150

Heidelberg, 2019 (n= 192)
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ience; only 7% mentioned that they had no job offers.
The reduction in physical capacity is a problem in all
TE-affected people. They describe it as a slow and constant
process lasting more or less for 10 to 20 years. This process
has accelerated during the last 3 to 5 years. There are acute
episodes where affected people lose capacities in a short period of time. They often manage to restitute the prior condition to some extent, not entirely, but mostly. The trend leads
step-wise downwards and implies a loss of strength, a loss
of skills, and the stabilization of a lower level of physical capacity.
TE-affected people never know when it will happen or
to what extent they may lose capacities or will be able to
restore them. Especially those who are single are concerned
and fear an acute event because they don’t know whether
they may be able to cope with it.
This is one reason why they rate the current situation
concerning health as moderate to poor. Only one person told
me in the interview she had a good healthy condition. (Fig. 5)
The prevalence of pain in our preliminary sample was
high, with 82.5% declaring that they suffer from pain. We
divided the sample into four groups depending on the damage points they had: up to 25, 25 to 50, 50 to 75, and 75 to 100
points.
As you can see, there were very small differences between
the different groups concerning the prevalence of pain. Even
those affected persons who have only a small amount of
damage points, as they have few prenatal damages, show a

higher benefits. The group with lower damage points and
lower benefits are endangered, as their benefits don’t meet
their current needs.
Since 2010, an increasing number of participants in our
surveys have told us about remarkable pain episodes, which
can occur without any apparent reason in any part of the
body at any time. There is a sudden, short, and very violent
pain, like a bee sting. If they happen to carry something in
their hands, they may drop it, or they may even fall if the
pain occurs in the feet or legs. The origin of these symptoms
is not known.
No doctor could tell them until now what the cause of the
symptoms might be. It would be interesting for me to hear
from you about whether your patients tell you about similar
symptoms. (Fig. 6)
We asked the participants about the intensity of their perceived pain, considering a scale from 0 to 10, with 10 being
the highest level of pain. For all four groups, we calculated
the mean value for 2009, 2016, and 2019. The differences
between the mean values of the years 2009, 2016, and 2019
were statistically significant, and this process goes on. The
pain level was increasing over the years in spite of retirement or more physical therapy; some people have physiotherapy three times a week, they have massages, they go
swimming, they have more rest, and they adapt their environment to their needs.
We had the impression in our interviews that some affect-

high prevalence of pain, too.

Prevalence of pain in 2019 in TE affected people

Affected people with only slight damage lived a more
or less normal life with stress and burden as if they had no
damage. But obviously, there is a higher physical vulnerability in this group, too. Their physical health condition today
shows an accelerated aging process, as we can see in all tha-

TE affected people suffering from pain in % preliminary sample
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ed persons showed no further increase of discomfort, as they

day of needed assistance, independent of who was assisting,

had changed their way of life since they left employment.

showed a statistically significant increase from 2016 to 2019,

But all of them know that this will not last for a long time,

and this trend continued. It was linked to higher expenses,

that the aging process is in progression. (Fig. 7)

which affected people will not be able to afford privately in

The pain disability index measures how much chronic

the long run. In addition, more professional assistance in-

pain prevents people from performing different aspects of

cludes lesser privacy, and quite a different individual orien-

everyday life. For different items such as family and home

tation in everyday life; these problems are severe mainly for

responsibilities, recreation, social activities, occupation,

people living independently. (Fig. 9)

sexual behavior, self-care, and life support activities, we cal-

The participants were asked whether they had a regu-

culated the median index points for the sample. The higher

lar need for assistance or care at present, or whether they

the index, the greater the person’s disability due to pain. We

thought they would need assistance or care in 2022. The

see as well that the differences between 2016 and 2019 in all

actual needs were quite high, almost 50%. The estimated

items were statistically significant. There were severe and

growth rate was 1.3 for future needs in 3years. TE-affected

progressive restrictions due to pain in essential life activities.

people in Germany live at the moment in quite a good con-

TE-affected people try to palliate the situation with all

dition. They are able to provide for almost everything they

kinds of physical therapies and sports, with good results.

need, but as this trend proceeds, a distinct change in the

They get support from friends and family. But if the restric-

general situation can be expected. There will be difficulties

tions grow, the demand for assistance will grow, too. We

in funding and in finding adequate assistance to preserve

learned in our interviews that first, they cut down activities

personal autonomy. (Fig. 10)

that give support through participation in social life. Thus,

The focus of required demands is on mobility, new cars

they might become endangered in regard to mental health.

with adapted equipment, and adaptations to the living en-

(Fig. 8)

vironment, including the actual loss of strength and skills

Overall, 43% of the participants in our survey had a regu-

needed to remodel bathrooms and kitchens for more inde-

lar need for assistance; the higher the degree of disability, the

pendence. Electronic devices provide better relief in every-

higher the need. Also, 30% and 35% of the participants with

day life activities. It is now possible for TE-affected people

fewer than 25 or with 25 to 50 damage points showed a need

to cover their demands and care for the future. They adapt

for assistance, respectively. The collected data for hours per

their homes for wheelchairs, even though they do not yet
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need one. They install an elevator in spite of not actually

as promised by the manufacturer? Sometimes I think about

needing one. They try to anticipate future needs to be ready

the many dreams, talents, and capabilities that were denied

for old age with a high level of autonomy.

to the Contergan victims.

Concerning aids and devices, they have high demand for

One thing I’m sure of is that there need not have been

hearing and visual aids because they age as everybody else

so much sadness in my life. My physical disabilities posed

does. Physical therapy helps them palliate pain and physical

serious challenges and made many things impossible for

decline.

me. I’ve endured much physical pain, and my body disap-

These kinds of needs can be purchased, they can be paid

points me every day by not being able to keep up with my

for, but there are needs you can’t pay for. We have been

ambitions. However, the rejection and hatred I encountered

looking at thalidomiders from the outside, and I think it’s

were much worse than any physical issues. I’m still shocked

important to let them speak for themselves. We only per-

by how cruel people were to me. Perhaps children have a

ceive their demands and problems from the outside since

primal urge to eliminate the unfit. As an adult, I understand

we are not affected. We have no idea what it feels like to be

that the abuse had more to do with the abusers than it did

a TE-affected person and to live a whole life with congenital

with me, and I’m doing my best to let go of bitterness.

damages and impairments. Every thalidomider is unique,
as their damage is never the same; thus, everybody has their
own story. Last year, I had the opportunity to collect stories
from thalidomiders and their parents, siblings, and children.
I got about 80 stories.
I would like to read you the story of Antje Goebelsman, a
thalidomider born in Germany who later lived in America.
Antje wrote to me from America and wanted to have her
story told because she wanted order in her life. She was first
in quite a bad condition, and told me to publish her story
anonymously.
A couple of weeks ago, I called her and I asked her
whether I could read her story here in Tokyo. She told me,
“You may read my story and you can say my name, I am
much better now.” I have shortened this story. The title she
gave to her story is “Becoming Whole.”
This is the original version.

An Unpleasant Surprise

My mother never fully recovered from the trauma of

bearing a child with deformities and serious disabilities. My
mother loved me dearly, but wasn’t ready to parent a child
like me. She was still drugged from the anesthesia when the
doctors told her that I had no ears and would never hear
or talk. My mother insisted that she didn’t want the baby if
there was something wrong with it. My great-grandmother
pointed out that Hitler would have had the authorities take
me away. The midwife made it clear to everybody that I
should be treated like any other baby, that I should be loved
and talked to even if I couldn’t hear. In 1960, the cause of
my birth defects was unknown.
Surgeries

In my early twenties, I chose to undergo a series of five

surgeries to construct facsimiles of outer ears using rib
cartilage and skin grafts. The resulting ears were somewhat
rough and lacking in detail, but I wasn’t disappointed be-

Antje Goebelsman: Becoming Whole

cause I had known what to expect. My mother believed that

Currently, I’m living in America with my son and hus-

I could now keep my most serious birth defect secret from a

band, but Germany will always be my home. My friends and

future husband. However, these new ears would in no way

pets bring me much joy, and my son is the light of my life.

fool anybody who saw them clearly. However, this surgery

I love designing and creating beautiful things. It is import-

improved my life tremendously. My embarrassing stumps

ant to me to be a kind person, and to leave the world as a

were gone, and I no longer worried about strangers discov-

better place than it was when I entered it in 1960. I want

ering my secret.

everyone’s life to have equal value, and I believe that we all
deserve an equal chance at well-being and love.

My blood-red left eye could not be hidden. Apparently,
my ears were too awful to talk about, but everybody asked

Contergan determined much of my fate, but it is impos-

me what happened to my eye. I had my final day of being

sible for me to untangle the person that I might have be-

pretty when I was 8 years old. I had delicate features, shiny

come from the person I am. Now and then, I wonder which

brown hair usually concealed my ears, and I was still skin-

aspects of my personality are innate, and which are just

ny. My brown eyes were clear, albeit crossed and malfunc-

adaptations to a life with deformities and disabilities. Would

tioning. I needed a “final” surgery for strabismus.

I have accomplished more if Contergan had been as safe
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the bandage was peeled off my left eye. Later, when I

would admit that this was an immoral system.

was alone in my room, I checked the mirror to see if there

My being a kind, well-behaved good girl did not make

were any noticeable improvements. The sclera, which is

people like me. My never making demands of anyone

supposed to be white, was blood-red, and my eye was still

did not make people like me. My careful hiding of my ear

immobile, but staring quite far to my left. I went into a sort

stumps did not make people like me. My resentment of Syl-

of numb shock as I looked at myself. I wondered why the

via made our relationship tense, and we argued and fought.

nurses hadn’t removed the mirror to shield me from having

This was very difficult for my mother, and I was often pun-

to acknowledge my bloody eye. I was defined first and

ished.

foremost by my red left eye, and few people looked beyond
that.
Southern California

My father moved his family to the United States, to South-

ern California, to advance his career.
We were transplanted into a newly-built, pseudo-glamorous suburb in Southern California, where we had to adjust
to new social rules. Here, it was important to be good-looking, fair-haired, tanned, and financially privileged. This
move happened immediately after my life-disrupting eye
surgery, and right before adolescence, when children are
at their cruelest.
In the United States, nobody except for doctors knew
about Contergan. My mother worked hard to help me hide
my ears and my hearing aid. At that time, I had a bulky,
body-worn hearing aid, which was concealed under my
blouse. A wire snaked through my clothing to a bone-conductor. My mother sewed a blue hairband to cover the

As if my life wasn’t difficult enough already, I made it
worse by pulling my hair out. I first pulled my eyelashes
out after a difficult hospital stay in Germany, but I do not
remember this. When I was 6 years old, I had the first episode of pulling out hair from my scalp. The day we arrived
in Southern California, I created a large bald patch. Over
the next year, my stress and anxiety levels became unmanageable, and I had to wear an ugly kerchief to hide the bald
patches, hearing aid, and disgusting ear stumps. Despite
my best juvenile efforts, I could not resist the urge to pull my
hair out.
I’m dismayed by how much time we wasted with my family’s pointless beauty drama. Of course, even I will admit
that beauty can bestow many advantages, but I still maintain that the people who value it too much are shallow and
not worth chasing after.
Boy Trouble

When my body became curvaceous, some boys be-

metal headband that kept the bone-conductor pressed to

came interested in me. It took a few years for me to realize

my skull. I walked with my shoulders hunched up to help

that these boys would not give me the love and kindness

hide my ears and the strange-looking hardware. I dreaded

I longed for. One young man told me that he could never

stormy days, when the wind would lift my hair up to expose

love me because of my deformities. It seemed that I had

my ear stumps. More than anything, I wanted to change

become alluring enough to have sexual relations with, but

myself so I could be exactly like everyone else.

wasn’t beautiful enough to be loved and cherished. By the

Beauty, Shame, and Envy

My sister was a winner in the genetic lottery for beau-

ty. Sylvia was born blond, with large, greenish eyes, high
cheekbones, pleasing facial proportions, and a lovely smile.
I resembled my father, but Contergan had interfered with
my face. In addition to causing my face to be oddly asymmetrical, Contergan paralyzed much of it, leaving me with
a grim, serious expression, which many people find off-putting.
My mother often accused me of being jealous of her and
my sister’s beauty, but she was wrong. I was jealous of the
many unfair advantages that beauty provided for her—the
main advantage being our mother’s love. It seemed that everyone believed Sylvia deserved the best the world had to
offer, and that I deserved nothing. I was furious that nobody

time I turned 20, I decided to avoid the boy–men and focus
on my education. In my early 30s, when it seemed that I
was the only unmarried woman I knew, I began to worry
about running out of time, whereupon I made some more
mistakes.
Feminism was good for me. After all, I couldn’t achieve
the vitally important task of being attractive to men. Not only
was I disfigured, but I couldn’t even camouflage myself with
cosmetics. I was restricted to an unflattering hairstyle because my ears had to be concealed. My eyes were too dry
for contact lenses, so I had to wear actual eyeglasses. My
father laughed at the feminists, but the idea that my worth
as a female human was not dependent upon my allure to
men was liberating. This concept became a crucial factor in
the construction of my self-esteem.
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Design and Art Being Appreciated

It was in college that being good at art and design

turned my life around. People in the art world were relatively
tolerant of personal differences and idiosyncrasies. Being

help and empower other people, to make the world a gentler place.
It would please me if my narrative could help convince
people of the need for kindness and tolerance.

part of this world helped cure me of my intense desire to be
just like everyone else. My peers admired me for my work
and didn’t publicly pass judgment on my looks. Also, the
appearance of my left eye had been improved by surgery
just in time for college. I was surprised to be invited to parties, and to make some very close friends at college. Somehow, my awful childhood was over.
Twisting the Hand of Fate

After my son was born, it took a long time for me to over-

come the nagging feeling that I had grabbed onto something that was not intended for me. My life was suddenly
much better than what I deserved, and I worried that fate
would take my baby away from me. I was so happy to have
a child, that I promised myself to never again be jealous of
my sister.
It wasn’t so easy for me to navigate relationships and
marriage. My husband and I have the usual challenges,
and my deafness frustrates him every day. But he has given me something other men wouldn’t, which is that he was
never bothered by my facial palsy, red eye, reconstructed
ears, scars, and moth-eaten hair. When people ask me if
my husband doesn’t mind my deformities, I know that they
have absolutely no idea of how hard I work, and how few
demands I make of anyone.
However, my social network consists of nice people who
don’t need me to change myself. I am so grateful to have
close friends whom I adore and love spending time with.
Mercifully, the Future is Concealed from Us

I don’t want to elaborate on my physical issues because

there are Contergan victims who have much more pain than
I do. Bodies are fragile, and even minor issues can cause
serious problems. We have had to use our bodies in ways
they were not designed for. Death can sneak up on anybody, but it’s disconcerting to worry about one’s malformed
internal organs failing prematurely. In addition to the typical
health concerns of an older adult, I have constant musculoskeletal and nerve pain. My eyes seem to have everything
wrong with them, and on some days, I just can’t see clearly.
Hopefully I’ll be able to recalibrate my desires as I age,
so that I can find contentment even when my body prevents
me from doing the things I want to do. I am grateful that I
can still create artwork, and hope to have the chance to
complete many projects. I would also love to do more to
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I thank you for your attention.
Klaus M. Peters: Yes, thank you, Christina, for the presentation of your data, and especially for the impressive story
of a thalidomider. Any questions or remarks?
I think you’ve collected a lot of these stories. They are very
interesting.
Christina Ding-Greiner: That’s the inside story of a thalidomider. We can’t know what is going on inside of them, but
we may catch an idea about the meaning of life with such
a terrible disability. I learned a lot from the conversations I
had with the authors and their stories; therefore, I wanted to
share this with you. Thank you.
Klaus M. Peters: Yes, and I think we as doctors can learn a
lot from thalidomiders because of the management of their
lives and their problems. I think it is also very helpful for
other patients.

Total Hip Replacement in Thalidomide Embryopathy?
What Are We Worried About?
John Skinner

Royal National Orthopaedic Hospital, Stanmore, UK

Dee Morrison (Moderator)
I’d like to introduce Professor John Skinner. He is a complex hip and knee orthopedic surgeon at
The Royal National Orthopedic Hospital, the leading Hospital in the United Kingdom for orthopedics. He takes complex referrals from across the UK and occasionally internationally. He is a clinical
leader for joint reconstruction and the Director of Research and Development. He told me he saw
his first thalidomide survivor in 1999.
He’s tremendously well thought of by thalidomide survivors, very helpful and supportive to The
Thalidomide Trust, and some of the nurses have commented to our thalidomide survivors that they
think he’s the best.So, John.

Dee, thank you very much indeed, and thank you, Dr.
Hinoshita, for the extremely kind invitation. I can’t tell you
what an honor it is to be here in this organized group to discuss such an important group of patients. I’ve called my talk
“Total Hip Replacement in Thalidomide Embryopathy (TE):
What Are We Worried About?” (Fig. 1)
Well, hip replacement, total hip replacement, is not yet 80
years old. This was the first total hip replacement performed
in London by Sir Philip Wiles in a few patients. Until that

sometimes seems expensive on day 1, but the cost of a hip
replacement over the lifetime of its use is £7, or just under
¥1000 per week. That’s incredibly good value healthcare
when you consider what the drugs would cost to relieve the
pain. (Fig. 4)
In the UK, we have the national joint register, which now
has 2.5 million records. It’s the largest registry in the world.
Just over 100,000 patients a year have hip replacements. In
the UK, two-thirds, or 60%, are in women, 90% for osteoar-

time, the treatment was either to take the ball off the head

The Wiles Total Hip Arthroplasty

and take the hip joint out, or to fuse the femur to the pelvis.
(Fig. 2)

1938
Middlesex Hospital
Metal on Metal
Screw fixation

It matured through Charnley and various other people in
the 60s to be described as the operation of the twentieth century. (Fig. 3)
And that was in no less a publication than the Lancet.
So we know that with hip replacement, we’ve got happy
patients, we can reproduce it, few complications, and people’s function improves dramatically. It’s cost effective, it

Total Hip Replacement in
Thalidomide embryopathy?
What are we worried about?

Fig. 2

The Operation of the Century

John A Skinner FRCS (Orth)
Professor of Orthopaedic Surgery
Royal National Orthopaedic Hospital, Stanmore, UK

Fig. 1

Fig. 3
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thritis, and the BMI would be higher than that in the Japanese population, at 28. It’s even higher for knee replacement
patients, where it’s over 30. (Fig. 5)

to tailor what we do to patients’ needs. (Fig. 7)
Arthritis, hip dysplasia, whatever it is, however you get
there, the end game is arthritis, and it’s painful and it’s easy

So, our challenge is to establish the role of hip replace-

to dismiss; patients have a little bit of arthritis, and no one

ment in TE. Is it worthwhile? Is it still effective in thalido-

cares. If you say I’ve got cancer, everyone understands that

miders? Is it cost effective? Do we have any alternatives, or

and they care. You say you’ve got heart disease, you’ve had

is this the best thing that we have, and can we adapt it to the

a stroke, people know what that means.

wide spectrum of abilities and anatomies that we all see?
(Fig. 6)

What we find is that patients feel a burden to their family,
their friends, their GPs, their doctors; they feel that they are

Hip replacement to an orthopedic surgeon is the best
form of pain relief for arthritis of the hip. That’s the prima

bothering them unnecessarily because it’s just a bit of arthritis. (Fig. 8)

facie reason to do a hip replacement. It does improve quality

So we need to be aware of that. It’s common. The UK has

of life. It keeps people mobile. And I think keeping people

a population of 60 million people, 10 million of whom have

moving is really important as they age, and that’s for the

arthritis of some form, so we lose 30 million working days

whole population, not just thalidomiders.

a year. And almost one-third, certainly one-quarter to one-

And people do different things. The lady on the right is a
farmer, and the lady on the left enjoys running, so we have

third, of all GP appointments have to do with musculoskeletal problems. (Fig. 9)

We already know

Why do we perform hip replacement?

• Happy patients

• To relieve pain

• Few complications

• To improve quality of life

• Improved function

• To allow a ‘full life’ into old age

• Cost effective

• To maintain function

• ‘Operation of the century’

Fig. 7

Fig. 4

Arthritis UK
Who is receiving joint replacement?
Hips

5

Fig. 5

• Arthritis is Invisible – not understood often dismissed
• Threatens independence + ability to earn
• 70% feel a burden to family, friends, doctors & carers

4 June 2020

Fig. 8

Arthritis UK

Our challenge

• 10 million people in the UK have arthritis
• 30 million lost working days from arthritis
• 20 - 30% of all GP appointments

• To establish its role in Thalidomide Embryopathy
1.
2.
3.
4.
5.

That it is a worthwhile
That it is clinically effective
That it is cost effective
That it is better than the alternatives
That it is effective in a wide spectrum of abilities and anatomies

Fig. 6
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“Make ignoring the impact of Arthritis Unacceptable”
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What we’ve tried to do in the UK is to make ignoring the

But there’s always a balance. We know that the quality of

impact of arthritis unacceptable. I just wonder if we should

life improves, and it’s maintained using any number of vali-

look at the same in the thalidomide population because they

dated systems. (Fig. 12)

are exactly the same. Is it acceptable to say that if you’ve got

Most patients who are working will get back to work. Far

arthritis, you can’t do things, you stop doing things? That’s

fewer patients who’ve gone off work will get back to work.

the bit we need to look at.

That’s the same in anything, and is almost entirely under-

Patients waiting for hip replacement or patients in pain for

standable.

whatever reason are miserable. It takes longer to do things.

This graph shows leisure activities, the percentage of peo-

People adapt, humans adapt to whatever you put before

ple finding it very difficult to engage in leisure activities, in-

them. If they are in pain, they stop doing things. Runners stop

cluding sports, hobbies, social activities, and holidays. These

running, walkers stop walking, people stop going to shops,

are the fun things in life. After joint replacement, they get so

they avoid the stairs, they avoid driving in the end, and peo-

much better.

ple just adapt. And we know that in the UK population, 32%

We also know, Christina was the first person to mention

of women and 25% of men in pain waiting for joint replace-

it, that if you have a joint replacement, we hear from ISSA

ment have clinical depression. I think that’s another principle

that 27% of patients have more sex, and 44% have better sex.

that applies exactly to thalidomiders. (Fig. 10)

It’s difficult to have intercourse when you are in pain and

Does it matter? Well, it does. This is the Oxford Hip Score,
which is validated, and goes from naught to 48. No matter
where you are on the scale, if you have a hip replacement,
your pain and quality of life gets dramatically better. But if

disabled; therefore, it’s an important part of the human existence to everybody. (Fig. 13)
Patients remain satisfied, 96% are still satisfied 13 years
later. (Fig. 14)

we leave patients to get so disabled that they stop walking,

This study involved half a million patients in the UK,

they go off their feet, yes, they get better, but there’s a ceiling

which, for such a big operation, is a very low incidence of

effect, so we need to be cognizant of the fact that we don’t

readmission to hospital within the first 60 days and reopera-

want people to lose all muscle tone, become chair-shaped,

tion. The people who have problems tend to be the extreme

become immobile, and lose cardiorespiratory fitness before

elderly, those with very low or very high BMI there’s a bi-

we replace their joints. Because if we do it earlier, we can

modal distribution of BMI affecting outcomes and those liv-

make them better. (Fig. 11)

ing in poverty. We need to make sure that income does not

Waiting for hip replacement

Quality of life after hip replacement

• Escalating pain and deterioration in function impacted on patients’
experiences of time during their wait for hip replacement.
• Participants made essential alterations to how they filled their days
and they experienced disruption to the passage of time in their lives.
• Tasks took more time to accomplish and as participants had reduced
activities available to them, they reported a sense of time slowing
down.
• Participants’ lives were increasingly punctuated by activities relating
to managing their condition (e.g. regular use of pain medication)

• Clinically meaningful gains in SF-6 at 5 years
• Elmallah RK et al J Bone Joint Surg 2017;99:494-8

Gooberman-Hill R, Horwood J, Johnson E.
Poster at 2014 World Congress on Osteoarthritis
Osteoarthritis & Cartilage 2014;22(Supp):S219

Fig. 10

Fig. 12

Delaying hip replacement surgery:
OHS thresholds
• OHS thresholds result in poorer
outcomes1
• OHS never recovers from low
baseline2

THR patients return to work and leisure
activities

1.
2.
3.

1. Fortin PR et al Arthritis Rheum 2002;46:3327–3330
2. Judge A et al BMJ Open 2013;3:e002453

Fig. 11

Percentage of leisure activities rated as difficult or
very difficult

• Majority of working patients return to
work1
• Smaller proportion of off-work
patients return
• Significant improvement in ability to
participate in leisure activities2
• 27% had more and 44% had better
sex3

Tilbury C et al Rheumatology 2014;53:512-25
Wylde V et al Age Ageing 2012;41:246-9
Issa L et al J Arthroplasty 2017;32:336-340

Fig. 13
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predict and mandate outcomes.

falls in this range, and no one will deny dialysis to a patient

Mental health issues, depression, as we have mentioned,

with renal failure. Coronary artery bypass when needed.

dementia, and confusion, all of these things can lead to poor

Cataract surgery is very cost-effective to restore sight. But

results. If you’ve been admitted to hospital, if you’ve got

hip replacement is at the top of the list; per quality adjusted

diabetes, let’s control it. If you’ve got high blood pressure,

life year falls well within the NICE valuation. (Fig. 16)

let’s control it. Uncontrolled, concomitant diseases affect

Orthopedic surgeons know this, and we just need to

outcomes, as do smoking and drug use. It’s quite interesting

make sure that other people realize how good hip replace-

that the patients who are now going on opioid medications

ment is as well. (Fig. 17)

worldwide have worse outcomes after joint replacement.

Overall, 93% last 13 years, and 91% last 16 years. Even

When you get rid of the pain generator, they don’t get off

long-term, our patients we’re talking about now are at that

opioids; that’s an important consideration as well. (Fig. 15)

age, with 78% lasting 35 years, so it’s got good durability

Hip replacement is cost-effective. This is NICE (National

already, and we believe it’s getting better. (Fig. 18, 19)

Institute for Health and Care Excellence) data. It is £20,000

One point I will just show in the NJR: survival. This is pa-

to £30,000, and this measures QALYs, or quality-adjusted

tients who are age 69–70. NICE expects 95% survival of the

life years. So, removing a brain tumor is £150,000 per quality

implant at 10 years. Among younger patients, thalidomiders

adjusted life year. It’s expensive, but if you’ve got a brain tu-

are going to be about here, will have a higher revision rate.

mor, I’d put it that you’d want to have a go at it. Dialysis, it

That’s because if your joint is wearing out at a much young-

THR - satisfaction

THR is highly cost-effective

• 96% satisfaction with THR at mean of 13 years

• Cost per QALY £1372*
• NICE QALY theshold £20,000-£30,000
• Significantly better value than other surgical procedures

*Jenkins PJ et al Bone Joint J 2013;95:115-21

Fig. 14

Fig. 17

Results of hip replacement:
Implant survival

THR is a fantastic operation
• Less than 1% have reoperation
• 3% of patients are readmitted
Risks:
• Increased age
• Low or High BMI
• Low socioeconomic group
• Mental health issues
• Poorer general health
• Smoking and drug consumption

• UK – 93.2% at 13 years
• Australia – 91.2% at 16 years

Fig. 15

Fig. 18

Results of hip replacement:
Implant survival

THR is highly cost-effective
cost per qaly of surgical procedures

• Longest series – Charnley

THR
TKR

• 78% survival at 35 years

Bariatric surgery
Cataract surgery (1st eye)
CABG
Haemodialysis
Surgery for brain tumour
0

20000
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120000
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160000

cost per qaly of surgical procedures

Fig. 16
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Callaghan J et al
J Bone Joint Surg Am 2009;91(A):2617-21

Fig. 19
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er age, it’s usually because the anatomy is not right. It’s dys-

It’s an almost normal joint that is weight-bearing, transmit-

plastic or malformed, so the surgery is more complex and

ting load, wears out, and presents a surgical opportunity to

needs more thoughtfulness in planning to optimize fixation

replace it and to relieve pain. (Fig. 24)

and the best possible result. (Fig. 20)

Thalidomide is still used in the UK; you know about my-

So, what affects function? We’ve got to fix to the skeleton,

eloma. My dermatology colleagues tell me that it’s still used

particularly with abnormal anatomy, we’ve got to make sure

for cutaneous lupus, and also recalcitrant itching or pruritus.

we can do that. We want the joint to stay in place. We’ve got

But dermatologists are worried about it because of its poten-

to get a good range of movement; this is really important

tial to cause peripheral neuropathy. (Fig. 25, 26)

in thalidomiders, who use their lower limbs for much more
functional things. (Fig. 21)

This is a video, I hope it’ll play. I just want you to listen to
this. Everyone is different, I think.

And that’s important. Bearings we can work out, and we
always need to consider pre-arthroplasty performance and
what would we like to do after the hip replacement, so we
can plan it. I said it’s the best form of pain relief. It really
can’t be a good idea to resort to opiates and opioid drugs
with addictive potential for a chronic condition with no obvious end. (Fig. 22)
So, in the UK, similar to everyone else, I think thalidomide was used from 1958 to 1961, and we think about 2000
babies were born from 1959 to 1962. We think half died in

Alternatives to surgery - Opioids for Arthritis?

the first year, so there are 460, I am happy to take this figure
of 464. Thus, our patients are now age 57 to 60. They are the
new middle-age. (Fig. 23)
Regarding the patterns of deformity, everyone knows
Henkel’s work on the lower limbs, the full spectrum. But I
would put it to you that for the patients I see and those I am
operating on, this is the most common deformity: dysplasia.

Effect of age on THR NJR 2015

Fig. 22

Thalidomide
Embryopathy in the UK
• Thalidomide in UK 1958 -1961
• 2000 affected babies born between Jan 59 – Aug 62
• Half died in first year
• 468 survivors
• Middle aged 57 - 60

Fig. 20

Fig. 23

Patterns of Deformity

Factors affecting function after THR
• Good fixation to withstand the loads
• No dislocation
• Good range of motion
• Low friction at bearing
• Resilient Taper junctions
• Preserved proprioception
• No thigh pain
• Pre arthroplasty performance

Fig. 21

Fig. 24
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[Video begins]
Some male thalidomider in this video

My life. I don’t think thalidomide has affected my life in
the sense that I was born like this. Therefore, I don’t know
anything else. I just get on and people think, oh, you can’t
do certain things, but you just adapt. You know, I’ve never
seen it kind of getting in the way of anything I do, and that’s
been from an educational point of view or physical point of
view, and I try and be active because I think it’s extremely
important, especially with my body as it is. I think the hardest thing about the challenge is that I’ve got to cycle 13
days consecutively in order to cover the 1000 miles, which
on average work outs to about 80 miles a day.
People have asked me why am I doing this challenge.
Well, I think one of the reasons personally is that if people
tell you that you can’t do it, then don’t take that as your
definitive answer because there’s always a way around it.
You might not be able to do it their way, but you can do it

X-ray, to this, which is a high dislocated hip, which is part of
the same condition. (Fig. 27)
So, a little bit about how we classify these. What we’re
talking about is the percentage of subluxation of the femoral
head from the acetabulum, so if it’s within the acetabulum,
it’s type 1, type 3 is between 75% to 100% subluxated, and
type 4 is completely dislocated. (Fig. 28, 29)
I think, from the surgical point of view, it is classified as
dysplastic, it’s still in the socket, low dislocation, and high
dislocation. I think any classification certainly in surgery
only needs three arms good, bad, and very bad and I think
that works. (Fig. 30)
So dysplastic, low dislocation, and high dislocation with
the sockets down here. (Fig. 31)
We have different ways to reconstruct them depending on
where they are, and I think it’s probably easier to show you
that. So we can get, the natural acetabulum is here, we can

your way. I’ve got no right leg, I’ve got two short arms, and

High dysplastic hip

my hands look like this, but then again, limitations shouldn’t
stop you from doing anything in life.
[Video ends]
John Skinner: I think most of us would say he’s a fairly
elite athlete. I just feel sorry for the dog; I hope the dog is not
going to do the whole 1000 miles. So dysplastic hips, again,
it’s a spectrum condition from mild, like I showed in the first

Fig. 27

Classification of the dysplastic acetabulum

Cutaneous Lupus

• JF Crowe, VJ Mani and CS Ranawat.J Bone Joint Surg Am. 1979;61:15-23.

Because the predicted vertical diameter of
the femoral head for all practical purposes was 20
per cent of the height of the pelvis , a hip was
considered to be subluxated 50 per cent or more
only if the medial head-neck junction was situated
above the reference line by at least 10 per cent of
the measured height of the pelvis.
The amount of subluxation thus could be determined
easily from the anteroposterior roentgenogram of
the pelvis, by noting just three easily identifiable
landmarks: (1) the height of the pelvis, (2) the headneck junction in the dysplastic hip, and (3) the
inferior margin of each teardrop

Fig. 25

Recalcitrant Pruritis

Fig. 28

Crowe classification
• Type I
• Type II
• Type III
• Type IV

Fig. 26

124

Fig. 29

< 50% subluxation
50-75% subluxation
75-100% subluxation
Completely dislocated
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go for a high hip center, put the femoral head, put the socket

ward because the socket is shallow, and there’s a screw to

where the femoral head has always been. Technically, it’s the

increase fixation; that will work quite well. Low dislocation,

easiest to do. Mechanically, it’s disadvantaged because you

the problem with this socket, it doesn’t have a roof. [Unclear],

don’t get the muscles, the abductor muscle’s moment arm.

it’s got a roof where you could put a socket underneath,

(Fig. 32)

but this one doesn’t. So this is the native femoral head here,

If there’s no roof, we’re going to throw the femoral head

and what we do is screw the femoral head back on, form a

away so we can use it as a bone graft and screw it back on,

roof, put a socket in, and fix it. And this is a porous surface,

or we can build up the anterior wall and the floor with bone

which the bone on grows. (Fig. 35, 36)

graft, so there are various things that we can do. (Fig. 33)

We’ve got a high dislocation, so for both of these hips, the

The femur, I think, the point is that the femoral neck, in-

natural socket should be here and here. They are both up,

stead of pointing sideways, is anteverted and is pointing for-

and this femur is also angled and deformed, and this is what

ward as part of the deformity, and the bones are small. Usual-

we see. This is where the femoral head has been articulating,

ly, it’s a whole field defect in the limb, and the leg length also,

and this is where it should have been. We can make that,

the legs are maybe the same length, and dislocated or maybe

shape it out with reamers to make it take a socket, and then

short. I mean, usually, we can bring it down about 4 cm with-

put it down there. If you’re an orthopedic surgeon, that is

out getting too worried about the sciatic nerve. (Fig. 34)

beautiful. (Fig. 37, 38)

Dysplasia and hip replacement are relatively straightfor-

Hartofilakidis classification

Methods of acetabular reconstruction in High
dislocation

J Bone Joint Surg Am. 1996;78:683-92.
• Dysplastic hip

Femoral head contained within the acetabulum despite the degree of subluxation

• Low Dislocation

The femoral head articulates with a false acetabulum that partially covers the true acetabulum

• High Dislocation

The femoral head is completely out of the true acetabulum and has migrated superiorly and
posteriorly

Fig. 30

Fig. 33

Femoral reconstruction
• Dysplastic

• Femoral neck frequently anteverted - posterior postioning of greater
trochanter
• Trochanteric osteotomy
• Subtrochanteric derotation

• Femoral canal narrow

• Often wider in A-P plane than in M-L

• High
dislocation

Fig. 31

Reconstruction of the acetabulum

• Low
dislocation

• Leg length equalisation
•
•
•
•

The femur on the DDH side may be long
Trochanteric osteotomy + shortening
Subtrochanteric osteotomy + shortening
Leg lengthening 2-4cm usually safe, >4cm associated with greater risk of nerve injury

Fig. 34

Dysplastic

• Most available bone at level of
teardrop
• Aim to locate the acetabulum
with normal relationship to
teardrop
• Avoid high and lateral position
(loosening, dislocation, limp)

• A/P diameter determines size

• Easy to ream away anterior wall

Fig. 32

Fig. 35
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As an orthopedic surgeon, an important part of the oper-

the femoral necks are pointing towards you, they are very

ation is to always admire the X-rays. So the hips have been

anteverted. This is a scan or an X-ray, very similar to one Dr.

brought down from there into here, that bend in the femur

Kayamori showed yesterday, with really anteverted dysplas-

has been an osteotomy to straighten it as well, so we’ve re-

tic hips. That’s the epicondylar axis and the femur; that’s

stored good anatomy, it can be done. (Fig. 39)

almost 70 degrees of anteversion, whereas it should be 10 or

This is a problem, so this socket is high dislocation and the

15. (Fig. 42, 43)

leg lengths are equal. So, if I bring that down to here, I am

And with that, we can do a derotation osteotomy, twist

going to lengthen the leg by 5 cm. Patients do notice if you do

it around, and reconstruct the anatomy again. So with plan-

that to them, and they don’t like it, and it hurts. (Fig. 40)

ning, we can work out what we’re doing. This is a patient

So, what we can do is, to plan it beforehand, to take out a

who had some sort of operation in childhood with a metal

disc of the femur of whatever we’ve measured, so the 5 cm,

plate, presumably some sort of osteotomy. Unfortunately,

shorten it, and then use this as a bone graft around it. And

that’s infected. (Fig. 44)

you see, several years later, it’s incorporated, and the patient

She has very little below here, and an extension prosthe-

is walking well. And because we’ve reconstructed the ab-

sis. She walks with a limp, and she manages. She has full

ductor arm, avoiding sciatic nerve palsy, the rehabilitation

employment, despite her upper limb defect. (Fig. 45)

potential is great. It takes time, but it can be done. (Fig. 41)
The other one is when X-rays look like this. It’s because

Low dislocation
Shallow socket & subluxation

Fig. 36

High Dislocation

This is the sinus, which is still there, so it’s low volume.
This is about a day’s discharge. She manages it by changing

Restoring Anatomy Optimises Function
Femoral Head to form roof

Crowe IV bilateral high dislocations

Fig. 39

High DDH with equal leg length

Fig. 37

Fig. 40

Fig. 38

Fig. 41
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it. It’s not particularly painful, despite the hip looking like
that.

This is a lady that you’ve seen before. This shows bilateral high dislocation, with poorly formed hips. But they seem

So, I can’t perform a hip replacement because it’s infected. I would be wrong to do so anyway. (Fig. 46)

to be working. This is her website. It’s called “Flid-Fit”, and
this is what she puts on the website. She’s amazing. This

This is how she walks. It’s not an elegant walk, but it’s

lady is small. She’s 1.42 m tall, and she’s lost 26 kg over time

functional and with a cane, she can walk normally in full

with exercise. She has a lifestyle website where she gives ad-

employment. (Fig. 47)

vice on diet and exercise. (Fig. 48, 49)

DDH with increased femoral anteversion

Fig. 42

Low volume Sinus but deep infection

Fig. 46

Watch patients walk

Fig. 43

Derotation Osteotomy

Fig. 44

Fig. 47

Simone - Bilateral High DDH

Fig. 48

Fiona.
• Independent
• Osteotomy age 4
• Low grade infection & sinus
• Accommodative extension leg
prosthesis
• Manages well

Fig. 45

Fig. 49
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These are those hips on an antigravity treadmill. We can’t,

flexion you need. If you sit and bring your foot up to your

we would never treat an X-ray. I think that’s the most import-

lap and cross your leg, you need less flexion, but more rota-

ant thing we learned with these conditions in thalidomiders:

tion. Picking up objects, squatting, various things, you need

you treat the patient. I am not going to make her much better

122 degrees. These are things we’re looking at. You don’t

than that, but I can make her a lot worse than that if I do a hip

need so much flexion on stairs, but you do need some. So

replacement, things don’t go perfectly, and she gets stiff. So

we need to work out what the goal should be. I’d love to do

we’ve got to watch what we’re doing. (Fig. 50)

this now for thalidomiders and their function and what they

Assess all patients individually. We have to know what
the patient’s goals are. There’s no point in going for what
my goals are or what Dee thinks they ought to be; it’s what

do. (Fig. 53)
So we can do things. These are femoral heads, 28 to 36
mm. (Fig. 54)

the patient wants to achieve. As well as how good their pain

The bigger we make the femoral head diameter, the great-

control is and what they want to do. A lot of thalidomiders

er the functional range of movement can be, and that’s im-

are flexible; they’ve had to stretch and get increased move-

portant. It’s not just that, it’s also the orientation of the cup.

ment and range to maximize their potential. We need to

You set it to the maximize useful range of movement for any

know these things because flexibility can be good or can be

particular patient.

bad in joint replacement. We don’t want them to have a dislocation. (Fig. 51)
What do human joints do? Well, very few of us do this,
perhaps we are better in line, but the abduction, adduction

With 36 mm cups, it’s always said that they wear. But
materials have improved, so modern bearing surfaces are

Hip Biomechanics MOTION
• 3-dimensional
Flexion
Ab-duction
Ext. Rotation

and the rotation we don’t do. A lot of thalidomiders can do
this, and have learned to do this because they use lower
limb function to use what’s normally done with the upper

(Nordin 1989, Sobotta 2005)

140°
30°
90°

Extension
Ad-duction
Int. Rotation

15°
25°
70°

limbs. So again, using detailed examinations, we need to
know what they’ve done. (Fig. 52)
This child, I’d love to, we need to reproduce this, making
it relevant to thalidomiders; this is what they can do. Put
your foot on the floor to tie a shoelace, 124 degrees is the

Exercise vs Anatomy

Fig. 52

Hip Biomechanics
Motion Required

Nordin 1989

Fig. 50

Fig. 53
Arthroplasty and Sport

Individual
Assessment
Goals
Pain control
Activities of daily living
Coping mechanisms
Flexibility

Fig. 51
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wear-resistant. This is a tiny volume, you have ceramic on

This is a patient with, from an orthopedic point of view,

ceramic bearings. So implants have improved, and we just

that’s relatively straightforward. It is dysplastic. There are

need to know what we are doing. (Fig. 55, 56)

some considerations. We need to look at the femoral neck

So what are people doing? Working. Again, this lady
works as a telephone volunteer with The Thalidomide Trust.
(Fig. 57)

version. But this is end-stage arthritis in a dysplastic hip.
(Fig. 60)
This is our assessment. This lady has short phocomelia

This guy is an actor and is amazing. He spent his first few

with rudimentary fingers and no upper limb function. She

years of employment as a rock drummer. He was a drum-

has osteoarthritis from dysplasia, bilateral agenesis of upper

mer in the opening ceremonies of the 2012 Olympics. He’s

limbs, and right-sided deafness due to TE.

an incredibly accomplished actor, and this is him playing
Shakespeare’s Richard III. (Fig. 58)

So the first thing they say, it’s anticipated that she is going to need 10 to 14 days. She’s going to be in a hospital for

What else are people doing? Sue, this lady is a sports

a long time. They’ve noted that she’s independent, has good

masseuse. Her arms aren’t up to it, so she’s learned to be

trunk control, can go from sitting to standing comfortably,

incredibly skilled. She’s in demand using her feet for mas-

and can transfer. How does she shower? Well, she gets in the

sage, sports therapy, and relief. So people are doing amazing

bath, where she has a stool, and she holds the shower head

things. Everyone is different. (Fig. 59)

with her left foot. She independently toilets, despite having

36 mm diameter cups after 3 million cycles with micro-separation

Ability and Function

450

650

450

650
28 mm diameter cups

Fig. 55

Fig. 58

Increasing the inclination angle did not affect the wear rates.

Extraordinary Function

Microseparation resulted in stripe wear on the femoral
heads.
The wear was higher on 36 mm heads than on 28mm
The larger contact area for the larger bearings and deprived
lubrication under edge loading conditions.
The wear rate of ceramic-on-ceramic bearings was very low
(<0.25 mm3/million cycles).

Fig. 56

Modern bearing surfaces are wear resistant and can
withstand increased loading conditions

Employment

Fig. 57

Fig. 59

KB 57yo ♀ Right Hip pain and OA

Fig. 60
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no upper limbs.
For meal preparation, she still does some cooking tasks,
and she can chop food with her feet while sitting on the
worktop. My therapist said this may not be a good idea in
the early stages after hip replacement surgery. (Fig. 61)

He’s walked poorly all his life. He’s got an extension prosthesis that he uses, but he’s independent. He’s had his L5-S1
segment fused, and this was painful. (Fig. 63)
So what we did again, we did a hip replacement slightly
higher. I haven’t brought it all the way down because I need-

So, we need detailed plans what’s going to happen and

ed the bone to fix and to get onto here. You can see spinal

what could happen before surgery. What we’ve done, we’ve

fusion, good position, and good function. This was difficult

planned the position. If you make the cup slightly more

early on. This was not a “fire and forget” operation. We had

vertical, you get more flexion, and if you antevert it slightly

to bring him in for inpatient rehabilitation to optimize and

more, you can affect the range and position. She’s got very

maximize his function and to get his abductors working,

good function and is still independent. (Fig. 62)

because they never really worked in this sort of position. We

This is a different case. This is a quite significant problem
on the right. Everyone thinks with hip replacements in tha-

have to do that. Sometimes with these patients, you have to
plan and expect to do that to optimize function. (Fig. 64)

lidomiders, that this is where we are going to be doing joint

Another lady without upper limbs and really quite se-

replacements. I don’t think I can do much for that, but this

vere arthritis had come a long, long way before we did that.

side, which has DDH (developmental dysplasia of the hip),

And again, because it’s slightly tentative fixation, adding

there is a very poorly formed hip that has become painful.

multiple screws, we’ve got to get primary stability for this

Excellent function and pain relief after inpatient rehabilitation

Fig. 61

Pain Free and still independent

Fig. 62

Severe Right Phocomelia
Severe painful left Dysplasia

Fig. 63
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Fig. 64

Severe pain, stopping walking, losing
independence

Fig. 65

Pain free, independent & back to work

Fig. 66
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implant. It’s a small stem, but it has good function, and she

show us where to make the femoral cut and how to position

was back to work 6 weeks after hip replacement surgery.

the acetabulum in the right place. (Fig. 70)

(Fig. 65, 66)

We can make 3-D models, 3-D printed models of the hip it-

What can go wrong? Joint replacements can be painful.

self to check the anatomy and rehearse the operation. (Fig. 71)

This is a variation of a SPECT-CT image with some pain.

We do CTs, we get cross-sectional images of the hip joint,

That’s probably loosening of the socket. We need to avoid

and we can plan it. The important thing is segmentation

that. (Fig. 67)

with CT. This is the engineering part and the computer

Dislocation is a disaster if it happens. We’ve got to make

graphics part. You need to be able to separate the femur, the

sure it doesn’t happen. We haven’t seen that in the ones

ball from the socket, and to plan it, to plan where you are

we’ve done, thankfully. This is not a thalidomide patient,

going to put the femur. (Fig. 72, 73)

but just an example of dislocation. It can happen to anyone.
The incidence is somewhere between 1% and 5%. (Fig. 68)

And so, again, this is the anteversion view. The top end of
the femur transposed on the bottom. This is the epicondylar

Again, regarding the increased femoral head size, we are

axis of the knee. The femoral head is usually 10 to 15 degrees

making bigger heads to maximize the range and minimize

anteverted from that axis. We can plan where we are going

this. (Fig. 69)

to make the neck cut and where we want to put the femoral

We’re also using new technology and patient-specific
instruments whereby we can use custom-made guides to

component so we restore the center of rotation. (Fig. 74)
We get guides that fit. They match the surface and hold

Patient Specific
Instrumentation (PSI)

The Painful Arthroplasty

Fig. 67

Fig. 70

Complications?

Planning

3D -models

Fig. 68

Arthroplasty and Sport

Fig. 71

How is it done?
• 3D CT or MR imaging of the Pelvis
• Separation of the bones of the Joint (Segmentation)
• Computer Assisted Surgical Planning
• Computer Printed Surgical Cutting Blocks

Detailed CT / MRI scan of hip,
pelvis & distal femur
Malchau CORR 2011

Fig. 69

Fig. 72
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them with screws, and then make the femoral cut for you

place these components, then that’s got to be a good thing to

and tell you exactly where you’re going to be. (Fig. 75)

do using real-life information to plan function in the future.

The ones in the socket are slightly more difficult to use,

(Fig. 78, 79)

but by using this guide to put these pins in, we can put

This again, is a thalidomide patient. This lady has no

something over there that has exactly the right angle that we

functional arms, phocomelia, with digits only, and really

need to mimic putting the acetabular component in. (Fig. 76,

quite severe dysplasia and arthritis. She’s independent, she

77)

drives herself, lives alone, and functions amazingly well, so

This is something interesting we’re working on with EOS
scans that has real applications for planning surgery in tha-

she’s got a lot to lose. But her pain is becoming unbearable.
(Fig. 80)

lidomide patients. This is a sitting and standing low-dose

We planned her anatomy, which is a problem. If you look

CT scan showing what happens to the angle of the hip going

at where the anteversion is, it’s 66 degrees anteverted. Now

from sitting to standing. What we are planning is a series

that’s incredible, it should be much lower than that. We’ve

of thalidomide patients without upper limbs to see what

got to plan that out of the operation somehow, and where

position they put their legs in when they are brushing their

we are going to put the components. We planned 40 degrees

hair or teeth with their feet, because that’s a useful function

of inclination and 20 degrees of anteversion. (Fig. 81)

to them. If we can work out the optimal position in which to

Segmentation & Planning
Virtual Surgery

Fig. 73

Superior Pin Placements

Fig. 77

Fig. 74

In Surgery
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Hypertrophic Osteophytes

Fig. 76

Planning

Fig. 75

Using technology mobilized at 2 days postoperatively,

EOS Studies

Fig. 78
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we got her walking pretty quickly. She was back driving

These are small components. You’ve got to make sure that

her adapted car at 6 weeks. So if we get it right, patients get

you’ve got them, and if necessary, have them custom-made.

it right. I don’t know if I mentioned it, but the last lady, for

That can be done, and they can be 3-D printed. (Fig. 84)

whom we predicted a 14-day stay, went home on the third

The stems are small, and the canals are narrow; it’s a re-

day. So once it’s right, the patients will go home. We’ll plan

duction of the whole limb. And you’ve got to watch nerve

the other side of this to get equal leg length. (Fig. 82)

tension. Sciatic nerve palsy is very disabling and painful,

Regarding results, dysplasia has been harder, but we’ve
seen good 10-year survival for dysplastic hips. High hips
have had problems in the past with fixation and what peo-

Post-op
Mobilised 2 days post-op - custom adjusted gutter crutches
Returned to driving her adapted car at 6 weeks

ple were trying to do. We are looking at this. We haven’t
had any problems, but we’re following our patients and we
hope it’s going to be much better than this. But yes, for difficult anatomy and difficult surgery, probably not everyone
should be doing these operations. (Fig. 83)
So, for hip replacements in dysplasia and thalidomide
patients, you really got to do careful preoperative planning.

Pelvic Inclination Changes

Fig. 82
Results
• Acetabular loosening rates higher in more severe dislocation
• Chougle et al, JBJS-B 1995,cemented Charnley cups
10 yr survivorship 94.8% dysplastic, 85.7% in low, 48.9% in high
• Imbuldeniya et al BJJ 2014
57% cementless cups revised Crowe III/IV (15-18 yrs)

• Femoral component

• Sochart and Porter, JBJS-A 1997, 60 hips, 10% femoral revisions at 20 yrs.
• Imbuldeniya et al BJJ 2014 100% cementless stem survivorship (15-18 yrs)

Fig. 79

Fig. 83

57yr♀Thalidomide Pa0ent
Bi-lateral DDH Crowe 3

THR for DDH - Conclusions
• Careful preop planning
• Small acetabular components available
• Small, modular stems or tapered stems
• Strategy for leg length/nerve tension
• Bone restoration techniques
• Bearing surface
• Extremely happy patients

Fig. 80

Fig. 84
Pre-op Analysis & Plan Right Hip
Native Femoral Anteversion 66°
Pre-op 3D CT3D

Planned acetabular orientation
40° inclination, 20° Anteversion

Thank You
john.skinner@ucl.ac.uk

Fig. 81

Fig. 85
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and patients want equal leg length. We need to restore bone
when necessary. We need to have bearings that are reliable
and workable and will last hopefully the life of the patient,
but certainly the life of the implant. And we know that if
we get it right, these are some of the most satisfied patients.
Thank you for your attention. (Fig. 85)
Q&A
Dee Morrison: Thank you, Professor Skinner. I can see why
the staff think you are the best now. Any questions?
Yasuo Yamauchi: Thank you very much. Very interesting.
I think I am the oldest one here in this room. I am 87 and I
had a chance to visit Sir John Charnley in England. I was
quite impressed by all he was doing there. First, the surgery
itself, Charnley’s method. Second is the operating room he
was in, what we call greenhouse.
So considering that, my questions are: 1) In England, are you
still using Charnley’s original method, or is it sort of an old

was, I am trying to remember, what was your next question?
Yasuo Yamauch: The approach.
John Skinner: The approach. The Charnley approach with
trochanteric osteotomy, I don’t use, and I think people have
stopped now because, I mean, it’s the best approach to get
you down the middle of the femoral canal. The problem
was that I could not guarantee 100% of the time not to get
a nonunion. We think it is very serious to have a 10% trochanteric nonunion rate, and I think that that’s too much
of a risk to take. So I use a posterior approach, which just
divides the shorter external rotators and the capsule, leaves
the gluteal medius and minimus on, and goes underneath to
get into the hip. That works incredibly well. It’s an extensile
approach. In large patients, you can make a big incision to
improve the access. So I take your point, but I don’t use it.
I don’t think many people do now. There’s a few Charnley
devotees that do, but not many.
And then...

story? 2) Is his greenhouse system still popular in England?

Yasuo Yamauchi: My next question was on PFFD.

3) Is Charnley’s approach cutting the greater trochanter still

John Skinner: PFFD? PFFD is a difficult condition to treat

valid? 4) One of the X-rays showed what my friend Tom Aitken in Grand Rapids called PFFD (proximal femoral focal
deficiency). Is there any good measure to treat patients with
proximal femoral focal deficiency? Thank you very much.
John Skinner: Thank you. I mean, of course, you’re right.
Charnley was the father of all this work and the pioneer.
And he did an amazing job. Not only did he work out the
materials, he found that poly(methyl methacrylate) was a
way of fixing implants to the skeleton. But when he started,
the infection rate was over 10%. That was a disaster, and in-

that, I work with colleagues who use techniques such as the
Ilizarov technique and lengthening techniques to improve
them, and they work with them; it depends on the type. But
yes, sometimes you can lengthen and straighten bones using
the tailor spatial frame, so you can grow them not just longer, but also straightened. If you’ve got a deficiency in soft
bone, sometimes a bone graft, it’s difficult work. Occasionally, if they’ve got significant improvement and restored anatomy, then I will do a joint replacement a long time down
the line, but I couldn’t do joint replacement in the one that I

fected joint replacement is still a disaster.

showed you, and you picked up on that.

And yeah, I mean our operation theaters, we are neurotic

Yasuo Yamauchi: Well, what I learned from Tom Aitken

about it, and yes, we do use, what we use is laminar flow, or
ultra-clean theaters, and we have, there’s a very clear system
where the patient will be, where the instruments will be,
and you have everything within the, it’s based on the greenhouse effect. We don’t actually erect a greenhouse in the theater anymore, but we do have Perspex dividers at the ceiling
level that come down, so that shows where the laminar flow
area is.
So you are absolutely right. All patients get prophylactic
antibiotics in advance. All patients are swabbed in advanced
for MRSA and Staphylococcus. Those that are positive are
treated prior to surgery, and we are very meticulous about
scrubbing. If the trainees don’t scrub for the right amount
of time, they are sent back to do it again. The next question
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was that the enemy of PFFD is simply obesity.
John Skinner: Yeah. You are right, and this guy was mobile
on that leg. He had a prosthesis and worked with it, and just
got on with things, absolutely. Good point.
Yasuo Yamauchi: Thank you very much.
Dee Morrison: Any more questions?
Shadi-Afarin Ghassem: Thank you very much. Very, very
interesting. Being an orthopedist, I always enjoy these kinds
of lectures, really. But I noticed that you’ve never used any
cement in any of these patients; however, they might be
much younger. But having antibiotics in the cement, and
you don’t use it, can you just explain it a little bit more?

Total Hip Replacement in Thalidomide Embryopathy? What Are We Worried About?

John Skinner: Sure. I do use cement. I tend in some cases,
in some difficult anatomies with very wide femoral canals, I
will use cement. The reason that I tend not to is because, in
the ones where you are doing derotation or bone shortening, what you need, or what I think you need, is to be able
to get rotational control proximally and distally. With the
S-ROM prosthesis, the one you saw in quite a few of those,
the metaphyseal sleeve gives very good rotational control

think I would like to be the first, second, or third time someone has a go at one of these difficult hips. It’s about training,
it’s about supervision, it’s about working in teams, and it’s
an issue, particularly something as rare as thalidomiders.
Fumihiko Hinoshita: So you need great training experience to operate on thalidomiders for hip joint replacements,
right?

of the top, and then the bottom has got flute, it’s got cutting

John Skinner: I think you do. I mean, I think it’s...

flutes on the surface. So if you jam it into the distal part,

Fumihiko Hinoshita: Without any daily training, namely

the cutting flutes will give rotational control distally. That’s
why my preference is actually not to use cement in younger
patients. We give a high dose of intravenous antibiotics. We
give teicoplanin and gentamicin prior to surgery. I don’t
think you need it just to deliver local antibiotics. But it’s a
good point.
And different people would approach these in different
ways. There are people who would cement some of these
shortening components, but I worry about getting cement in
between the bone surfaces when I want them to heal.
Fumihiko Hinoshita: Okay, next please feel at ease after
this series of very difficult, technically difficult questions. I
am an internal physician. When I listened to your lecture at
the beginning, at first, I thought this total hip replacement
would be very difficult for orthopedic surgeons to do for
thalidomiders because thalidomiders would have different
anatomical problems from ordinary people. But the more
and more I heard your stories and explanations, the more
fully I could understand that you are very good at operating
on the hip joint.
But I am afraid those highly technical operations will be
done by younger orthopedic surgeons who are not so experienced. Can they do that difficult operation, total hip replacement, in thalidomiders? That is my question.
John Skinner: It’s a very good question. In the UK, in
surgery in general, we talk about indicative numbers. We
think the occasional surgeon is almost certainly a pest. If
you’re not doing an operation regularly, are you doing it as
well as you could, and are you doing it as well as someone

regular operations for hip joint surgery, it’s impossible for
them to operate on thalidomiders, right?
John Skinner: It’s not impossible, but it’s difficult. And you
see that we had a very detailed pre-assessment, and we have
that for all the patients because they are all different. And
it’s not just one surgeon, it’s also the rehab team. It’s also a
good anesthetist. I mean, some anesthetists get terrified if
you are not going to give them any arms to measure blood
pressure. So it’s, again, it’s working the team, it’s building
experience. I think in the UK, we have a national joint registry, which does plot something called outlier surgeons. If
your revisions are higher than average, you get told about
it, and the chief executive at your hospital gets told about
it. So, most surgeons are sensible. I would hope that most
surgeons wouldn’t take on an occasional case like this, and
they do tend to refer them to specialist centers, which I think
is how it should be, because specialist centers are not necessarily better, but they get very good at dealing with complex
problems, because that’s what they do.
I think that’s the mindset we need in probably all aspects of
healthcare, not just orthopedists, but also surgical specialties
particularly.
Fumihiko Hinoshita: One more question, so can you accept
Japanese thalidomiders who have an indication for hip replacement surgery with difficulty?
John Skinner: There will be some exceptionally good Japanese orthopedic surgeons. I am very happy to collaborate
with them.

who is doing it? Of course, that’s an incredibly complicated

Fumihiko Hinoshita: Thank you very much.

question because some people, there’s a different range of

John Skinner: Thank you.

natural inherent abilities, and some people will be okay. But
you’re absolutely right. This is a complex surgery. Dysplasia
surgery is complex, and the needs of thalidomiders are more
complex. I mean, we shouldn’t shy away from difficult problems. That’s why we go to work, to solve difficult problems,
but it behooves all of us to train the next generation. I don’t

Elizabeth Newbronner: It’s more of an observation, really,
Professor Skinner, than a question. But what struck me was
the sort of meticulous way that you both plan the operation
and the postoperative care. And sort of talking to thalidomide survivors, it strikes me that the lessons, there could
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be broader lessons learned from that for more routine pro-

tions are big, and they are tiring. I think I am probably not at

cedures. I think it would be great if there was some way to

my best to do another complex operation just after I’ve done

capture some of that and use that as advice for other doctors

one.

undertaking obviously much less complex procedures. But

So, we have done them at short intervals. We’ve done them

it’s just an observation.

in, if the patient is in good condition, done them a week

John Skinner: It’s a good one. I think Klaus mentioned as
well that thalidomide patients are at an age where they’ve
had one doctor all their lives, and then the doctor retires,
and there’s no one there. And then there are other people
who will say to them, I don’t know anything about thalidomide. Why would you want to go to a doctor who is going
to tell you that? I mean, we can find idiots anywhere. What
we need when we go for healthcare problems is someone
who is going to look into the problem and solve it. If that
means referring to someone else, then that’s what needs to
happen. But it makes me cross when doctors say, I don’t
know anything about what you’ve got. Why would you
stay?
Dee Morrison: Should I make this the last question?
Shadi-Afarin Ghassem: Yeah. Well, since we were talking
about iliac malformations, now I wonder if you do any investigations before you have a TE-affected patient, if you
look at the blood vessels before you do the surgery? I also
wonder if you could think of doing bilateral surgery at the
same time. Because actually, recent studies have shown that
in the normal population, you can actually have bilateral
surgery of the hips, and they are much, much better; they
improve much, much earlier, much quicker, and leave the
hospital. Those are my last two questions combined into
one.
John Skinner: All of our thalidomiders have CT scans,
that’s cross-sectional imaging, where you can see the blood
vessels, so we’ll look for them. If there is anything abnormal
or concerning, then we’ll go on to do either a CT angiogram
or visualize the vessels more often.
The second, what was the second question?
Shadi-Afarin Ghassem: If you do the procedure bilaterally?
John Skinner: Yeah, I tend not to do it bilaterally, I mean, I
do some things, and certainly we’ve learned with patients
with rheumatoid arthritis that it’s better to do both ankles
together, replace both knees together. Hips, you can take a
view. When I’ve done total hip replacements, so hip replacements are quite a big insult to the patient. We don’t lose
much blood anymore because we give tranexamic acid, and
we are meticulous about stopping bleeding, but these opera-
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later. But that gives the patient the option to say, actually, I
need to go home and recover, and then they go home for 6
to 8 weeks, and then come back for the second side. Sometimes, you don’t have to do the other one. I mean, the lady I
showed with an awful bilateral disease, once you have one
replaced, that becomes your good leg, so you offload the
other one and this buys time, so that’s something we see.
Whereas, if it looks like it’s a crisis, we must rush in and do
everything today. Often, you buy time just by doing one.
Dee Morrison: Thank you, Professor Skinner.
John Skinner: Thank you very much.

Thalidomide in Brazil: Recent Experience
Lavínia Schuler-Faccini

Federal University of Rio Grande do Sul Genetics Department, Porto Alegre, Brazil

Fumihiko Hinoshita (Moderator)
Okay. Let’s now proceed with the symposium, beginning with a special lecture by Professor Schuler-Faccini. She graduated from the School of Medicine at the Federal University of Rio Grande do
Sul. She obtained her PhD in Genetics at the Federal University of Rio Grande do Sul. She subsequently held several postdoctoral positions and is now a professor at the Federal University of Rio
Grande do Sul.
As you may know, she has carried out much research on thalidomide embryopathy (TE) in Brazil
and has much experience in this area. Today, she will present a special lecture, entitled “Thalidomide
in Brazil: Recent Experience.” Professor Schuler-Faccini, please.

First of all, thank you very much Dr. Hinoshita, for invit-

lem in Brazil. (Fig. 1)

ing me here and to everybody, for this wonderful conference

This slide shows what we expect to be Brazil. This is Rio

thus far. So, let’s now move to a completely different reality.

de Janeiro, this is the Christ (statue). Here is Brazil. We are

The title of this slide is “Gravidez Segura” in Portuguese,

below the equator line in the Southern Hemisphere. We also

which means “safe pregnancy”. We have a nationwide Te-

have a completely different reality. (Fig. 2)

ratogen Information Service in the Medical Genetics Service

This slide shows where I live, in Porto Alegre, in South

at the Clinical Hospital of Porto Alegre (Hospital de Clinicas

Brazil. It shows the Clinical Hospital and the Medical Genet-

de Porto Alegre), a public and free-of-charge hospital. We

ics Service, where we work. Looking at these pictures, Brazil

chose the term “safe pregnancy” in an effort to reach pa-

appears very nice and it is but one of our biggest problems

tients and the wider population who might not understand

is the inequality. (Fig. 3)

the meaning of the word “teratogen” we focus on the safe
side, so safe pregnancy.

This slide shows that we do have good hospitals, but we
also have a huge underserved population. So here you see

This service is now 27 years old and is directed at both
the general population and doctors. It is open to anyone

my city, our group is working there. This is the city where I
live and work. (Fig. 4)

who wants any information about environmental exposures,

This slide shows some important data for Brazil. We now

drugs in pregnancy, infections, or other concerns. This is the

have a population of 190 million people, and 3 million births

reason for my becoming involved in the thalidomide prob-

per year. Therefore, to offer proper healthcare to all the popu-

THALIDOMIDE IN BRAZIL – RECENT EXPERIENCE
Brazilian Teratogen Information Service
National Institute of Population Medical Genetics
Lavinia Schuler-Faccini

Apoio financeiro: CNPq, PROREXT

Fig. 1

Fig. 2
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lation, in a middle-income country, is very difficult. It is also

ication, worldwide, including in Brazil. By the time affected

difficult to have/provide good health information about the

persons applied for compensation or to have their rights

number of congenital anomalies and/or genetic diseases. In

recognized, much time had elapsed between drug ingestion

recent decades, our infant mortality has decreased mainly due

and diagnosis. Hence, in many instances, proof of thalido-

to the decrease in infections and diarrhea. Therefore, congeni-

mide harm was difficult to prove and it was difficult to ac-

tal anomalies are progressively becoming an important cause

knowledge individuals affected by thalidomide. (Fig. 7)

of infant mortality. Our government is now trying to address

This slide is in Portuguese. I don’t want you to read all

the problem of congenital disabilities. Even so, we still face

this, but I have included it as it if from a newspaper. It states:

the problems of underdeveloped countries. (Fig. 5)

“3,008,965 bottles of thalidomide drugs were apprehended

In this slide, we have the classic photographs of Thalido-

in 1962, when the thalidomide was withdrawn from the

mide Syndrome that you used to see. I have included them

market.” Even so, as we heard yesterday, it was not in effect

here, to introduce the history of thalidomide in Brazil. (Fig. 6)

countrywide. We do know that many pharmacies still dis-

The first cases of malformations associated with the use

pensed thalidomide after 1962. (Fig. 8)

of thalidomide in Brazil were reported in 1960. The official

Apparently, by 1965, there was not a significant amount

number of people born with thalidomide syndrome in Bra-

of thalidomide available on the Brazilian market. However,

zil prior to 1965 is about 300 cases but this is considered an

as Dr. Emma Baple showed yesterday, Brazil, still today, is

underestimation. It probably reached 1000, according to the

competing with India as the leading country in the number

Patients Association of Brazil. This is partly because some

of leprosy cases. India probably has more absolute cases be-

cases were difficult to prove due to the high prevalence of

cause of their huge population, but the prevalence in Brazil

self-medication. Thalidomide was an over-the-counter med-

might be even higher than in India. (Fig. 9)

Brazil:
3,000,000 births/year
PORTO ALEGRE

190 million people

Fig. 5

Fig. 3
Porto Alegre – Clinical Hospital, Federal University

Thalidomide 1960

This is the city where I live
and work

Fig. 4
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In this slide, we show the number of new cases of leprosy

turned not as an anxiety drug or antiemetic, but as an immu-

in Brazil: almost 35,000 new cases each year. The country-

nomodulatory drug. ENL is a reaction that is more common

wide distribution is unequal there are higher numbers in the

in cases of lepromatous leprosy, which means a leprosy that

North compared to in the South. This North–South difference

is not treated from the beginning (it has a longer evolution).

reflects also the economic distribution. North is poorer and

In Brazil, almost 50% of patients with leprosy have ENL due

South is richer. So, we have geographic inequality related to

to late diagnosis. This late diagnosis if often related to prej-

economic inequality, and also lack of proper access to health

udice against leprosy. We know that leprosy is treatable and

services. In northern Brazil there is the Amazon jungle, where

that it is not very contagious, you do not get it from only

you have to take a boat to travel, sometimes for 2 or 3 days, to

shaking hands, for example. However, in the community,

reach isolated communities. Access to modern communica-

this is not known, and if someone is diagnosed with leprosy,

tion systems like the Internet is also difficult. (Fig. 10)

probably he is going to lose his job and be excluded from

As was previously shown “erythema nodosum leprosum” (ENL) is a common complication in leprosy. It is a

society. Consequently, many people hide the symptoms and
only seek care later. (Fig. 11)

very painful skin reaction, and people affected by ENL en-

In this slide, we show our paper published in 1996, in the

dure great suffering. It is interesting, because, in 1965, in Is-

journal Teratology. ECLAMC is the Latin American Collabo-

rael, Dr. Sheskin treated six cases of ENL with thalidomide.

rative Study of Congenital Malformations that registers con-

According to his report, he used this treatment because of

genital anomalies in the majority of South American coun-

the sedative effect of the thalidomide. To his surprise, he

tries. ECLAMC was established in 1967. Between 1969 and

found that not only did the patients sleep well and have less

1995 it registered 34 cases of thalidomide embryopathy (TE);

anxiety, but their ENL regressed. Hereafter, thalidomide re-

33 of the cases were born in Brazil all were related to the use

Leprosy – worldwide distribution

Thalidomide in Brazil
• The first cases of malformations associated with the use of
thalidomide-based drugs in Brazil were reported in 1960;
• The official number in Brazil until 1965 is about 300 cases;
• Some cases were difficult to prove due to the high
incidence of self-medication and the time elapsed from
drugingestion until diagnosis

Fig. 7

Fig. 9

Thalidomide 1960 - Brazil

Leprosy – Brazil
35,000 new cases each year
Inequal distribution over the country
North: 8/10,000
South: < 1/10,000

Fig. 8

Fig. 10

139

2nd International Symposium on Thalidomide Embryopathy in Tokyo

of thalidomide in leprosy. At that time, thalidomide was not

mother “You cannot use this medication when you are preg-

available in the pharmacies, but it was easily obtained by

nant. When you discover that you are pregnant, you should

people affected by leprosy through government programs.

stop the medication.” Therefore, the woman didn’t relate the

I had one case, and this case shocked me, still to this day.

problem in the baby to thalidomide, because she followed

It occurred in the late 1980s, in 1987 or 1988. I was beginning

strictly what her health professional has told her. (We know

my career as a medical geneticist. I had this patient with

that the teratogenic window for thalidomide is in the very

limb reduction defects. However, the patient had a broth-

beginning of the pregnancy when most women do not even

er who was affected. Therefore, to my mind, as a medical

realize they are pregnant.) (Fig. 12)

geneticist, it would be an autosomal recessive disorder.

In the 1990s, many changes were made to the regulations

This was before we had many genetic tests available. But it

in Brazil. Presently we have thalidomide approved officially

caught my attention that it was not the mother that brought

for leprosy, lupus, multiple myeloma, AIDS, and some indi-

the child in, it was always an aunt. I then asked the aunt

vidual indications that doctors can apply and they have the

why the mother could not come to the clinic. They were

license to prescribe. (Fig. 13)

from inland Rio Grande do Sul (my home state). She replied

Here is how the thalidomide is dispensed in Brazil. It is

that the mother was ill. I proceeded to ask, “Which illness?”,

not commercialized and it cannot be bought. It is distributed

to which she responded “She has leprosy”. At that moment,

only through health programs by the Ministry of Health.

and it still shocks me, I realized that I was facing a thalid-

Herein lies the problem the problem and the solution. Be-

omide case. Furthermore, there was a brother that was af-

cause it is widely available and inexpensive, and because

fected. When I collected their history, I noted that the health

many patients with leprosy live far away and in places

professional that was taking care of this family had told the

difficult to access, they may get one box containing 30 pills,
or the amount required for one month of use. That means
they may have 30, sometimes 60, pills at home. Thalidomide

Erythema nodosum leprosum (ENL)
a common complication in leprosy

is produced only by one laboratory, under governmental
supervision, and given to patients only by doctors, by the
Brazilian Health Service, free of charge. Patients have to sign

•

ENL: Skin reactions are erythematous nodules associated
with arthralgia, fever, iritis, malaise and neuritis. Visceral
manifestations can include hepatosplenomegaly, nephritis,
orchitis and pleuritis.

•

In 1965, Sheskin treated six cases of ENL within 24 hours,
with a favorable response using 300 mg thalidomide/daily.
Later, he published 4,522 patients: 99% of good results.

education are sometimes even unable to read. So, it depends

•

Treatment lasted from a few days to six months. Most
cutaneous lesions responded within a 24-to-48 hour
period.

professionals. Women of reproductive age should not be

•

After suspension of the medication symptoms generally
relapse

for informed consent, but we know that often the patient
doesn’t understand exactly what is written. People with low
very much on how the information is given by the health
prescribed, unless in special circumstances.
But again, here is a problem. Leprosy runs in families,
not because it is a genetic disorder, but families do have
susceptibilities. In the communities and families, generally,

Fig. 11
Latin American Collaborative Study
of Congenital Malformations

Thalidomide in Brazil
• Approved for

The ECLAMC registered 34 thalidomide embryopathy cases born
in South America after 1965 whose birthplaces correspond to
endemic areas for leprosy.

Leprosy - ENL
Lupus
Multiple mieloma
AIDS
Individual indications

33 born in Brazil 1969 - 1995
Related to the use in Leprosy

Fig. 12
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more than one is affected. Women know that thalidomide is

This slide shows our paper published in 2007. It shows

wonderful and, if they have pain, they may try many times

that there are still babies being born with TE in the twen-

to get the medication.

ty-first century. (Fig. 15)

As I am going to show you later, this is like giving guns

Here we show the distribution of the new cases of TE in

to children. It is not exactly the same, but you know that the

Brazil after 2000. Imagine that in the twenty-first century ev-

risk is there. It is almost impossible to imagine that, during

erybody knows that thalidomide is a teratogen and yet we

the use of thalidomide or misuse of thalidomide, we are not

have new cases in Brazil. (Fig. 16)

going to have inadvertent pregnancies in women that have

This case, shown yesterday by Dr. Emma Baple, was born

a low level of education. Women with a prescription for tha-

in 2005 in the north of Brazil. Initially, I thought it was im-

lidomide should use two contraceptives: one hormonal and

possible that there were still thalidomide babies being born

the other by barrier. But look at that, in Brazil, 3 million to 4

at that time. But when the first pictures were seen, I realized

million tablets of thalidomide are dispensed every year.

that I was wrong, and that there was a strong possibility

Once, an effort was made to disallow women of reproductive age to use thalidomide. However, the association of

of this being a child with TE. I travelled there and we confirmed that it was indeed the case. (Fig. 17)

patients with leprosy complained that it was unfair for the

In this case, the mother was not affected by leprosy, but

women to suffer more consequences than men. Therefore,

her husband was. They were very poor and illiterate, and

the Patients Association campaigned for the right of the

the mother denied using thalidomide during pregnancy.

women to have the same access to thalidomide as men. As a

So, I rephrased the question, because many women do not

consequence, the regulation now doesn’t exclude women of

know that they are pregnant before they get tested. Often,

reproductive age from using thalidomide. (Fig. 14)

when a woman recognizes her pregnancy, she is already

Thalidomide in Brazil
• Not comercialised
• Produced ONLY by one laboratory under
govermental supervision
• Given to patients only by doctors of the
Brazilian NHS (SUS)
• Informed consent
• Women on reproductive age should not be
prescribed unless special circumstances
• Use of two contraceptives
• 3 – 4 million tablets/year

3 cases
1 case

1 case

1 pair
twins

RECENT CASES (AFTER 2000)

Fig. 14

Fig. 16

Case 1: 2005

Fig. 15

Fig. 17
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several weeks pregnant. So, I asked her in a very polite and

worker didn’t know where to apply the vaccine she had no

sensitive way (to not let her feel accused): “By any chance,

upper limbs. The Ministry of Health was approached and

have you taken this pill just before you got pregnant?” She

asked how to perform a vaccination in a patient who doesn’t

said: “Yes. I was sick, and we have this medication at home.

have limbs, arms. Considering the region, where leprosy is

It was in the cupboard, beside the sugar.” She took the pills

highly prevalent, the suspicion of TE was raised and later

and she felt better. In her mind, she was not yet pregnant.

confirmed. The mother had used thalidomide for leprosy

She only recognized her pregnancy when she was already 2

because the doctor told her that she could not get pregnant

months pregnant.

while using thalidomide. Her conclusion was that thalido-

One important thing in Brazil is that we also sometimes

mide had contraceptive properties, which we know is com-

have cases prenatally diagnosed. However, in Brazil, preg-

pletely untrue. Besides that, her husband didn’t know that

nancy interruption (abortion) is not only medically unac-

she had a past history of leprosy, and she didn’t want to dis-

ceptable, it is a crime. So, anyone who performs an abortion

close it to him. So, the baby was born and died, secondary to

might go to jail, both the doctor and the woman. Regrettably,

a severe heart problem. (Fig. 21)

it is very, very complicated. (Fig. 18)

The third and the fourth cases were a twin pair in Porto

The second case emerged in 2006. (Fig. 19)

Alegre, my home town, where we don’t have leprosy. How-

One year later I saw this patient with upper limb defects

ever, the grandmother of this baby was affected by multiple

and also cardiopathy. She died at 6 months of age. Amazingly, she was not initially diagnosed as having TE. (Fig. 20)

myeloma. (Fig. 22)
The mother of the baby was a pregnant teenage woman.

She was reported when she presented for the first vacci-

She took thalidomide from her mother, thinking that thalid-

nation shot (which is mandatory in Brazil). The healthcare

omide had abortive properties, because on the label it stated

Circumstances
• Young couple, non-consanguineous, third child,
negative family history
• Very poor, illiterate
• Father affected by ENL, on thalidomide
treatment
• Mother took some pills before recognizing she
was pregnant
•

Obs: Pregnancy interruption is not allowed in Brazil. Exeption for
congenital anomalies ONLY recently for anencephaly cases.

CASE 2 - 2006
Upper Limb Defects
Cardiopathy: VSD, ASD, conotruncal defects – Died before 6 months
Normal chromosomes – GTG banding

Fig. 20

Fig. 18

Circumstances

São Luis do Maranhão - 2006

DESDOBRAMENTOS
SIAT – Rede de hanseniase internacional – talidomida
Morhan – Trabalho Voluntario

• Mother affected by ENL, in use of thalidomide
100mg/day
• Low SES
• Not using contraceptives
• Not well informed, believed that thalidomide had
contraceptive properties
– Doctor said, you shouldn’t get pregnant : in
Portuguese, as in English, this phrase con lead to a
dubious interpretation

Populacoes indigenas – Sindrome do Alcool Fetal

Fig. 19
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the following: “Many times it causes the loss of the pregnan-

atresia. She was uncared for. The history is very sad. Prior to

cy.” One of the twin births was a stillbirth, with the absence

my visit she had obtained compensation but received inade-

of thumbs, and kidney agenesis and pulmonary hyperplasia.

quate care. All the money went to the parents her father took

(Fig. 23)

the money and bought a big car. Furthermore, even worse

At this point, we started a project that focused on a fol-

than that, her father used her as advertisement. He would

low-up of these cases and we also tried to find out if there

say: “Look, I have this deformed…”apologies for the word,

were other cases. (Fig. 24)

but“…deformed child, we are poor, we need support from

Once again, we found more cases in Northeast Brazil
from mothers with leprosy. (Fig. 25, 26)
In this slide, we show this small town called Cajari, where
this affected girl was born. (Fig. 27, 28)
Here is the same patient showing the eye anomalies.
Here is another case, never yet reported. The child was
9 years old at the time, from a family where almost all relatives had leprosy, in the vicinity of Cajari. (Fig. 29)
In this slide, the year was 2017, and I was called to see
a patient born in 2012. So, she was 5 years old at that time.

the community” and placed it on social networks. It was
through the social networks that we noticed this patient. She
had hearing and eye problems, and was not being properly
cared for.
In conclusion, we are trying to now establish some basic
defects to follow and for mandatory reporting in Brazil so
that these cases can be established soonest. (Fig. 30)
Here we present our decision tree, very similar to what
Dr. Emma Baple presented yesterday, to define a phenotype
for surveillance. (Fig. 31, 32)

Again, the socioeconomic status was very low. And look, it’s

We have also published a booklet, in Portuguese, avail-

interesting to find the acromion is a very prominent charac-

able in both printed form or through a website, which is

teristic of TE as Dr. Emma told yesterday. She also had anal

freely available to all doctors and health professionals. It

Porto Alegre - 2006

Fig. 24

Fig. 22

Circumstances

Cajari, Maranhao, 2010

• Twin birth
– 1st twin: stillbirth, absence of thumbs, kidney agenesis,
pulmonary hypoplasia
– 2nd twin (photo): bilateral limb defects, ASD

• Mother: 17 years old, psychiatric problems
• Grandmother: multiple myeloma, under treatment with
thalidomide
– Mother grabbed thalidomide from grandmother, believing it could
have abortive properties

Fig. 23

Fig. 25
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explains how to use thalidomide and all its consequences,

As we can see from the table, we registered the following

with the aim of providing health professionals with more

as being frequent problems: deafness, hearing problems, and

information about the risks of thalidomide use. (Fig. 33)

dental loss. We were unable to obtain good blood pressure

Here we show other work, similar to what is being pre-

measurements, but some cases had medical records of car-

sented here. In this paper, published by Salzano (my thesis

diovascular problems. This was compared with the general

director), 93 Brazilian teenagers with TE were evaluated

population; however, our sample was only 23 individuals.

during the 1980s, when they began to pursue compensation.

But just imagine, 30 years later, to get 23 individuals again

(Fig. 34)
From 2010, we tried to recontact those who lived in our
state for a follow-up. (Fig. 35)
This is the Kowalski paper published in 2015. Here, we
took a picture of some of them. When we explained what the
project was about, i.e., a follow-up of their health conditions,
some didn’t want to participate in the project. They even
didn’t like being recognized as a ”thalidomider” they hate
this word. That means that someone is defined by her medical condition and not being Paula, June, or someone who,
amongst other things, has thalidomide syndrome. Here we
see other project participants: Teresa, Fernanda, and this is
Thayne Kowalski (all women).

Fig. 28

Fig. 26

Fig. 29

Fig. 27

Fig. 30
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a high proportion. We also observed a higher frequency of

cause they have a congenital anomaly there is no future for

psychological or mood disorders, mostly stress or depres-

them. They feel as if they are not part of this civilization, they

sion. We can guess that there is some bias since they are vol-

have felt worthless and excluded from the very beginning.

untarily participating individuals, so we might imagine that

Furthermore, as they do receive a compensation, they might

people who had endured more suffering would be more

think that they are not entitled to complain. (Fig. 36)

willing to participate. But the opposite could also be true. If

Finally, the conclusions. Even with stricter surveillance

you are too depressed, you might even think the following:

and regulations, indications, from case history, are that Bra-

“Okay, why do I have to answer all these questions for this
doctor?” We therefore think that the bias of voluntarily participating is not quite relevant. And, as I have heard from
you earlier, mood disorder is expected. Nonetheless, it is
important that we register this disorder, and register that it

• Booklets produced by the
Brazilian Ministry of Health
to educate health
professionals
• 92 pages

is above what we see in our population.
Currently, we are trying to expand the study because the
subjects are now approaching their 60s. We would like to have
a group (all together), not only from our state but from other
parts of Brazil, and to empower them a little bit more. I think
that one of the most interesting things for me, to be here/to
take home, is the sense that these women can be empowered
and take care of themselves. Many of them believe that be-

Fig. 31

Fig. 33

Fig. 34
Operative decision tree for nationwide surveillance:
TEP – Thalidomide Embryopathy Phenotype
Limb Reduction Defects

Pre-axial
Known
Syndromes

Unilateral

Intercalar

NOT COMPATIBLE
Post-axial

Phocomelia

Síndromes
Amelia

Transverse

Fig. 32

COMPATIBLE

Fig. 35
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zil is reticent to introduce any thalidomide analogue. Lena-

“scientific generations” working with TE: Salzano, myself,

lidomide and pomalidomide are only available through im-

Fernanda Vianna, and Thayne Kowalski. I wish to thank

portation and are much more expensive than thalidomide.

them for this collaborative work. (Fig. 38)

However, the inequality remains: richer people can afford to
use pomalidomide and lenalidomide, which, although teratogenic, have fewer side effects. (Fig. 37)
So, thank you very much. This is our group, with all four

Q&A
Fumihiko Hinoshita: Thank you very much, Professor
Schuler-Faccini. We are now open to questions and discussion.
Tsugumichi Sato: I am Sato from the Ishizue Foundation.
Congratulations and thank you very much for your impressive presentation. Yes, we Japanese thalidomiders feel very
sorry about the story in Brazil. And my question is I actually
have two questions. First, regarding the number of new
victims after 1965 I’ve heard from Cláudia that there are 120
new victims in Brazil.
Lavinia Schuler-Faccini: Yes, Cláudia. Yes.
Tsugumichi Sato: Is it right or wrong?

23 INDIVIDUALS

Lavinia Schuler-Faccini: Yes, it is. However, I put this num-

Fig. 36

ber of 34 in our paper because those 34 were the patients
that we have seen. Regarding the 120, I am not sure that all

Conclusions

of them have TE. Limb defects are quite common. But the

• Even with stricter surveillance and regulations,
the case history makes Brazil reticent to
introduce a thalidomide analog.
• The easy administration (orally) and the sharing
of medications (a practice that is still quite
common and which has been observed in the
latestcases of the syndrome) cannot be
overlooked

problem is, it’s quite ethic. They are receiving the compensation. They have limb defects. So, it would be harmful if we
now go to them and say, “Okay, you have a genetic condition.”
So what we did is, in some cases, some particular cases we
have some cases of ectrodactyly that we know that are not
due to thalidomide. So, we call them for a private consultation, and say “Okay”. But we are mindful that some cases
can be confounded with thalidomide. We try not to, you
know, not make them spiteful but try to conceive that they
have a risk for future generation or something. But Cláudia

Fig. 37

is mostly right. Cláudia is very, very strict in diagnosis. She
is very good in diagnosis right now. She says “You are not”
or “Yes, you are”. Now you can call Lavinia, because she is
going to tell that you are not an individual with TE or you
can rightfully ask compensation for the newer cases.”
But it is around 100, I guess. And even so sorry to say something more regarding these cases, I strongly believe that
these cases I am showing you is what we saw just by chance.
There are probably more that are not registered or reported.
The regulation now in Brazil is so strict on thalidomide use
that even the parents can be prosecuted or be considered
accountable for their children being born with an anomaly
talidomida.ufrgs@gmail.com

Fig. 38
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I am pretty sure that we have many more cases being born
in Brazil, but we are not being informed.

or compensation?
Lavinia Schuler-Faccini: Yes, they have. They have com-

Tsugumichi Sato: Thank you. And the second question is

pensation because of thalidomide, because as the govern-

about recent cases. I have a photo yeah, this one. So, do you

ment gives the medication, the government is responsible.

know the case, born in 2006?

So they have a compensation, they have a moral compen-

Lavinia Schuler-Faccini: Okay. It is not ours.
Tsugumichi Sato: And this?
Lavinia Schuler-Faccini: This, was born in 2006?
Tsugumichi Sato: Swedish thalidomider gave me the photo.
Lavinia Schuler-Faccini: Okay. Yeah. It’s so similar to the
patient we saw in 2005. I don’t know…
Tsugumichi Sato: 2005.
Lavinia Schuler-Faccini: Yeah. But I am not sure it’s the
same case, because there is the…

sation. It’s a huge amount of money. The problem is like
this it’s like the car (the story I described earlier). The father
bought a huge car let me see, in US dollars, imagine something that is around $30,000. Then, even worse than that,
after buying the car he left the family. So, when I was there,
they called us, because they (the family) were in misery
again. So, they didn’t have this huge moral compensation.
The thalidomider still has a monthly, how can I say, payment. But, besides the monthly payments, any patient with
thalidomide syndrome receives this, like, compensation, big
compensation, and they spend it all. Yeah.
Junko Fujitani: Then, diagnosis: who diagnoses whether

Do you know in which state or city was the case born? No?

the baby is a thalidomider?

Because it’s quite similar to, I looked at…

Lavinia Schuler-Faccini: Yes. Why this baby? Why was she

Yes. Yeah, it’s my patient. Yeah. I am sorry it’s my patient.
It’s the same one that I showed. Yeah. Yeah, I know him very
well. Yeah. Yes. Exactly, yeah. I even know his name. Sorry.
It’s the same baby that Emma presented yesterday and I
showed today; I followed him.
Fumihiko Hinoshita: Okay. Now, it’s okay to confirm the

diagnosed? Because she was on Facebook. As that region
has a high prevalence of leprosy, we communicated with the
Ministry of Health and we went there to examine the baby.
Of course, there was proven exposure of the mother. She
used. She was still using. We also did some medical tests,
genetic tests that drill other common conditions’ phenocop-

case, you know…

ies.

Lavinia Schuler-Faccini: Yeah, it’s a confirmed case. Yeah.

Junko Fujitani: Thank you very much.

Fumihiko Hinoshita: Okay. Is there any other question or

Fumihiko Hinoshita: Okay. Nothing else? So, thank you

comment?

very much, Professor Schuler-Faccini. Thank you.

Christina Ding-Greiner: In Germany, in the scientific ser-

Staff: Thank you very much, Drs. Hinoshita and Schul-

vice from the Bundestag, I found a paper dating from 2008.
There I found details about thalidomiders in Germany. They

er-Faccini. And now, let us move on to the panel discussion.
Please first allow us a few moments to rearrange the tables.

mention Brazil, and they say that there were 480 acknowledged thalidomiders in Brazil. What do you think of it?
Lavinia Schuler-Faccini: Yeah, it might be possible. Considering those born in the 1960s, before 1965 and later, I
think it’s accurate.
Christina Ding-Greiner: It’s correct?
Lavinia Schuler-Faccini: Yeah.
Christina Ding-Greiner: Thank you.
Fumihiko Hinoshita: Okay. Do you have any other questions? You have nothing? Okay, please.
Junko Fujitani: Do new thalidomiders have some pension
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Panel Discussion
Chairperson: Dr. Fumihiko Hinoshita (National Center for Global Health and Medicine, Tokyo)
Discussants: Dr. Ryoji Kayamori (Teikyo Heisei University, Tokyo)
Dr. Junko Fujitani (National Center for Global Health and Medicine, Tokyo)
Dr. Dee Morrison (The Thalidomide Trust, St Neots, UK)
Dr. Christina Ding-Greiner (Institute of Gerontology, University of Heidelberg, Germany)
Prof. Dr. Klaus M. Peters (Dr. Becker Rhein-Sieg-Klinik, Nümbrecht,Germany)
Dr. Shadi-Afarin Ghassemi (Unversity of Gothenburg, Gothenburg, Sweden)
Dr. Jan Schulte-Hillen (Notfallzentrun Klinik St. Anna, Luzern, Switzerland)
Prof. John Skinner (Royal National Orthopaedic Hospital, Stanmore, UK)
Prof. Lavínia Schuler-Faccini (Federal University of Rio Grande do Sul Genetics Department, Brazil)
Dr. Emma Baple (Royal Devon & Exeter NHS Foundation Trust, Exeter, UK)
Ms. Elizabeth Newbronner (The University of York, York, UK)

Panel Discussion on TE
In Tokyo,

July 15, 2019

Agenda 1
Indication of hip joint surgery and other surgical treatment
1. Are hip joint surgery and other surgical treatments often
practiced in your country?
2. When do you think those operations should be done?

3. Do you think the operations have been successful in your
country?
4. Do you think it necessary to do orthopedic surgery in the
future for thalidomiders in their 60’s and 70’s?
5. Is it possible to technically collaborate in the area of
orthopedic surgery among different countries?

Fumihiko Hinoshita (Moderator): Okay, are all of you
ready? I have an agenda for the panel discussion. There are
three main points.
The first one is indications of hip joint surgery or hip replacement therapy, and other surgical treatment for thalidomiders. The second one is new claimers and new cases with
TE. The third one is how to diagnose TE.
Let’s start with point number one: indications of hip joint
surgery and other surgical treatment for thalidomiders.
Professor Skinner gave a special lecture on total hip replacement surgery. So, hip joint surgery and other surgical procedures are often practiced in your country, the UK. First, I
should ask the English panelists about it : how about in your

national averages are as follows: 0.8% hip replacements and
1.5% knee replacements. But it is age related. So, by the time
you get to 80, 5% of the population has had a hip replacement and 10% has had a knee replacement. So, there is a
diagnosis issue and there is also a time issue.
The commonest indication that we’ve seen has been dysplasia, which is probably a pre-arthritic condition. So, these
patients with dysplasia do have a risk for generating osteoarthritis. The indication is always pain there has to be pain.
I don’t think you would perform hip replacement in the absence of pain. It is a very effective form of pain relief and it
should be considered. It does often improve function, stamina, walking, and quality of life. So, it needs to be considered

country, Professor Skinner or Dee Morrison.

in those contexts really.

John Skinner: It’s not commonly performed, but then it’s

Fumihiko Hinoshita: Thank you. How about in Sweden, Dr.

likely to be indicated more frequently in the future as pa-

Ghassemi?

tients get older. The question earlier about 1% of patients

Shadi-Afarin Ghassemi: As far as I know, we have one

with thalidomide having joint replacement in the UK the
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patient who has received a total hip replacement. He was

bodyweight force directly through the hip joint. And if that’s

actually displaced from the beginning. In the five PFFD in-

painful, then the other test is to flex the hip up passively and

dividuals in our group, none of them have even asked for

internally rotate a flexed hip. If that generates pain, then,

it. Some of them are using wheelchairs, they are not using

together, these are two very simple and quick screening tests

crutches for walking. Those who have a prostheses, they ha-

for hip pathology, and almost certainly degenerative change,

ven’t been, they haven’t loaded that much probably. So, they

irrespective of whether or not there is dysplasia. And I think

haven’t actually asked for it.

if we look for patients I think, if patients have got hip pain

I mean, when we did our first study and found that they

or leg pain, as they are aging, we ought to be screening them

have a lot of … that they have a much higher risk of osteoar-

more, because we genuinely have a good treatment for those

thritis in both hips and knees, that level of osteoarthritis was

patients in pain. So, that would be my advice, to look for

discovered by computer tomography. So, it was not related

it. If either of those tests generate pain, or mechanical pain,

to how much actual pain they had. So, they haven’t got

that’s pain on weight-bearing and with-activity, often with

these symptoms yet.

night pain, then those are the signs of arthritis. It would cer-

So, we are prepared. If they come, then we know that it

tainly be worth getting an X-ray and then evaluating from

might be because of osteoarthritis. But no, we haven’t got

there.

more.
Fumihiko Hinoshita: So, do you think you will have an in-

Fumihiko Hinoshita: So, it’s very important for us to do the
appropriate evaluation before thinking of the operation. If

creasing number of chances to carry out hip joint surgery in

we found some Japanese thalidomiders who were suffering

Sweden in the future?

from pain, and then got the results for the operational in-

Shadi-Afarin Ghassemi: Yes, I definitely believe so. However, it doesn’t mean that it should be for those with PFFD.
It could actually be also for others.
Fumihiko Hinoshita: How about in Germany?
Klaus M. Peters: I think we have the highest number of
thalidomiders in Germany. There is an increasing number of
patients with coxarthrosis due to hip dysplasia and we have
already done several hip replacements. I think it started in
the last 10 years.
Fumihiko Hinoshita: Okay. Before the next question, how
about it in Japan, Dr. Kayamori?
Ryoji Kayamori: I don’t have any knowledge about that.
Thank you. Dr. Skinner, in front of you are some Japanese
thalidomiders waiting for your advice. They are suffering
from hip pain with dysplasia. So, they want to know your

dications, we would ask you. Anyway, are there any other
comments on this question?
Christina Ding-Greiner: I have a question. How many people with TE in Japan have actually affected lower limbs?
Fumihiko Hinoshita: Lower limbs?
Christina Ding-Greiner: Yeah.
Ryoji Kayamori: We have a lot of thalidomiders who are
suffering from hip dysplasia, even though there are only
two victims with lower limb defects. Ms. Honma, a thalidomider, is she suffering from one side or both sides?
Otomi Honma: It’s bilateral.
Fumihiko Hinoshita: Bilateral, and already undergone surgery?
Otomi Honma: Right. A pelvis rotational osteotomy was

advice on surgery. They want pain relief, but they don’t

conducted.

know what to do. So, they are asking whether they would

Ryoji Kayamori: How many people are there who are suf-

be better off going to you in the UK or remaining in Japan
and waiting for a couple of years. So, could you give us, or
give them, some advice for a Japanese thalidomider with a
painful hip? Thank you.
John Skinner: It’s a good question. For non-orthopedic surgeons, the best way to screen the hips clinically is, if the patient is supine, lying flat on a couch, if you just ask them to
do a straight leg raise; that’s a good screening test, because of
the length of the lever arm, it puts approximately two times

fering, do you know that?
Otomi Honma: In Osaka, in Tokyo, and here, five altogether. Five patients have this dysplastic hip among Japanese
thalidomiders.
Ryoji Kayamori: There are more thalidomiders who are
suffering from hip problems, but they are thinking of having
surgery. However, we don’t have much knowledge about
who is indicated. Any comments, Dr. Yamauchi? (He is the
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former president of the Japanese Orthopedic Association.)
Yasuo Yamauchi: My experience is very limited. I have no
definite answer. But as far as I am concerned, there is no
specific type of surgery applied to thalidomiders. I think, if
the patient has pain, I think we may consider surgery, as for
other patients. But there is no special technique for the thalidomiders.
Shadi-Afarin Ghassemi: Can I just comment on that because, I mean, having hip displacement, it doesn’t need to
be related just to the thalidomide itself, and especially in
women, I mean it’s more common. So, it probably should be
more than 10 patients in Japan with hip displacement that
are not recognized at the birth.
Yasuo Yamauchi: Well, this hip dysplasia, or dysplastic hip,
is very common among Japanese. But, I don’t see anything
specific related to thalidomide.
John Skinner: I think that’s a good point. And the lady
talked about the periacetabular osteotomy. There are plenty
of surgeons skilled in Japan at treating dysplasia and reorienting the pelvis for dysplasia, whatever the cause. The
only problem may be with thalidomide patients with short
phocomelia and non-functional upper limbs, whether they
can manage protected weight bearing for the longer length
of time than an osteotomy may require. But that’s the only
difference. I agree.
Yasuo Yamauchi: Again, we had what we do for just regular hip dysplasia, the high osteotomy or rotational osteotomy. Again, I don’t see anything special for thalidomiders.
John Skinner: I mean, I do agree with that. I think that
the ones that I operate on-it’s usually the surgery of the
dysplastic hip of any etiology. I think there is no particular
anatomical variance but it’s the rehabilitation, the planning
and what’s expected, and what needs to be achieved afterwards…
Yasuo Yamauchi: Well, I think the way of rehabilitation is
different. As I said about PFFD, rehabilitation is very difficult if the patient has obesity.
John Skinner: And if there are two hips that are differently
affected, it’s the one that’s closest to normal anatomy that’s
hugely relied upon as the weight-bearing joint that we tend
to be replacing. In my experience, the ones with PFFD, the
severe malformations of the lower limb, tend not to get joint
replacements.
Yasuo Yamauchi: You are asking me? I have no answer.
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Fumihiko Hinoshita: Thank you very much, both of you.
Then, in Japan, we are generally likely to wait for hip joint
surgery or hip joint replacement, especially among thalidomiders. You know, Professor Kayamori talked about it
previously. But when is the appropriate timing to do the hip
joint surgery? In the 60s or 70s, it that okay? Thalidomiders
in their 60s or 70s?
Klaus M. Peters: I think it depends on the pain. As Dr.
Skinner already said, if you have pain even during the night,
that’s the last sign, and then you should do it. And if the patient wants it to be done.
John Skinner: I’d agree with that. I don’t think this is agebased at all. It’s symptom-based. If the pain is bad enough,
you are old enough. And it’s very simple, the patients can
share in decision making. And the question I always ask is “Is
your pain bad enough to consider an operation?” Patients
will have a view on that. It’s our duty to inform them what
the options are, but that’s a basic step towards surgery.
Fumihiko Hinoshita: In the case of an Ishizue Foundation
member, the woman was in too much pain to sleep well.
Under those circumstances, the surgery might be indicated.
Any comments or feedback, particularly from the President
of the Ishizue Foundation?
Otomi Honma: So, in my case, maybe someday artificial
joints have to be implemented, otherwise my daily life
will be miserable. I understand it. I recognize it that way.
However, I have already undergone the arthroplasty, which
means that I am not sure whether the artificial joints fit me
well or not. That is the biggest concern. So, if the surgeon
can explain my concern well, if I have an opportunity to
meet a good surgeon who provides me with a good explanation to overcome my concern, that might be a different story.
But I understand that I am indicated for the surgery, but I
have not yet been convinced. I have never yet met a surgeon
that has convinced me.
This is one of the issues that I am facing right now. There
is also a muscle-related issue, which is a headache for me. I
am not medical expert. I am a patient with TE and my muscle power is really weak. I am deficient in terms of muscle
strength, I feel I am weak. So, that is why the insertion of an
artificial joint will make me walk properly, without crutches
or canes. That is another concern I have right now. So having an artificial joint means having an osteotomy to remove
my own bone, to make space for artificial bones. So, after
an artificial joint is implanted, I realize that my native bone
is better. I do not want to have that kind of regret. So before
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undergoing surgery, I would like to be convinced. So, I am

use the iliotibial band down the outside. You may get knee

looking for a surgeon who will convince me.

pains or you may get outer leg pains because the body is

Fumihiko Hinoshita: Well, you mean “I don’t know whether I explained it well or not.”
As for total hip joint surgery, without enough explanation
and of course without any sophisticated technique or support, operational support, you cannot reach the conclusion “I
myself should receive that operation.” Is that what you wish
to say?
Jan Schulte-Hillen: I would like to answer to you. Maybe,
if you don’t find a doctor who convinces you, I would like to
show you my total hip replacement which I had 2 years ago.
Prior to the op, I was walking almost like you. I think it (the
op) was the best, my best decision within the last 5 years.
Fumihiko Hinoshita: Yeah, you walk smoothly. Exactly.
Ryoji Kayamori: Jan, you didn’t tell me.
Jan Schulte-Hillen: I am telling you now.
Fumihiko Hinoshita: I listened to Professor Skinner’s presentation. He showed us a very sophisticated example of
an operation. Then we are afraid we can find such excellent
orthopedic surgeons in Japan or possibly in other countries.
We are also worrying about it anyway. Dr. Fujitani?
Junko Fujitani: Allow me to speak in Japanese. I have experience in perioperative rehabilitation of a patient with
polio sequelae. We made plans for the surgery much earlier
than in normal cases. Before the surgery, I carried out long
periods of rehabilitation to build muscle strength. This is
because patients with low muscle strength have low walking ability after surgery. The skills of the orthopedic surgeon
performing the surgery are also important, but proper train-

compensating. So, a good orthopedic surgeon will have a
look at you and assess what’s going on. Maybe a good physiotherapist would be very helpful in looking at the muscle
patterning and optimizing your function at this level. But
generally, as Jan said, if you get rid of the pain, it’s much
easier to rehabilitate.
Fumihiko Hinoshita: Okay. Then, we move to the final
question of the first agenda. Is it possible to technically collaborate in the area of orthopedic surgery among different
countries? You know, in the UK, you have been using 3D
copy techniques before practicing the operation of hip joint
surgery. In Germany, you have maybe advanced in some respects of the operation. So, I think, and I believe, we should
collaborate with the other specialists in other countries. So,
let’s communicate more with the specialist or surgeons in
other countries. What do you say to this?
John Skinner: I think it’s not only possible, I think it’s essential that we collaborate and talk to each other. The world
is a very small place and if we are all facing the same problems it’s important that we learn from each other and so we
don’t keep making the same mistakes. And I think there is a
lot to learn. It’s small groups of patients, as we’ve heard; it
can be broken down into small parts which are treatable. It’s
the rehabilitation and the expectations that may be different
and we do need to fully understand them all. So, I think we
can and should collaborate, and I don’t see any reason why
we shouldn’t or why it’s not possible.
Fumihiko Hinoshita: What do you think of that, Dr. Peters?
Klaus M. Peters: I totally agree with Dr. Skinner. Collabora-

ing of muscle strength in advance will increase the effec-

tion is a good thing, and we can learn from each other.

tiveness of the surgery. So, I am willing to refer you to many

Fumihiko Hinoshita: Yeah. So, Dr. Kayamori, let’s promote

surgeons until you yourself are convinced.
John Skinner: Your concerns are very natural and very understandable. The condition of arthritis causes pain, and the
body is very good at doing anything it can at a subconscious
level to minimize your pain. So quite often something happens, it is called pain inhibition, whereby if you are about to
put weight on that, it’s going to hurt. The body switches the
muscles off and it makes it feel like you’re going to give way.
And the reason why people limp is because it’s the body’s
way of minimizing the pain, subconsciously.
Furthermore, the muscles do weaken because you are not
using them. You start to use different muscles; you start to

the international collaboration in respect of surgery.
Ryoji Kayamori: I am now too old. I was once retired. Rather than approach me, you should approach Dr. Nobuhiko
Haga who is an orthopedic surgeon as well as physiatrist. I
hope he could organize to perform orthopedic surgery for
hip pain, internationally. Unfortunately, he is not present
now (he has some other urgent business).
Fumihiko Hinoshita: Then, you have changed your opinion
now, compared with that of several years ago. You previously said we should wait for the operation for as long as possible.
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Ryoji Kayamori: Yeah. So maybe the Ishizue Foundation

everyone had gone through proper genetic or dysmorpho-

can take central position in organizing, internationally, dis-

logical evaluation. As Dr. Emma Baple mentioned yesterday,

cussion and cooperation for surgical treatment for thalido-

there were some diagnoses of phocomelia that were not

miders with painful joints under the Chief Director of the

really phocomelia, but it was accepted. These new claimers,

Ishizue Foundation, Dr. Sato.

they don’t look exactly, they only went through a legal route

Fumihiko Hinoshita: And of course, the specialists in Germany and the specialist in the UK, including Dr. Morrison,
please give us some information about surgeries in the
future, too. Are there any further comments or opinions on
this first question: indications of total hip replacement?
Yasuo Yamauchi: As far as collaboration goes, it depends
on whether you are going to operate by yourself. Medical
license is required in the particular country. I mean, only
academic collaboration can be realized by the way of the Internet, and all kinds of things.
Fumihiko Hinoshita: Thank you. Then, let’s go ahead to the
next agenda. You know, we have now many new claimers
for TE in developed countries, and we also still find new
cases with TE, for example, in Brazil. We would now like to
talk about the new claimers and the new cases with TE. So,
how many people have been diagnosed with TE in Brazil, in
reality?

to get the compensation. So, it’s not like a medical patient
interview that you can go through. Many times, when they
feel that it’s not thalidomide, they say “Okay, I don’t want
to go further, because if you tell me that I am not, I am going
to be denied the compensation.” So, what I can say is that,
presently, there are many new claimers, but we didn’t carry out any new diagnoses, besides these 120 and the seven
more after 2000. Okay?
Fumihiko Hinoshita: Okay. So, you found the true thalidomiders to be about 120, plus seven new cases.
Lavinia Schuler-Faccini: Yes.
Fumihiko Hinoshita: But there are many subjects who claim
to be real thalidomiders. In fact, they may have other/different diseases, you know.
Lavinia Schuler-Faccini: Yes. Because limb defects were
one of the commonest birth defects. So, a claim is just claim.
So, there are many unilateral amputation defects that we

Agenda 2
New claimers and new cases with TE

1. How many people have been diagnosed with TE in Brazil?
2. Why are thalidomiders still born in Brazil? Is there good
method to prevent it?
3. Have you recently found new claimers for TE in your
country? Germany, the UK, Sweden, Brazil and Japan.
4. How many people have been really diagnosed with TE in
your country in recent years?
5. Why do new claimers claim to be true thalidomiders
now? Do you have any opinion about the reason?
6. Do you have any newly recognized thalidomiders in your
country? Do they get any pension and/or compensation
as thalidomidrs who were diagnosed long ago?

know are other conditions. Ectrodactyly, Poland anomaly,
unilateral, many unilateral defects. But what I want to stress
is that in all these confirmed cases we are sure of the exposure because we followed the mother, we followed the baby.
No one had unilateral defects. So, I totally agree we are
going to go through the diagnosis of TE on DATE and ValiDATE. I totally agree with Dr. Baple that bilaterally it can be
asymmetric, because we are all asymmetric. But unilateral
defects are not part of the thalidomide syndrome.
And what has happened, I think because even in the Brazilian paper published by my supervisor there were some
unilateral defects. I think it’s the same as occurred with
these patients that had children affected. Thalidomide, prior

Lavinia Schuler-Faccini: I think I have already addressed

to and during the 1960s, was used by many. So, of course,

some of them, but, after 2000, we have confirmed seven

by chance, even someone taking thalidomide could have a

cases. These are the ones that I presented, and one was

child with a Down syndrome, for example. We know that

stillborn. Okay? So, six born alive, one stillborn, and one

Down syndrome has nothing to do with thalidomide use. So

has died, confirmed. However, as thalidomide never disap-

probably there are some coincidental cases, just by chance,

peared from Brazil, there are many claims. Many claims are

because after that we never saw any persons with unilateral

from people born during the 1970s and 1980s, they are only

defects with confirmed maternal exposure.

claiming now. So, it was mentioned that for what we call the
second generation of thalidomide-affected people in Brazil,
which means those born between 1965 and 2000, the figure
is around 120. But at that time diagnosis was not clear. Not
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Fumihiko Hinoshita: Okay. Then, did you find any new
cases in the developed countries? I mean, for example, in
Germany. Dr. Greiner, how about it?
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Christina Ding-Greiner: I found some data from 2017, from

formation together. So, we have lawyers on that committee,

the Foundation, in the yearly newsletters. You can read:

and medical experts, and it’s a combined decision. Some of

“Since 2009, we have had 833 new claims.” Later I found

the cases are difficult, to try and get the consensus. I think

that in the last 5 years, from 2014 to 2018, there were 21

we’ve had 30 submissions since 2017. So, out of 30, we have

claims accepted and 211 new claims not acknowledged.

put two forward. So, the numbers that actually go to com-

Fumihiko Hinoshita: And the officially recognized thalidomiders, 10 or so, in Germany, right?
Christina Ding-Greiner: Overall, 21 were accepted in the
last 5 years and 211 were not acknowledged. So, you see the
proportion.
Fumihiko Hinoshita: Okay.
Lavinia Schuler-Faccini: May I just ask a question? My
question is very simple. Of these 21, were all born in Germany? Because I know of Brazilians that were already confirmed in Brazil and now they are claiming in Germany. So, I
am just wondering if there is superposition of cases, that we
are not counting twice. Just a question.
Christina Ding-Greiner: I can’t tell you. I have not had the
time to check. It was the day before I started travelling. But I
can look, I can ask the Foundation.
Jan Schulte-Hillen: I can tell you: there were two from Brazil.

mittee and then get accepted are very small.
Fumihiko Hinoshita: Okay. Even after the report by the
group of Dr. Emma and Professor Mansour, you can still
have difficulty in really diagnosing TE in the UK.
Dee Morrison: Yes, and we are quite favorable in our approach. If it’s 51% more likely than not that a new claimant
has a pattern of the damage consistent with that caused by
thalidomide and if it is likely that the mother had access to
thalidomide in the susceptible time period during pregnancy, we will accept the claimant into the Trust.
Fumihiko Hinoshita: How about it in Japan, Dr. Kayamori?
Ryoji Kayamori: Just yesterday, I presented my two cases.
So far, we don’t know that these cases are really thalidomide
embryopathy (TE), or not. Judging from DATE, a diagnostic
algorithm for TE, with an emphasis on the epidemiological
point of view, the first case is more likely to be a thalidomider. However, the second case was born in 1971, nine years
after recall of the drug, even though her malformations real-

Lavinia Schuler-Faccini: Okay.

ly fit TE, with agenesis of the right kidney.

Fumihiko Hinoshita: Okay. Overlapped.

Fumihiko Hinoshita: Okay. What is the reason, why would

Lavinia Schuler-Faccini: So, a double count here, because
those were already in Brazil.
Fumihiko Hinoshita: Okay. Is there any opinion about it?
Dr. Peters?
Klaus M. Peters: Every year I see about 10 to 15 people
enquiring about claiming, but most of them are not thalidomiders. I think one or two per year, they may be possible
ones.
Fumihiko Hinoshita: How about it in the UK?
Dee Morrison: We have a small number of new claimants
who we do accept into the Thalidomide Trust. As I say, it’s
a small proportion and I’ve forgotten the actual statistics.
In 2016, I think, we accepted six claims from the lawyers. In

those people in Japan claim to be thalidomiders themselves?
The reason, why? Could you comment on the reason? Why
would they claim to be real thalidomiders? I mean new
claimers.
Ryoji Kayamori: Yeah, new claimers. Dr. Sato, as Chief Director of the Ishizue Foundation, could you explain this to
us? These two cases were referred from the Ishizue Foundation, were they were involved in TE?
Tsugumichi Sato: In the first case, the mother said to him
that his disability is due to thalidomide, but his parents did
not claim at the time of the resolution of the court in 1974.
Furthermore, his mother had health problems. In his family,
talk about a thalidomider is not allowed. So now he has decided, by himself, to claim; he has claimed whether he is a

2017, we had two people who came into the Trust. And we

thalidomider.

have just sent two to St George’s for them to have a look at.

Fumihiko Hinoshita: How about another one?

So, the numbers are small, but they are still coming through.
Some of these cases are very difficult to decide. We look at
the pattern of damage, as well any history of ingestion. And
then, finally, we have a committee that looks at all the in-

Tsugumichi Sato: Another one, the second case. I don’t
know much about the second case. Yeah, the second case is
similar. In the second case her parents also did not claim,
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they were worried about discrimination in the rural area in
Japan.
Fumihiko Hinoshita: I see.
Tsugumichi Sato: In the third case, her or his mother could
not write characters. She was unable to fill out the claim
form.
Fumihiko Hinoshita: So, it appears that in Japan there are
no new claimers who would like to get, or who would like
to seek, some compensation or monetary gain. Is that right?
Tsugumichi Sato: Not yet.
Ryoji Kayamori: All the Japanese cases are too modest to
ask their mothers or fathers whether they are suffering from
TE or not; they are not moneywise. So, that is the one of the
characteristics of the Japanese new claimers.
Fumihiko Hinoshita: But in Germany and Brazil there are
so many new claimers. I am afraid that, among them, there
are some cases with the deformities who would simply like
to get some monetary assistance or compensation. How
about it, Dr. Ding-Greiner?
Christina Ding-Greiner: I don’t have any statistics, but as
far as I have spoken to people, I found many people with
hearing loss, with deafness, without orthopedic damage.
They didn’t know that they were thalidomiders, and they
oriented themselves to associations of deaf people. And now
they are growing older. They are more vulnerable, too. They
are starting to have problems with arthrosis, with the spine,
and with internal damaged organs. And they remember
what was said in the family - maybe they could be thalido-

guilty.
Fumihiko Hinoshita: Okay. In Brazil, there are many new
claimers who would be absolutely free of TE, right?
Lavinia Schuler-Faccini: I am sorry? In Brazil?
Fumihiko Hinoshita: In Brazil there are so many new claimers, but in reality, free of TE at all, right?
Lavinia Schuler-Faccini: Yes, very few, I think, although I
must say something. There are two different things. One is
the medical diagnosis and the other is the law. Okay? So in
Brazil, if you cannot prove if it’s a compatible case, and if
you cannot prove other cause, and it’s compatible with TE
probably he is going to be recognized. So what I know is
that some cases are accepted in Brazil as having TE, while
in Germany they have refused to be recognized. But what
I am saying is the same. Now, like 60 years later, it’s very
difficult. If it’s not the complete, the characteristic, case, it’s
very difficult to know whether the mother took thalidomide
or not. So, in these less-characteristic cases, if it’s not another
genetic syndrome, it’s difficult to say. But what I am saying
is that for those born in the 1970s, 1980s, and even 1990s, it’s
really, really rare to have a new case. There are many claimants but very few are considered compatible. Now, we have
many other opportunities of genetic testing, so we can now
rule out Holt–Oram syndrome, which we were unable to do
earlier.
So, I know that in this group of 120 there are some patients
with Holt–Oram syndrome. They might also have Okihiro
syndrome. So, recently, because of oriented genetic screening, not full genetic screening, but oriented by diagnosis, we

miders.

were able to diagnose more genetic conditions.

The other group that I spoke to were people with a low ex-

Fumihiko Hinoshita: I see. Okay. Do you have any further

tent of damage and disablement. In some families, it was
taboo to speak about thalidomide and, if almost no bodily
deformities were to be seen, children weren’t told. Now
these people are getting older, and they are suffering pain
and becoming increasingly disabled. They are asking more
questions in order to find out about thalidomide.
All others who were severely damaged, I suppose, were
screened out as children. They were examined and officially
acknowledged. The new claimers are mainly people who,
at first glance, do not appear to be thalidomide-affected
people. For the families, it is difficult to live with the idea of
having a thalidomide-affected child, but for the mothers it
is even worse: it is very difficult to say “I took thalidomide,
and therefore I have such a child.” Most of them feel very
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comment?
Ryoji Kayamori: Excuse me. May I ask Professor Faccini?
You mentioned, as an indication for a thalidomide drug, you
mentioned the lupus, AIDS, and individual indications besides leprosy and multiple myeloma. So, I wonder if they/
the new claimers complained of AIDS or the other indications.
Lavinia Schuler-Faccini: No. It’s interesting. That’s interesting. Because of those, among those claimers, no one
specified these diseases that you have mentioned. It’s not
possible-thalidomide is not in the drug stores, it’s not in the
pharmacies-it’s the government. So, to have a patient using
thalidomide, the doctor has to fill in a form and say I am
going to give this patient this medication. So, if there is now
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any claimer, it may be that our patient is related to someone

maybe where the confusion is lying. But we’ve certainly got

who is registered. But not one of these obscure cases was

two cases that they haven’t seen yet, that they are about to

registered, besides those ones I presented. I was clear.

see.

Ryoji Kayamori: Almost all new claimers include leprosy?
Lavinia Schuler-Faccini: No. That’s interesting. It’s very
important. These cases were not claimers. We diagnosed
them. We went there and said “Okay, this is a thalidomide
case.” The claimers are different. They are in the population,
and they enter as a claimant, yeah, for the legal system. It’s
very important, because these new cases, we ascertain them.

The pattern of damage will be looked at but also how much
access the mother had to thalidomide, it’s not just the pattern of damage. We don’t ask for proof, but we do consider
the history. The timing is also very important.
Shadi-Afarin Ghassemi: How old are they?
Dee Morrison: They will be in the age range; these are in
the age-specific range. Yes. There would have to have ex-

It was not true. But the last patient truly obtained thalido-

tremely good evidence of proof of access to thalidomide if

mide though, that’s the reason why she was certified as a

they are outside the age range by about 10 years, because

thalidomide victim. There are two realities. The last patient,

the drug was withdrawn.

I saw her only for the past 5 years. She got the compensation. Because she went through the legal system, she got the
compensation. But she didn’t get the medical attention. That
is quite schizophrenic. Double reality. You can receive the
compensation yet you are not receiving the proper medical
care. But the claimers, the other claimers, none are in these
special programs.
Ryoji Kayamori: Could you give us individual indications,
what kind of individual indications?
Lavinia Schuler-Faccini: Yes. You know, the number of diseases potentially treatable by thalidomide or its analogs is
about 400, including immunological conditions, cancer, and
skin disorders. So, the doctor has to show that there is literature evidence, and he can then request medication from the
government for a specific patient. The request is going to be
reviewed. It’s not like its immediately approved. It is a process. But it’s possible. Okay?

Fumihiko Hinoshita: Are there any new claimers in Sweden?
Shadi-Afarin Ghassemi: No. In the beginning, when the
government, except the monthly payments that they receive,
according to their reports, and it depends on how malformed they are, how many malformations they have. It was
also at the beginning of the century that the government
paid, well, quite a high amount as one payment.
Then there were some people coming. Actually, a woman
born in 1957 was recognized, which is very, very early, because there was no thalidomide in Sweden before 1959. But,
as you said Dee, it was because of the history, because the
father was a chemist and visited Grünenthal in Germany. So,
he took the medicine with him. And I think the mother never told anyone that she actually took it. I mean, the parents
probably agreed not to say anything. So after that payment,
she submitted a claim, and she was actually approved as

Fumihiko Hinoshita: Okay. Do we have any comment from

well. So, the highest number of TE individuals in Sweden

the UK side? I mean, Dr. Baple and Ms. Newbronner or Dr.

has been 115.

Morrison, comments regarding new claimers in the UK?

But when we started it was 108. There has been a death and

Dee Morrison: No. I’ve just passed on two cases in the last
18 months. So then, we had six in 2016, two accepted in 2017
whom we haven’t seen, and the two going forward now.
Fumihiko Hinoshita: So, in the UK you have recognized
two thalidomiders? New cases, I mean, recently?
Dee Morrison: Yes. We’ve had two cases accepted in 2017.
Fumihiko Hinoshita: Just two cases.
Dee Morrison: And then we’ve got two that we have just

actually one murder, and some that, I mean, I think some
just move on and never have any further contact, so they are
no longer members. But after that, no, we haven’t had any
new claimers.
Fumihiko Hinoshita: Okay. Then you have newly diagnosed TE, two people in the UK, and more than 10 people in
Germany. Then, your government or the trust would compensate him or her, just after the recognition of TE in Germany and in the UK?

passed on to St George’s, just recently, that they haven’t

Dee Morrison: Sorry, you are talking about compensation?

looked at yet. Previously we may have asked St George’s

Fumihiko Hinoshita: Yes, compensation started.

if we weren’t sure about the pattern of damage. And that’s
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Dee Morrison: Yeah. Okay. What we’d do is, if they are

found commonly outside of TE. Those would get the highest

accepted into the Trust, they would receive compensation

scores.

from Diageo, a drug company responsible for those who dis-

There are certain abnormalities that are more commonly

tributed thalidomide in the UK. They would receive a lump

found together, and they would get an enhanced score. And

sum and they would then receive an annual allowance, the

at the other end of that spectrum, we have abnormalities

same as everybody else. What they’ve missed out on is the

that we felt are not part of TE. These included isolated uni-

annual grant every year, up to now. But the lump sum they

lateral limb defects, as Lavinia mentioned earlier. So, we put

still get and they still get the annual grant. And in addition,

the diagnostic aid or algorithm together and presented, at

they will then get the health grant every year annually, from

the WHO Conference in 2014, the features that we felt would

the government.

fall into those different categories, to try and reach a con-

Fumihiko Hinoshita: And in Germany?
Klaus M. Peters: In Germany, we have some medical commission of the proper diagnosis. They decide. And if they
decide “no” in the first round, maybe that claimer has to
seek justice.

sensus on what we now have included in the manuscript.
We want ValiDATE to be available to all clinicians seeing
patients with possible TE. So, it will be available through a
Web-based interface. There will be a small cost associated
with using it, but it’s not-for-profit. It will be maintained by
an independent trust that’s overseen by the Thalidomide

Fumihiko Hinoshita: Okay. The reason why I choose this
agenda, for new claimers and new cases with TE, is partly

Trust. It will be called the ‘ValiDATE Trust’, so that the algorithm can be revised in the light of any new knowledge and

because it’s very tough and difficult in some cases to diag-

it can also be maintained.

nose TE. So, we proceed to the final agenda: How to diag-

Fumihiko Hinoshita: Good news. Anyway, I should ask the

nose TE? Now, we are accepting new panelists this time in
this symposium. For example, Dr. Baple and Professor Faccini. Then, let’s talk about how to diagnose TE.

Agenda 3
How to diagnose TE?

same question to other specialists in other countries. For example, in Brazil, Germany, Sweden, and Japan, how do you
diagnose TE in your country? For example, in Germany, do
you agree with the proposal of ‘DATE’ from the UK?
Klaus M. Peters: Yes. I think it’s a good new tool. We haven’t used it yet because it’s relatively new, but I think we

1. Can you summarize the essence of DATE again, Dr. Baple?

will also use it in future because I think it’s very helpful. Up

2. How do you diagnose TE in your countries?

till now, we have a criteria catalogue for the damages. We

3. What do you think of DATE proposed from the UK?

use clinical examination, X-rays, and ultrasound, for exam-

4. What do you think are the essential and/or important
items to correctly diagnose it?

nitely defined catalogue.

5. Are you planning to newly determine how to diagnose TE
in Brazil and Germany? We just started to think of how
to diagnose it in Japan.

ple, missing kidney and also gall bladder, and so on. A defiFumihiko Hinoshita: Okay. What do you think of it, the
‘DATE’ from the UK? Dr. Ghassemi from Sweden?
Shadi-Afarin Ghassemi: Well, ‘ValiDATE’ is, I think, going
to be a very, very useful tool really. I think it’s just amazing.

First of all, can you summarize the essence of DATE again,

Because I know that at the Ex-Center in Stockholm they also

Dr. Baple? And then. do you think it’s a final version of di-

use X-rays. Many individuals actually got their diagnoses

agnosing TE?

during childhood. And those who came later on, as adults,

Emma Baple: So, the premise of ‘DATE’ or ‘ValiDATE,’ as
we are calling it nowadays, is that it can potentially provide
a numerical score for the likelihood that an individual’s congenital abnormalities were caused by thalidomide. So, that’s
the premise of it. And what we did to arrive at that weighted
score was to look at the different abnormalities that are seen
as part of thalidomide, and characterize those as abnormalities that are found very commonly in TE and that are not
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have X-rays. That was very convincing at the time. But then
I realized that it maybe shouldn’t be so. Even only triphalangeal thumbs have been a reason to be approved as a thalidomider (actually there are a couple).
So, I think these tools are very, very nice. But God forbid
if new cases emerge in Sweden. I must say, because it’s so,
so restricted using, I mean, all the fertile women, and even
men, they go through, they have to write a consent how to
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use, how to behave. And women who are using thalidomide, especially with some blood cancers, they have to go
through pregnancy diagnoses every 6 weeks. So, it’s nothing
that, we don’t have the crime of abortion of course in Sweden.
Fumihiko Hinoshita: What do you think of it, Dr. Schuler-Faccini?
Lavinia Schuler-Faccini: Okay. In Brazil, the diagnosis is
stepwise. It has changed over the years, but of course it’s
mostly clinical. It involves exclusion criteria. First, there are
some basic things that it’s more likely to validate. Unilateral
– out. Ectrodactyly – out. There is a panel of various experts
that receive photographs and X-rays. That’s the first step:
photographs, X-rays, any type of evidence, the history, year
of birth, and all. The evidence of exposure is, I must say, useless, because it’s very difficult to be confident and reliable.
So, I am going to say something that is very interesting;
you might say it’s true or not. The people who have proven
maternal exposure, the guilt from parents, and even from
the child that learns as an adult, that says, okay, like open
to public, that the mother took or something. Nowadays,
it’s very, very difficult. So, in the majority of the cases, the
claimants are not certain that their mothers took (the drugs).
It’s like a history that has become repeatedly established,
or instructed by the lawyer. And because it’s very similar,
different claimants come with the same history, without any
confirmed evidence.
So, what I mean is the diagnosis is mainly clinical, but it
includes which type of exposure, if there is anyone in the
family with leprosy or multiple myeloma or AIDS. We begin
with X-rays and photographs.
If there is enough basic evidence that it’s compatible, it is
referred to a medical geneticist. These consultations can be
paid by the government. So, the government pays because
the legal system requires it. Later, they also pay for genetic
tests. In Brazil, if you are poor, you have access to a lawyer,

Fumihiko Hinoshita: Thank you. In Japan, the Japanese
research group has just started to determine the diagnosis
criteria or conditions to diagnose TE correctly. By the way,
Professor Kayamori, do you have any comments about how
to diagnose TE?
Ryoji Kayamori: Yeah. I want to ask Dr. Schuler-Faccini. She
showed us an algorithm, a diagnostic algorithm, not DATE,
based on the preaxial or morphological characteristics. You
showed us one slide. It is very good. In Brazil, it’s difficult to
use the DATE system because it looks like it is easy to obtain
the thalidomide drug. So, in that situation, the DATE system
cannot be used. So, we want to know what is the minimum
characteristics in TE.
Lavinia Schuler-Faccini: Yes. This flowchart that I showed
is what we developed before ValiDATE, before the WHO
meeting. So, it has to be bilateral. It has to be preaxial. Or
a thumb or radial X-ray needed. But if you don’t have the
confirmed exposure, only an ear defect, at this moment it’s
not going to be accepted. You have to have some orthopedic
malformation.
But as far as I know, in Brazil, to date, only ear anomalies
are not asking for compensation, it’s more related to limb
anomalies. We now presently carry out molecular testing,
for Holt–Oram, Roberts, and SALL4, because it’s impossible
to make a differential diagnosis and, in some cases, a specific
diagnosis. But these three conditions are likely to the basics;
they must be present, to qualify for compensation. So, you
have to have negative test results for these three genetic conditions before being eligible to receive the compensation.
Ryoji Kayamori: May I ask one more question?
Lavinia Schuler-Faccini: Yes, of course.
Ryoji Kayamori: If you have a patient requiring a differential diagnosis, for instance, for Okihiro syndrome, the absence of radials, and Duane syndrome, is it easy? We don’t
have any knowledge about genomic diagnosis, so, is it easy,

free of charge. So even if they don’t gain the cost, they won’t

or how long does it take to get the results?

be paying. If you are richer, you have to pay for these things

Lavinia Schuler-Faccini: Okihiro, there is one gene, SALL4,

and if you gain the cost, you refund it. So, what I mean is
that it’s stepwise, involving mostly clinical criteria, and you
are using almost the same algorithm as Dr. Emma presented,
more intuitively (but not very strict in the sense). If I cannot
prove that there is another genetic condition or another environmental condition, and the case didn’t fit any of exclusion criteria, it is going to be accepted. Okay? So if there is
doubt, the claimant has the benefit.

and we sequence the gene. We didn’t have many patients for
differential diagnosis. Presently, there is a student of mine
carrying out these tests. When we have one Variant of Uncertain Significance (VUS). If we find a VUS, we don’t roll
out because we are going to say: “Okay, we have not enough
evidence that this VUS is the cause.” So, only if you have a
pathogenic or possible pathogenic, according to these international criteria, to rule out/to confirm Okihiro.
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Ryoji Kayamori: We understand your situation. The important things that make a diagnosis of TE comprehensive
with the clinical history and findings, X-ray films, and other
imaging. Genetic testing is not indispensable, but a final approach to make a differential diagnosis.
Lavinia Schuler-Faccini: Yeah, the genetic test is done…
Fumihiko Hinoshita: Now, we have the advanced technique
of genetic or genomic analysis. So, what or how should we
use or utilize the genetic or genomic analysis for the new
claimers or the people suspected to have TE?
Lavinia Schuler-Faccini: It was my question to Emma yesterday, and then we agreed. We use the genetic test only if
we have a phenotype, then I say it’s thalidomide or Okihiro
or Holt–Oram or Roberts. So, I never use like a screening
test. It’s going to be a headache and it’s impossible. So first,
a very clear clinical description. Because these three syn-

Fumihiko Hinoshita: Dr. Schulte-Hillen?
Jan Schulte-Hillen: I just wanted to ask if there is any new
test available for Holt–Oram syndrome, because, as far as
I know, it has a sensitivity of only 0.3. That means twothirds of the cases remain undetected. So, the test could not
be used to actually rule out the Holt–Oram syndrome. Are
there any new developed tests, or is that still the situation?
Lavinia Schuler-Faccini: I am going to ask Emma later, but
to my knowledge, no. And we know, that’s the reason we
say it in doubt, the claimant has the right. So, what I mean
is that there might be some Holt–Oram cases that we were
not able to diagnose, and then the doubt goes in favor of the
claimant. But I don’t know if you have more information
about the molecular tests for Holt–Oram.
Emma Baple: No. Except that I guess we can do more accurate copy number variant analysis nowadays than probably

dromes are very much alike in terms of the genetics. Some-

that number indicates. And I guess the other thing I would

times there are other congenital abnormalities, but it de-

say is there are some clinical differentiators. So, I think there

pends, you know, on your medical assessment. It starts with

are some aspects of Holt–Oram that clinically are slightly

a very good medical consultation, and then you proceed to

different from thalidomide, and that you wouldn’t necessar-

the other tests. Sorry.

ily see in thalidomide, like the particular EKG or ECG ab-

Fumihiko Hinoshita: Is there any other opinion from the
specialists in other countries? Okay. Dr. Baple?
Emma Baple: I completely agree with that consensus. I
think there is a move to do more complicated genomic
testing, so exome or genome testing. Certainly, I know people who have done whole exome sequencing and trawled
through all of the variant data, which I think is actually
quite dangerous. And some people would argue for an
extended panel, but I think that, in reality, you have to get
back to your clinical skills, examine the patient, determine
a differential diagnosis, and test them for the disorders that
you think that they might have. I would probably add in,
and I presume you also do, a microarray for some patients.
Lavinia Schuler-Faccini: Yes. Yeah.
Emma Baple: Yeah. So, I would also add in a micro and I
would do SALL4, as well as SALL1. Would you agree with
that if you had it available, Lavinia?
Lavinia Schuler-Faccini: Yes.
Emma Baple: Yes, I would do SALL1 and SALL4.
Lavinia Schuler-Faccini: Yeah, SALL1, too. Yes.
Emma Baple: Because Okihiro and Townes–Brocks are pretty difficult to differentiate from each other. So, yeah.
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normalities you sometimes see in the shape of the shoulders
is quite characteristic.
Lavinia Schuler-Faccini: Yes. Yes.
Emma Baple: So, whilst saying that any reasonable doubt is
in favor of the claimant, I think there are some clinical indicators. And it is a diagnosis that you’d want to get correct.
Lavinia Schuler-Faccini: Yes. You know, that’s the question
I mentioned when we have a separation between the legal
and the clinical sides. I have a patient, rather, I had a patient
(“had” because she abandoned me). But I am going to tell
you why because I was pretty sure that it was Holt–Oram.
There was no evidence. And she was born in a place that
had no thalidomide. The phenotype was more Holt–Oram
than TE. So, I counseled her as Holt–Oram. But she was really angry, saying “Okay, you are denying me the right I have
for this compensation.” So, I said “Okay, it’s different information. I am your doctor. You have the right to approach the
legal system.” She went and she was successful, not with my
report, because of the legal system she entered. It was before
having the test. And now that she has the compensation, she
no longer wants to be tested. Sometime, when I met her, I
told her “Okay, you are protected by the secrecy of the medical system. So, if you want …?”
But she doesn’t want. It’s too risky for her to have a test that

Panel Discussion

might be negative. So, the only thing I said is “Okay when
your child is grown up, please tell her that perhaps it’s good
to have a genetic test or something. That it’s protected. But
it’s a question because it’s autosomal dominant.” So, for her,
okay. But for your grandchildren, there might be a risk. So,
okay, that was how our medical doctor–patient relationship
ended. But I do think I tried to convey the message. She
probably understood. She was a patient with a good education.
Emma Baple: Let’s hope so.
Fumihiko Hinoshita: Okay. Thank you very much. Anyway, to diagnose TE correctly and genetically, it is a delicate
problem. Anyway, the hot discussion continues, but I think
the time is over. Finally, are there any other comments from
other specialists or from the floor? Final comments?
Lavinia Schuler-Faccini: I have just one final comment.
Fumihiko Hinoshita: Okay.
Lavinia Schuler-Faccini: I think my final comment is addressed to Dr. Handa who spoke yesterday, and to all the
biochemists. We have to find a non-teratogenic drug. Because thalidomide is important. You are on this side, but I
have friends with multiple myeloma, and multiple myeloma
was a death sentence until some years ago. Now, they are
living more than 5 years. Even in Brazil that it’s underdeveloped. And when I see these patients with leprosy, they
are suffering. So it’s not possible to say “Okay, you must not
take this medication, but the men can take it.”
Regarding the future there is one question here: how to prevent? We need to find a drug that has the therapeutic potential and non-teratogenic potential. But, that’s my opinion.
Fumihiko Hinoshita: Okay. Thank you very much for collaborating together with us for the panel discussion here. We
have heard many good results and conclusions here in this
panel discussion. And, of course, all of us came to mutually
know the real situation in other countries regarding TE.
Anyway, thank you very much again to the panelists and
to the audience. I would now like to close this panel discussion. Thank you.
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Closing Remarks

Fumihiko Hinoshita, MD, Ph.D.

Staff: Dr. Hinoshita, all the panelists, thank you very
much. At the very end, we would like to receive closing
remarks by Dr. Hinoshita. So, let’s continue in this way.
Fumihiko Hinoshita (Chairman): Well, thank you very
much for the in-depth discussion on important themes in
thalidomide embryopathy or TE over the past 2 days. In
fact, investigations and research for the Japanese thalidomide victims have continued since the 1960s, originally by
the Teikyo University group and recently by the research
group of Ministry of Health, Labour and Welfare (MHLW),
first organized in 2011.
However, leading up to the time of the first international
symposium on TE in Tokyo, held in 2015, we Japanese group
members only knew of a few or several who were engaged
in the research activities and support for the thalidomide
victims throughout the world.
I believe that our vigorous international activities and the
first International Symposium on TE, held in Tokyo in 2015,
and in particular the presentations of the invited European
speakers have greatly influenced the TE researchers, not
only in Japan but also in Europe.
These activities have played a role in promoting international collaboration and exchange of valuable information between the specialists in Europe and Japan. In addition, these
international activities might facilitate clarification of more
specific TE-associated problems and promote future consideration of specific measures to overcome such problems.
Together, these activities progress clinical research on TE

All of us should
continuously
work towards
resolution of
TE-associated
problems.

in countries such as Germany, the UK, Sweden, and Japan.
Moreover, I feel now that the researchers would be more
stimulated, and learn more things from colleagues abroad.
Therefore, the present international symposium is very valuable in many senses. We have newly invited guest speakers.
Professor Handa spoke on teratogenicity and the pharmacological mechanism of thalidomide. Professor Skinner spoke
on total hip joint replacement. Professor Faccini reported
new cases with TE in Brazil. Dr. Baple reported on how to
diagnose TE. All of the themes they discussed are very important. They are fresh topics that were not included in the
previous symposium.

Next slide, please.
Though we have not completely resolved all of the
difficult TE-associated problems, all of us continuously work towards a resolution. Importantly, it is imperative that we do not forget that we have great colleagues worldwide, not only in Europe and Japan, but
also in Brazil and other countries. And I really hope
that this global network on TE will successfully push
forward and function well in the future, too.
Finally, I would like to thank you all for joining us yesterday and today. In particular, I would like to thank
Ministry of Health, Labour and Welfare for their great
assistance, and everyone here. Moreover, I want to
wish you safe travels back home. I also welcome those
of you who will be touring Japan from tomorrow.
Thank you very much again, and so long.

This global
network on TE
will successfully
push forward
and function
well in the
future, too.

Thank you everyone, and so long!
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