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care. The statistics are frightening; there are 7000 rare diseases in the world that affect 
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now President of the Asia-Pacific Alliance 
of Rare Diseases Organizations, which in-
cludes about 19 organizations across the 
Asia-Pacific area, which... It has been a 
very interesting experience because there 
is such a diversity, of course, in that re-
gion. 

Helen Malherbe: 
I am Helen Malherbe. I am currently Direc-
tor of Rare Diseases South Africa, which 
is a registered non-profit organization and 
public benefit organization here in South 
Africa, and we are really focusing on im-
proving the quality of life for all of those 
affected by rare diseases and congenital 
disorders. I am a Director, but I am also 
heading up epidemiology and research 
at Rare Diseases South Africa. I have a 
foot in the academic world as well, be-
ing a Post-Doctoral Researcher. I am 
currently in between academic institu-
tions, but starting again in September at 
a new organization that will be focusing 
on the health economics of rare diseases 
and congenital disorders in South Africa. 
Thank you.

Eyby Leon Janampa: 
I am an Assistant Professor at Children’s 
National Hospital in Washington DC. I am 
also a clinical geneticist, and I have seen 
patients with rare disorders for over 10 
years.

Dong Dong: 
I am Dong Dong, Research Assistant 
Professor from the Jockey Club School 
of Public Health and Primary Care at the 
Chinese University of Hong Kong. I start-
ed to study the social economic impacts 
of rare diseases on patients and their 
families, mainly in China in 2014. I used 
both quantitative survey methods and 
qualitative ethnographic methods to do 
my research. The research approach that 
I have been taking is basically called com-
munity-based participatory approach, 
which allow me to focus on the patient’s 
real-life experiences and the impact of 
disease on their everyday life. That is why 
I also work very closely with the national 
patients’ organizations in China, includ-
ing the China Alliance for Rare Diseases, 
the Illness Challenge Foundation, and the 
Beijing Aili Myasthenia Gravis Care Center. 
Thank you.

Sean Sanders (host): 
I wanted to start out by asking the 
broad questions about the problem, the 
problem of rare diseases and of detecting 
and diagnosing rare diseases. I found 
a quote that I am sure you have all 

heard that is attributed to Dr. Theodore 
Woodward of the University of Mary-
land, where he said, “when you hear 
hoofbeats, do not expect to see a zebra.” 
I believe the point he was making is, 
when you are diagnosing a patient, look 
for the obvious, but obviously when we 
are talking about rare diseases, that is 
not the case. In fact, it is the opposite. 
So, Durhane, maybe I can come to you 
and just ask, when it comes to diagnos-
ing rare diseases, currently, how long 
does it take to receive a diagnosis?

Durhane Wong-Rieger: 
Obviously, the time to diagnosis really de-
pends on where you are, and it depends 
on the type of disease that you have got, 
so we are doing a much better job in 
terms of diagnosing what we might call 
common rare diseases. These are the 
rare diseases which do have a very clear, 
not only just a definition, but they can be 
much more easily diagnosed, they can ei-
ther be diagnosed by a test, diagnosed 
by symptoms. It takes five to seven years 
for some individuals, when we ask people 
how long it took to get a diagnosis, and 
that is what the international experience 
is. The sad part about it is that most of 
these families also say, we get one to 14 
misdiagnoses before we get to the right 
diagnosis, so that is a huge issue.

Obviously, with some of the break-
throughs in terms of newborn screening, 
in terms of genome sequencing, we can 
expect that we will be able to do a much 
better job in terms of diagnosis. But for 
the most part, and certainly around the 
world, we would have to say the challenge 
in getting a diagnosis is still very, very dif-
ficult, and certainly because there are so 
many rare diseases. It is not as if you can 
become an expert in rare diseases. There 
are still, as we say, 67,000 of them. It is 
still very, very difficult. 80% are genetic, so 
we are going to get closer to being able 
to do those kinds of diagnosis, but the 
access to that kind of diagnostic testing 
is obviously not widely available. For fam-
ilies, of course, for most of them, they are 
still going through that long period of time 
of not knowing and not getting an answer, 
and really, as we say, the despair of having 
a misdiagnosis.

Dong Dong: 
I want to agree with Durhane on her ob-
servation in the Canadian population. In 
China, we did several different national 
level surveys among rare disease patients 
in the past. In 2018, when we surveyed 
all the patients impacted by rare diseas-
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Sean Sanders (host): 
Hello, and welcome to this sixth install-
ment of our Science and Life webinar 
series on rare diseases. I am Sean Sand-
ers, and it is once again my pleasure to 
moderate our discussion today. In our 
nine-part series running through the 
remainder of 2021, we are looking at 
some of the most critical issues in the 
arena of rare diseases. You can find pre-
vious webinars in this series at webi-
nar.sciencemag.org, and the recording 
of this and future webinars will also be 
posted there. We have already covered 
quite a broad range of topics related to 
rare diseases, including the challenges of 
diagnosing and detecting rare diseases, 
neonatal testing, and the application of 
artificial intelligence in rare disease de-
tection, diagnosis, and research.

We are going to examine the role that 
primary care doctors and frontline 
medical facilities play in detecting and 
treating rare diseases. Finally, thank 
you to Fondation Ipsen. We have a 
wonderful international panel of 
speakers today, and I am excited to have 
them introduce themselves to you now. 

Durhane Wong-Rieger: 
I am Durhane Wong-Rieger. I am Pres-
ident and CEO of the Canadian Orga-
nization for Rare Disorders, which is a 
national alliance of rare disease groups 
and patients. I also sit as Chair of Rare 
Diseases International, which is our global 
alliance of rare disease groups and inter-
national disease groups, and I am also 
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congenital disorders. For example, Down 
syndrome, which is diagnosable within a 
couple of days elsewhere. There was a 
recent research study in KwaZulu-Natal, 
one of our provinces, where it can take 
over a year to get a diagnosis. Part of that 
is due to infrastructure challenges, lack of 
appropriately trained healthcare profes-
sionals, but also with other challenges in 
diagnosis with the clinical features and so 
on. But when it is all added together, we 
are struggling to even identify the horses 
let alone the zebras.

Sean Sanders (host): 
Obviously, there are clear challenges, es-
pecially in the low-and middle-income 
countries, and you are in the US, we 
have some advantages here, but what 
role do you see the primary care physi-
cians playing in this, both in first world 
countries like the US and throughout 
the rest of the world as well?

Eyby Leon Janampa: 
Primary care doctors have a very key role 
on identifying patients that can poten-
tially have a genetic disorder. In the US, 
we have many patients referred to us just 
because there are some delays in devel-
opment, not necessarily because the child 
looks different. We have a lot of patients 
that are healthy, growing well, and they just 
have the diagnosis of autism, for example. 
We try to do our best to give as much as 
testing possible, but there is, of course, 
challenges of insurance coverage and re-
sources that the families have. We can, of 
course, diagnose clinically, many of the 
common syndromes. Many pediatricians 
follow patients with Down Syndrome, and 
not necessarily need a geneticist to take 
care of these patients. There are clinical 
guidelines that the American Academy of 
Pediatrics have reported many years ago, 
and it is very well known by the pediatri-
cians in this country, in other countries as 
well, and is being followed. But of course, 
there is lack of training in other regions, 
or even in our centers, sometimes we see 
patients that have not been picked up by 
their pediatrician, but it is not as common 
as in other areas.

Durhane Wong-Rieger: 
Sean, if can jump in, because I think that 
what Helen was saying and what Eyby is 
referring to as well, your question around 
what about the role of the primary care 
and the pediatrician, I think it is huge be-
cause that is where parents go, that is 
where patients go, but unfortunately, as 
we say, when you are looking for a ze-

es, we did not select specific diseases, so 
we had almost like more than 100 differ-
ent types of diseases, and we asked how 
long it takes for them to get a definitive 
diagnosis. On average, 58% of the pa-
tients can get a diagnose in the same year 
when they start to see the doctors, which 
is very impressive. We did not expect to 
see these results, and if you do not take 
this part of patients into account the av-
erage time of this diagnostic odyssey is 
about 5.3 years. However, one year later, 
we have the first national list of rare dis-
eases in China, so now we have 121 rare 
diseases defined by the government as 
rare in China. We surveyed 34 diseases 
from this whole 121 diseases.

Then surprisingly, nearly 80% of them 
can get a definitive diagnosis within the 
same year. And without taking this group 
of people into account, the average time 
for you to get a diagnose is 4.26 years, 
so it is shorter. The common rare diseas-
es are not that difficult to be diagnosed. 
The most difficult part are the uncommon 
ones. Even among people with rare dis-
eases, there are the common and un-
common diseases, rare or extremely rare 
disease are the ones that make a huge 
difference. Common rare diseases get a 
lot of public attention, like ALS. Because 
of the ice bucket challenge, lots of people 
know about the disease. So even before 
the ice bucket challenge, maybe lots of 
people have never heard about it, or even 
the doctors never seen any patients with 
that, but just due to one global social 
movement or this viral event on the inter-
net, everybody gets to know it. These are 
the publicly well-known rare diseases.

The diagnostic odyssey is not that dif-
ficult, but what concerns us the most is 
for those who are not being detected, 
not being diagnosed, who can never find 
a diagnose in their entire life. We cannot 
survey them; they are not defined as rare 
disease patients in any way, they are not 
included in any of the databases, they are 
not included in any surveys. So, where are 
they? Who they are? These are the ques-
tions that we do not have answers for, and 
are there any other different ways for us 
to find them? Like, to discover the zebra 
among a group of horses. But, if we do 
not even have a definition for a zebra, then 
how can we find it? That is the thing, the 
question that concerns me or the other 
patients’ organizations most.

Helen Malherbe: 
I am both jealous, envious, and encour-
aged just to hear the shortened diagnos-
tic odyssey just described. The situation 
in South Africa is the same, but on a scale 
of magnitude, we are far behind in terms 
of even being able to diagnose obvious 

bra in a field of horses, especially if you 
are short of time, and you do not have 
quick diagnostics, that is our goal. I be-
long to several consortiums, one of which 
is Undiagnosed Diseases International, 
which is a huge international network, re-
ally focused on the undiagnosed. One of 
the most important groups out of that is 
the Blackswan Foundation (https://www.
blackswanfoundation.ch/en/), which 
again, is a network of people without di-
agnosis, which is interesting because their 
only commonality is that they do not have 
a diagnosis.

The other thing I am a part of is the Glob-
al Commission on Ending the Diagnostic 
Odyssey, and I know that the Children’s 
Hospital is playing a huge role in terms of 
trying to do that kind of networking. So, 
part of it, I think, is being able to not train 
pediatricians and general practitioners 
to recognize 6,000 rare diseases - that 
of course is impossible. In many cases, 
as they say, they will never see a specif-
ic rare disease, even some of the more 
common rare diseases. What we can do 
is give them better tools so they know in 
fact where to go if they do have a rare dis-
ease. And signs and symptoms, then they 
can have a portal that they can go to and 
look that up, and then they can refer to a 
specialist, including places such as Rady 
Childrens Hospital in San Diego.

We need to do a better job of then giv-
ing these frontline healthcare profession-
als the tools so that they can recognize 
that there may be more tools. We certainly 
understand the frustration of families and 
parents who try to tell their doctor that 
“my child actually has something wrong. 
And yes, you have given me a diagnosis, 
and you are giving me a horse diagnosis, 
but it is not working. And I am doing all 
this stuff, and it is not working.” We need 
to also train the healthcare professionals 
and the pediatricians to listen to the fami-
lies, but we also need to help the families 
to be able to better document what it is 
they are coming in with.

“We need to also train the 
healthcare professionals and 
the pediatricians to listen 
to the families, but we also 
need to help the families to 
be able to better document 
what it is they are coming in 
with.”

I think it works on both sides of that, and 
I am really excited by some of these ini-
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ents. However, surprisingly, there was a 
very famous geneticist in China, he stood 
up, and he spoke critically against it. He 
said, “if you do not have any counter 
measures, if you do not have a very good 
social support system, how can you tell 
the parents that their newborns are hav-
ing these genetic disorders?” Can you ex-
pect what these parents are going to do 
with the newborn? You do not have a very 
close bond with a newborn, and it is easy 
for some of the parents, especially if they 
are living in poverty, they do not know how 
to deal with these issues, and there is no 
social support, no social welfare system 
to help these parents to raise a child with 
this disease. The easy decision is to aban-
don the child. Without having any ethical 
or social considerations before taking this 
neonatal screening test, there is no test 
to be done.

“When we are thinking about 
diagnosis, we are thinking 
that diagnosis is good for 
all the parents, for all the 
patients, for all the families. 
However, we do not consider 
enough the consequences 
brought up by this diagno-
sis.”

I was hugely shocked, but was enlight-
ened by his insights and his perspective, 
simply because when we are thinking 
about diagnosis, we are thinking that di-
agnosis is good for all the parents, for all 
the patients, for all the families. However, 
we do not consider enough the conse-
quences brought up by this diagnosis - 
are we ready, are we fully prepared to em-
brace this disease, do we have enough 
solutions after we get a diagnosis, can we 
find treatment for them if there is no med-
ical treatment, do we have rehabilitation? 
Do we have other ways to help this family 
and this patient? When I was doing eth-
nographic studies in China, I went to the 
clinics and tried to observe the doctors 
and patients talking about their screening 
test results, you can see that everybody’s 
reaction is so different. Some of the fam-
ilies, they got excited when they have a 
result, but some of the families, they just 
broke down when they know the results. 
They do not know how to deal with it, you 
can see, you can tell some of the couples 
are going to get divorced right after it, be-
cause if you are carrying a bad gene, I do 
not want you to have my child because 
this is going to be carried in my family.

Are we ready for getting a diagnosis? This 
is something that is a dilemma. I have no 
answers for that, but perhaps in the fu-
ture, with better social care, with a better 
healthcare system with improved social 
support, we can have answers for that.

Sean Sanders (host): 
This is a very interesting topic, and 
it has come up in previous webinars. 
Clearly there is some controversy there. 
Helen, I will come to you now.

Helen Malherbe: 
Dong, you mentioned several very good 
points in there that I agree with, but at the 
same time, the power of having a diagno-
sis, even if there is no treatment available, 
or even if there is treatment available, but it 
is inaccessible in the context, it is so pow-
erful. The family is under immense stress 
when you have a child with a rare disease, 
and just knowing one thing, at least what 
it is, enables you then to make informed 
choices about having other children. Is it 
a condition that could affect other children 
that you have? What is the prognosis? 
What is the treatment? What can you do 
practically? Because I think the most im-
portant thing about having a child with a 
rare disease, or a loved one with a rare 
disease, or yourself, is just not being in 
control and not being able to change it. 
At least if you know something, you can 
come to terms with it. Many people with 
rare diseases, or children with rare diseas-
es, we do not celebrate, we remember 
those diagnosis days which are important 
dates on our calendar.

I think just a couple of other interesting 
points that have been raised here, we are 
in a situation here in South Africa, we do 
not have access to newborn screening. It 
is not available for many only a few of the 
population that can access private health 
care, which is only about 15-16% of the 
population. Even then, things like non-in-
vasive prenatal testing, which is a screen-
ing that you can do for a lot of things 
like Down’s Syndrome and so on, is not 
available here at all. So many of what is 
run-of-the-mill or standard practice in oth-
er countries, we do not even have avail-
able here yet, so the technology is moving 
along, but we are still where we are now. 
I think the other important issue, and this 
may also be an issue in China, Dong, is 
the whole matter of myths, the traditional 
beliefs in society and the stigma that is as-
sociated with patients with rare diseases, 
so whether they have a diagnosis or not, 
I can understand, in my context as well, 
where babies do get abandoned. In many 
cases in many of our communities, they 

tiatives that are taking place that involve 
fancy genomic sequence that do a great 
deal for us but getting back to where it 
starts is also important: parents, patients, 
better understanding, better articulating. 
What I really want from the family physi-
cians and the pediatrician is to listen, to 
pay attention, and then we need to have 
places like Eyby’s, that says, “okay, we are 
not getting there, can you help us? Do we 
have a referral?” Or, the Undiagnosed Dis-
ease Network that says, “here are some 
guidelines. If you are seeing some of this 
stuff, then maybe you can refer to us.” We 
do need to do a better job ourselves of 
being able to set up a network, so it is 
much better for that frontline physician, 
that pediatrician who is right there at the 
crosshairs, to be able to do their job, but 
it means all the other parts need to work 
as well.

“We do need to do a better 
job ourselves of being able 
to set up a network, so it is 
much better for that frontline 
physician, that pediatrician 
who is right there at the 
crosshairs, to be able to do 
their job, but it means all the 
other parts need to work as 
well”

Sean Sanders (host): 
The next part of the topic which I would 
like to talk about, is finding a solution. 
I think you have touched on some really 
critical issues there that we are going 
to definitely dig into, but maybe I will 
turn to Dong and just see if you have 
any comments and thoughts, particu-
larly from your perspective in Asia.

Dong Dong: 
Yeah, I think Durhane was touching on 
some very important topics here.I will 
give you some examples. A few years 
ago, I was attending a conference in Chi-
na about rare diseases, so one of the 
presenters was talking about neonatal 
screening panels. You can screen 30 or 
even 40 genetic diseases all at once, and 
these are provided for free by the govern-
ment. The presenter was trying to show 
off these achievements, that now we can 
detect all these genetic disorders at once. 
It is efficient, and good news for the par-
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And obviously, in those cases, if there is 
a comorbidity, where you have got some-
one that has an infectious disease and a 
rare disease, often the rare disease will 
get missed and then only the infectious 
disease will get diagnosed. Or, we have 
a lot of cases where there is a misdiag-
nosis, and in cases where it is life threat-
ening, it never gets recorded. And it just, 
it is a negative cycle, because we need 
to create and demonstrate the case. We 
must have the evidence to show that rare 
diseases and congenital disorders are a 
problem, so that can inform our policy-
makers, so we can get that political com-
mitment and allocate the funding. But we 
are fighting with and competing with so 
many other health priorities.

“We must have the evidence 
to show that rare diseases 
and congenital disorders are 
a problem, so that can inform 
our policymakers, so we can 
get that political commitment 
and allocate the funding. 
But we are fighting with and 
competing with so many 
other health priorities.”

Eyby Leon Janampa: 
I think it is very important to educate not 
only the providers, but also the general 
population. In the US, even though it may 
be, standard of care to do the newborn 
screening, there are families that do not 
want to get the newborn screening, be-
cause they think that you can clone their 
baby with a blood spot. In this country 
there is still some skepticism about doing 
any type of testing that involves blood or 
even DNA sometimes just because you 
want to screen a baby. And so, the train-
ing for primary care providers is very key, 
again, just because many babies or pa-
tients that, for example, you are treating 
for an infection, you give all the standard 
therapy, but the baby does not get bet-
ter, it is maybe a metabolic disorder. But 
again, the challenges of how expensive is 
the treatment? Or the efficacy of a treat-
ment.

There are private companies that push 
countries to screen for conditions where 
treatment is so expensive, and it is not 
that efficacious to improve quality of life, 
too, like the lysosomal storage disorders. 
In countries like in Brazil, where some-
times the availability for treatment is not 

ber having a conference in Asia Pacific 
and one of the geneticists. Let me share 
two very quick stories. One of the genet-
icists was asked the question, I think she 
was in Indonesia or Thailand, I cannot 
remember where. She was asked, “How 
do you decide, as a hospital, as a gov-
ernment, which diseases you should test 
for because there are limited resources?” 
And she said, “easy, we test for those dis-
eases that we can do something about.” 
It is kind of your question, Dong. It is the 
case. Part of it is because the resources 
are limited, but the more we can test for 
rare diseases, the more we can stimulate 
getting something done about it.

“The more we can test for 
rare diseases, the more we 
can stimulate getting some-
thing done about it.”

I think that is an important thing. New-
born screening is something that it should 
just be a standard. We need to have an 
international summit on newborn screen-
ing, these things are cheap, for the most 
part. And she said, we can do panels that 
can do 25, 50, 60 diseases at once. It is 
a blind spot, right? I remember hearing 
a story from the geneticist in the Philip-
pines who has made it her mission to do 
newborn screening for her patients. She 
was telling the story, it was the middle of a 
monsoon. She says, “You know, we have 
hundreds of islands and what we do is we 
collect these newborns’ blood smears. 
Then we bundle them together, and we 
deliver them. I had a bundle of tests that 
was coming, I have a monsoon, and I am 
desperate, because I must get these tests 
to get these results, to get them tested.” 
They got the navy, they got fire depart-
ments, they got police to hand the bun-
dle, from island to island. “And we got the 
tests, and we got the results. That is how 
important it is for us to get those newborn 
screenings.”

I think we need to, as a global community 
do what we can do for newborn screen-
ing. It is a must; we have got to get this.

Helen Malherbe: 
I agree completely Durhane. But our is-
sue is that we have so many competing 
health challenges. We have got ongoing 
infectious diseases, we have malaria, 
plus South Africa is one of the hardest hit 
countries in terms of HIV. And along with 
that, comes TB. And so these diseases 
get the lion’s share of resources.

are hidden, the children are hidden, and 
they are only brought out in the middle of 
the night for treatment, so there are a lot 
of factors on this whole topic.

Durhane Wong-Rieger: 
I have two children, both born with rare 
diseases. My daughter never got a diag-
nosis, has never gotten diagnosis, she is 
in her 30s now. The first couple of years 
were extremely challenging because we 
did not know what she had. She had a lot 
of symptomology, we did not know if it is 
going to get better, or if it is going to get 
worse, but you do what you can, right? 
You do all the rehab process. We were 
lucky we live in Canada, we have excellent 
healthcare, so we had lots of resources. 
But of course, and I think today, if we were 
to go in, we could probably do a genome 
sequencing and probably identify what 
she might have, but that is up to her, she 
is an adult now so she can decide what 
she wants to do.

My son was born with a rare heart con-
dition, needed diagnosis, knew exactly 
what it was, he had a prognosis, he had 
excellent milestone care up until he was 
18, where our pediatric system ends and 
the adult system becomes a mess, but 
that is a different story altogether. So there 
is a huge difference between having a di-
agnosis or not. And sometimes you get 
a diagnosis, and it does not give you a 
prognosis, right? It does not tell you any-
thing, but it does, as Helen says, it might 
tell you in terms of what the future might 
be, etcetera. You know, not having it. But 
I will say also, one supports the other. I 
mean, you look at Taiwan for instance, 
their rare disease community is huge. 
Hong Kong, the rare disease community 
is huge. Part of it is having that support 
network, but that support network does 
not come if you do not have a diagnosis 
and if parents do not get a diagnosis. 

“Part of it is having that 
support network, but that 
support network does not 
come if you do not have a 
diagnosis and if parents do 
not get a diagnosis.”

In Canada, we do not have a standard, 
but we have it fairly good. Some of these 
diseases, and as we well know, if you 
take preventive action at birth, at the be-
ginning, you can avoid a lifetime of actual 
symptoms or even early death. I remem-
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based on the concept of health equaliza-
tion. We are proposing that rare disease 
patients have different needs, if they want 
to raise their quality of life, if they want to 
have a good treatment, and if they are go-
ing to have all this expensive treatment. 
They are going to take a bigger piece of 
the pie from tis national healthcare insur-
ance. If you cannot allow people to do 
that, then how can we talk about giving 
everybody a diagnosis and the treatment, 
there are no available resources.

Durhane Wong-Rieger: 
Huge advances in terms of understanding 
and research are not going to happen un-
less we actually invest. I see rare diseases 
and many other diseases as well as an in-
vestment, what can we do here? We are 
investing in the patient, we are investing in 
the family, we are investing in research, we 
are investing in new treatments, because 
if we do not do it, then we are always go-
ing to be stuck in the same spot, and we 
are not going to be able to advance.

China, quite frankly, has a vibrant rare 
disease community, doing some of the 
best work in terms of genomics. If look at 
gene therapies, we have advanced to the 
point where we can cure some of these 
diseases. That will have a huge impact. 
“Should we go into space when there are 
so many other needs,” Somebody asked 
Jeff Bezos.” He said, “These are things we 
invest in because there is a future here.” 
What we are going to learn from genome 
sequencing and gene therapy is going to 
help. At some point we are going to cure 
cancer, and we are going to cure some 
of these genetic diseases using some of 
what we have learned from rare diseases.

Sean Sanders (host): 
Let me ask, just related to this, how do 
we empower patients and their families 
to advocate: to the government, to their 
local government, to their doctors. 

Eyby Leon Janampa: 
Parents especially, are very driven to pro-
mote research in rare disorders. In my 
center, we see families where they want to 
not only create support groups, but also 
promote research that will deal with po-
tential therapies for rare disorders. There 
have been more and more groups where 
they have been able to create animal 
models just through funding with a social 
media and being able to get a better un-
derstanding of the pathways that are af-
fected with these mutations or changes 
in the DNA that cause the disorders. Be-
netic testing ofteb is available to many of 

the families that we see in the center, and 
we are, almost every few months, get-
ting new diagnosis of very rare disorders 
where only a couple of patients have been 
reported, and the parents are already 
looking for more answers.

There is a national organization of rare dis-
orders in this country that is trying to help 
these families for them to own their own 
data, so they can share this information 
to several entities instead of, for exam-
ple, a pharmaceutical company using this 
data for profit only, and not able to share 
or not wanting to share this data to other 
potential companies that can invest for re-
search and treatment. I think that is very 
key because we already have problems 
with other not so rare disorders that have 
treatments, current treatments, for exam-
ple, lysosomal disorders, where different 
companies own data of different diseas-
es that belong to the same pathway, and 
they do not share that information. And 
they have this humongous data that yes, 
they will publish, some of it but not all, and 
it will delay potential treatments for the fu-
ture that will benefit these families.

Sean Sanders (host): 
Something I wanted to touch on in the 
last quarter of this webinar is looking 
to the future, where do we go from 
here? Durhane, earlier, raised several 
important pathways I think that we 
could follow. The first question I had, 
and Durhane, maybe I will come to you 
to answer this one, is what are some of 
the unique advantages that a general 
practitioner or a primary care physi-
cian, or family physician has in diag-
nosing a rare condition? Also, what are 
some of the unique challenges that they 
might face in low and middle-income 
countries where they maybe do not have 
the resources to do the testing that they 
would like to do?

Durhane Wong-Rieger: 
I am very sensitive to what Dong said, and 
that is, we test and we identify a disease 
but do we have the resources? Do we 
have the support to send this family to the 
doctor needed? I think this is true in many, 
many countries. The family physician, the 
general practitioner is in fact that focal 
point, so we have got to do a better job 
of empowering them. Somebody said to 
me, “90% of the time,” he says, “we can 
identify a disease by symptoms- if I know 
enough about symptoms, . I do not need 
to go to the fancy stuff yet [e.g. genetic 

possible. But, I think to give a diagnosis, 
regardless of the resources available, will 
be ideal. But of course, I think education 
should be first, not only for the primary 
care but also the population. I think it will 
be the most important thing before ex-
panding all types of DNA testing because 
there is a lot of what Dong said, skepti-
cism and misconception about what we 
can do with these results.

“We assume that the health-
care resources are equitable, 
like everybody can get equal 
access to all these health 
care resources, but it is not 
the case.”

Dong Dong: 
We have some assumptions here. We 
assume that the healthcare resources are 
equitable, like everybody can get equal 
access to all these health care resources, 
but it is not the case. It is not just at a 
global level but within the country or even 
within one city. So, if one parent or, one 
family, get a diagnosis on the baby, and if 
the baby living in a wealthy family, so defi-
nitely he or she can get enough support. 
Even if s/he lives in Canada, or in other 
countries who have very good health care 
systems, the support is mostly free, so the 
family can get support. 

In China, which is a big country, we also 
have lots of issues. Rare disease is not 
the top of the list of the healthcare issues 
that we want to deal with. So, in China 
there are lots of discussions as to whether 
we should use national healthcare insur-
ance to cover the treatment and diagno-
sis cost for rare disease patients. There 
is push back from the public and from 
experts. They are saying that we have so 
many common diseases like cancer, and 
Crohn’s disease, that we need to deal 
with. If it is based on an equalized basis, 
everybody can share just one slice from 
this big pie, this big healthcare insurance 
system. For rare disease patients, lots of 
the treatments are expensive and lifelong, 
and the effectiveness cannot be mea-
sured using the traditional economic ways 
of doing it. It is not cost-effective. That is 
why you should not take the same slice of 
the pie or even bigger slice of the pie from 
the National Healthcare System. That 
means nobody is trying to support rare 
disease patients. They are not doing any-
thing based on health equity or, the con-
cept of health equity. They are functioning 
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“That is what we do not 
have, is “Where am I going to 
refer these patients to?”

Dong Dong: 
Based on China’s experience, one of the 
reasons why Chinese patients can get a 
diagnosis very efficiently is because of 
this uneven distribution of healthcare re-
sources. It is amazing. When you think 
about uneven distribution of healthcare 
resources, we may think this is a barrier 
for people to get diagnosis, but, it is not. 
Because whenever a patient cannot get a 
diagnosis at the local level, like from the 
community hospital, they just fly to Beijing 
or Shanghai, big cities, with the best hos-
pitals in the country, then boom! They get 
a diagnosis immediately. So that is why 
the whole diagnostic journey is so short 
in China just because of this uneven dis-
tribution of medical resources. It sounds 
ridiculous, but in a sense, it also tells us 
that we should not totally rely on the pri-
mary care system. We should let people 
understand that diagnosis of rare disease 
is not just one person’s responsibility. It re-
quires lots of support from the entire med-
ical community.

That is also why, in China, they are try-
ing to do teleconferences and teletraining 
courses centering on these big hospitals. 
Such as Peking Union College Hospitals 
in Beijing, one of the best hospitals, and 
they train the doctors at the local level in 
the community hospitals, try to let them 
have a common sense of what rare dis-
ease is. Then, they establish this network, 
so whenever those doctors at the primary 
care system they see something peculiar, 
something strange, they will refer them 
immediately to those doctors who have 
this capacity, who has this ability to give 
a correct diagnosis. I truly believe this is a 
more efficient way, and this is one of the 
best way for patients to get a diagnosis.

“Whenever those doctors 
at the primary care system 
they see something peculiar, 
something strange, they will 
refer them immediately to 
those doctors who have this 
capacity, who has this ability 
to give a correct diagnosis.”

es - creating a global community of rare 
disease centers of excellence and being 
able to network them so that they can ser-
vice resources. If you are far away from 
any major center, that you can access the 
right specialist. That is a big goal. It is a 
10-year goal, it could be a 20-year goal, 
but that to me, that is the way we can em-
power a family and physician on the front 
lines to access the right kinds of special-
ists to make that happen. 

Where does the care and support come 
from? It comes from an international com-
munity that hopefully, with a great deal of 
technology, people can tap into. It is a vi-
sion, it is a long way out, it is going to take 
a lot of resourcing, and not just from each 
country’s own public system but it is go-
ing to take a lot of private support as well, 
but that is the goal.

Dong Dong:
I agree with everything you said but I want 
to play the devil’s advocate here a little bit. 
Because I really do not think we should 
overburden the primary care system. Ra-
re-disease diagnosis requires lots of spe-
cialties and lots of trainings in multi-dis-
ciplinary areas. Many rare diseases do 
not belong to one particular discipline. 
Rare disease patients need doctors and 
specialists from different areas. They can 
work together and coordinate, then pro-
vide a diagnosis. For the primary care sys-
tem, for the GPs and the family medicine, 
they do not have, and we should not ask 
them to have this kind of training. That is 
not fair for them because their job is to 
take care of the public. How can you ask 
tese doctors to spend years of years of 
training feeling like they are failing them-
selves for not being able to diagnose rare 
diseases?

Durhane Wong-Rieger: 
It is the opposite of what I was saying, 
Dong, and that is, they do not do the years 
and years of training. They do enough to 
understand that the patient may have a 
rare disease and in what area that rare 
disease might be. If I can give you easier 
access to the information that says, “okay, 
now I need to refer you over to here,” or 
to multiple centers. The goal is to take the 
burden off the front line. I agree with you 
totally, it is not up to the primary doctor 
to reach that diagnosis. They should not 
be burdened with the diagnosis, but they 
should be able to know and have places 
where they can refer the patients to, the 
same as they can do a deep diagnosis of 
cancer. We do not expect them to do that, 
we expect them to be able to refer it over. 
So that is what we do not have, is “Where 
am I going to refer these patients to?”

testing].” So that is very interesting but 
of course, the challenge is, can we really 
explain 6,000 diseases to a GP and say, 
“Okay, you might come across one of this. 
You are going to spin the rolodex, and it is 
going to come up.”

In the age of internet and digital, and AI, 
we are developing some of these very 
amazing portals where you can actually 
enter symptoms, and it begins to guess 
what the condition might be. You get to 
a point where it says, “Okay, we think it 
is this, this, and this.” And then, you can 
begin to also do a little bit of your own 
research and be able then make a referral. 
But that also presumes that you have got 
a physician who not only cares, but has 
the time and the resources to do that. Not 
everybody is in a position where they can 
say, “okay, I have got hundreds of patients, 
and I am going to take the time it requires 
to actually diagnose a rare disease pa-
tient.” It is easy for the families to get frus-
trated and say, “you are not hearing me, 
you are not listening to me, you are not 
following up on me.” The poor physician is 
beleaguered because they have got tons 
of other patients that they could probably 
easily treat within that same period.

“The poor physician is be-
leaguered because they have 
got tons of other patients 
that they could probably 
easily treat within that same 
period.”

It is also getting people the right tools. I 
think we need more centers like the Chil-
dren’s Hospital where it becomes a referral 
site, and where they are better resourced 
to take these referrals and they can be the 
specialists. We have a new thing that we 
are trying to talk about - how do we train 
a network of maybe GPs and pediatri-
cians to become rare disease specialists? 
The same as we have cancer specialists 
in the GP community. We have them es-
pecially more in Canada. We think about 
people who live in northern communities; 
where they do not have access to cen-
ters, and specialists, can we train you up 
to become somewhat of a specialist? We 
then can link you, electronically, to a ma-
jor center where you can get the support. 
European centers or reference networks 
are like that.

Under RDI, we have a concept of creat-
ing with the WHO what we call a Collab-
orative Global Network for Rare Diseas-
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to advocacy, education, awareness at all 
levels, whether it is talking amongst pa-
tients, patient support groups, clinicians, 
nurses, government, policy makers, re-
searchers, whoever. There is a need at 
all levels and every sphere for improved 
education and advocacy.

“There is a need at all 
levels and every sphere for 
improved education and 
advocacy.”

Sean Sanders (host): 
Something that both you, Helen and 
Dong, also touched on is this hidden 
population, which I think is really crit-
ical, and it is not something we have 
talked about in previous webinars, but 
I think finding that population, getting 
to them, diagnosing, detecting rare dis-
eases, and then being able to treat them 
is really critical. With that in mind, for 
the last few minutes, I wanted to talk 
about what needs to change in the next 
decade or two. This is a marathon, it is 
not a sprint, it is going to take a long 
time to change things, so what do we 
need to move things forward? 

Helen Malherbe: 
From my perspective we need evidence 
for South Africa. Our health system is ev-
idence-based, and it will only take notice 
if we have the data; if we have the pub-
lished research and, if we have that ex-
pert knowledge from rare disease patients 
themselves, As a collective, it will become 
a cacophony but the government will 
have to have to listen to and will hopefully 
make an impact in the same way that HIV 
activists actually got HIV on the agenda 
here in South Africa.

education is very important for not only 
the medical care providers, but also for 
the general population.

Eyby Leon Janampa: 
I think education is very important for 
not only the medical care providers, but 
also for the general population. So many 
times, families come to us with a diag-
nosis because they found it on Google. I 
think a better policy is to have rules, very 
clear rules of data and how to share that 
data from laboratories. We should have, 

by now, a better system where we can 
share all the information worldwide. There 
are little steps that the American Academy 
of Genetics are trying to do, but we are 
way behind based on the technology that 
is available, so we need to catch up. The 
only way, I think, to go forward is to share 
it internationally with everybody.

“Better policy is to have 
rules, very clear rules of data 
and how to share that data 
from laboratories. We should 
have, by now, a better system 
where we can share all the 
information worldwide.”

Durhane Wong-Rieger: 
I will pick up on two things. One is that we 
need the evidence. I think we need the ev-
idence, and we need economic evidence. 
I asked Samuel Wiafe, who runs the Rare 
Disease Initiative, Ghana, “How did you 
get the government to pay attention, to 
begin to introduce newborn screening, 
to actually have training, and how do did 
you get your colleagues on board to ac-
tually treat rare diseases?” The answer 
was by collecting evidence and collecting 
the data. Some of that was very simple, 
for example to show how many patients 
were ending up in hospital with rare dis-
eases that were not diagnosed, and who 
could have avoided the hospital if we 
had diagnosed them. That was collect-
ing that evidence. It does not have to be 
big, high-powered data. What does rare 
disease care cost? What would be the 
benefit? I think we need to do a good job 
of being able to collect the evidence and 
turn it into economic data.

I think we need to do a good job of being 
able to collect the evidence and turn it into 
economic data.

The second thing that I will say is I think 
we need to work together as a global 
community. Rare Disease International is 
introducing a resolution at the United Na-
tions. It is a resolution to recognize rare 
diseases because it is not just a health-
care issue; it is a social issue, it is an eq-
uity issue, it is an education issue, it is a 
women’s issue, and it has a huge impact. 
The United Nations included rare diseases 
in universal health coverage a couple of 
years ago, we fought very hard for that, 
and it really was part of what we felt was 
an important message and that is, leave 
no one behind.

Sean Sanders (host): 
Helen, I am very interested to hear your 
thoughts on the position in South Af-
rica.

Helen Malherbe: 
I think, ultimately, it comes down to edu-
cation and advocacy at all levels, whether 
it be the GP or the MD in the hospital. You 
must remember, in South Africa, the pri-
mary healthcare setting, a lot of the time, 
a patient is seeing nurses, so you need 
to build up the curriculum for genetics at 
nursing college. The first line of nurses will 
then know when they need to refer to a 
doctor, and then up through the referral 
network that we have here in South Af-
rica. I think knowing when to refer to is 
so crucial and so key. It is very interesting 
listening to colleagues from around the 
world because, obviously, every country 
is in a unique situation. I have painted a 
rather negative picture, in some respects, 
for South Africa, but there is so much 
happening here because advocacy is on-
going at so many levels and education is 
happening at so many levels. For exam-
ple, we are now developing a rare disease 
strategy for the country, which is exciting, 
and we are involving all the different stake-
holders and then have that strategy rec-
ognized by government.

“I think knowing when to 
refer to is so crucial and so 
key.”

We are presenting at one of the portfolio 
committees next week on our input into 
the National Health Initiative in South Afri-
ca, which is essentially a funding mecha-
nism for universal healthcare here in South 
Africa. Of course, it has been blown out 
of the water by the required COVID re-
sponse, and so all the funding has been re-
allocated to COVID. But nevertheless, we 
have got a universal healthcare approach 
there that is gradually being implemented. 
There is resistance, yes, it is slow, but it is 
there. We have been able to comment on 
that and feed into that process, which is 
where we are headed next week to gov-
ernment. We also have a human genetics 
policy that is being revised here in South 
Africa and we have some great policies 
and laws, but implementation is where we 
are falling short, and it does come down 
to resources. That brings me back again 
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Fantini B, Vaccaro CM. Value based 
healthcare for rare diseases: efficiency, 
efficacy, equity. Ann Ist Super Sanita. 
2019 Jul-Sep;55(3):251-257. doi: 10.4415/
ANN_19_03_10. PMID: 31553319.  
https://pubmed.ncbi.nlm.nih.gov/31553319/

We here today in our webinar that pa-
tients with rare disease have the right to 
a diagnosis and healthcare. However, the 
healthcare system is not well prepared for 
rare diseases. There are many miscon-
ceptions and misunderstandings. Also, 
many doctors are not familiar with rare 
diseases and how to diagnose them. This 
article, “underlines the necessity of new 
culture of health and well-being, radically 
re-examining how to organise the delivery 
of prevention, and healthcare services, 
and finding alternative ways of empow-
ering and giving voice to vulnerable and 
marginalised groups.”

History Corner 
Ancient wisdom, modern practices: A 
brief overview of healthcare practices in 
Ancient Greece  
by Florian Delval 

The popular expression “healthy mind in a 
healthy body” perfectly reflects the ancient 
Greeks’ views on healthcare and medicine. 
For Hippocrates and his Kos School of Medi-
cine, establishing good healthcare practices 
was a focal point for which the master and 
his disciples designed clear procedures. Hip-
pocrates was the first to apply a global vision 
to medicine, focusing on the method, exam-
ination, treatment, prognosis, and diagnosis, 
as well as the promotion of what he consid-
ered healthy behaviours. 

In ancient Greece, balancing the body 
and the mind was essential. For the 
Greeks, a person with a developed and 
balanced body and intellect was some-
one to be valued. This notion is also re-
flected in Hippocrates’ natural approach 
to diseases. At the time, physicians also 
believed that physical and mental health 
were interconnected. Hippocrates was in-
deed the first to consider his patients in a 
holistic way, focusing on body, mind, spir-
it, and emotions. He considered, amongst 
other factors, that environmental causes, 
psychological factors, nutrition, and life-
style all needed to be taken into account 

“We need to share; share in-
formation, share our knowl-
edge, but also share our life 
stories, share our experienc-
es, the tears and loss, among 
the community. We need to 
have belief in these patient 
communities.”

The last thing I want to share with you is 
a doctor’s note about rare disease from 
a few years ago. He was proposing that 
we should not say the disease is rare or 
not because when we are trying to label 
rare diseases as rare, no doctors will think 
that they are going to encounter any of 
this disease in their lifetime because they 
are rare, so we should not emphasize on 
this concept anymore. We shall let people 
know that no disease is rare, every dis-
ease can be common, and you are and 
you will encounter these rare cases in your 
life, so get prepared. Everybody needs to 
think about there is no such thing as rare 
in our life. In that way, we can help people 
to better understand all these diseases, all 
these difficulties that human beings, hu-
man society is facing right now, so that 
we can work together trying to deal with it.

Everybody needs to think about there is 
no such thing as rare in our life. In that 
way, we can help people to better under-
stand all these diseases, all these difficul-
ties that human beings, human society 
is facing right now, so that we can work 
together trying to deal with it.

Sean Sanders (host): 
If you would like to send us your 
thoughts on today’s webinar, please 
email webinar@aaas.org. Thank you.

Journal Club 

Article of the month

Value based healthcare for rare dis-
eases: efficiency, efficacy, equity. 

“Rare diseases … is not just 
a healthcare issue; it is a 
social issue, it is an equity is-
sue, it is an education issue, 
it is a women’s issue, and it 
has a huge impact….leave 
no one behind.”

Just because you have a disease that is 
representative of a very small number, it 
does not mean you should be ignored. 
You have as much of a right to get access 
to healthcare and to be treated and sup-
ported, familywise, etcetera, as anybody 
else. But secondly, by working together, 
there are many common solutions for rare 
diseases. It is not as if I have to take each 
and every one of these 6,000 diseases 
and come up with a unique pathway for 
diagnosis and treatment. We know that is 
not the case. 80% of them are genetic. 
There are lots of things that can be done 
in common. It is the same with cancers - 
we think about them collectively, 6,000 or 
7,000, and we have many commonalities 
in that strategy and many of those strat-
egies will work across the globe. These 
strategies will also work only if we take 
global action. I am very excited about op-
portunities like this where you hear what 
other countries and other specialists are 
doing. We need to continue to forge that 
global alliance in looking for solutions.

We need to have transborder and trans-
disciplinary, transracial, even transglobal 
collaborations.

Dong Dong: 
When I was thinking about this question, I 
thought about several keywords. The first 
word is “trans”. We need to have trans-
border and transdisciplinary, transracial, 
even transglobal collaborations. We also 
need to break down the walls. There are 
lots of walls built up in the past few years 
at different levels, so we need to tear those 
walls down and try to get connected. We 
need to share; share information, share 
our knowledge, but also share our life sto-
ries, share our experiences, the tears and 
loss, among the community. We need to 
have belief in these patient communities. 
I have seen in the last several years, how 
creative they can be, how strategic they 
can be, how vibrant they can be. Patient 
communities can find out different ways 
to empower themselves and to enlighten 
others.
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Greece were a leading and popular activi-
ty, which in certain cases made it possible 
to overcome a physical disability. For ex-
ample, Egyptian Mys, who compensated 
atrophy of the arm by practicing sports. 
He eventually became a renowned wres-
tler. Or Pyron of Helida, who fought his 
dystrophy contracted during childhood by 
devoting himself to physical activity and 
focusing on the pentathlon. He eventually 
managed to win the Olympic Games. For 
Hippocrates, physical exertion of main-
taining good health and physical fitness 
was about physical education, while the 
use of exercise for therapeutic purposes 
concerned medicine. The Paidotrivai is 
also an important specialist of note. These 
specialists’ role was to accompany ath-
letes during the Olympic Games and pre-
vent them from injury. For instance, they 
used olive oil to warm up the muscles and 
increase body temperature. It is still widely 
used today. An emphasis was also made 
on nutrition. The consumption of glucose 
concentrated fruits, such as figs, was rec-
ommended to boost an athlete’s energy 
and increase performance.  

Spanning back beyond 2,500 years ago, prac-
tices still considered innovative today were 
already in use. The legacy of Hippocrates and 
his Kos School of Medicine is even more im-
pressive as it came from a world where med-
icine was strongly influenced by divine be-
liefs. They were the first to transform it into 
a rational, evidence-based discipline. Today, 
it is easy to observe Hippocrates’ influence 
since we owe him many terms still used in 
medicine today, i.e. diabetes, cancer, coma, 
paralysis, and epilepsy. Hippocrates was also 
the first to establish an ethical framework for 
the practice of medicine, highlighting integri-
ty, benevolence, and human dignity. It is quite 
sobering to realize how much Hippocratic 
medicine has influenced medicine to this day.
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while examining a patient. This innovative 
outlook established a better approach to 
health care practices, enabling physicians 
to better diagnose, treat and prevent dis-
eases. For Hippocrates, knowledge and 
observation thus created a better differen-
tiation of diseases, permitting physicians 
to make accurate diagnosis. 

In order to be as accurate as possible, 
Hippocrates’ disciples relied on a clear 
methodology, based on observation and 
collection of information from the patient. 
From 5th Century BC, Greek physicians 
started to consider geographical loca-
tion, climate, age, gender, habits, and 
diet in order to help them make a proper 
diagnosis. They also took notes of mood 
swings, sleep duration, dreams, appe-
tite, severity of pain, convulsions, nose-
bleeds, and many other characteristics 
that might explain a disease. This scien-
tific reasoning and approach also relied 
heavily on experience, not only to make 
an accurate diagnosis, but also to make 
an evidence-based prognosis and there-
fore select the most adequate treatment. 
According to Mark Schiefsky, author of 
Hippocrates On Ancient Medicine: Trans-
lated with Introduction and Commentary, 
published in 2005, the core of Hippocratic 
medicine was based on “the precision or 
the details of prognosis and the reliability 
of prognostic signs.”

Hippocrates and his Kos School of Med-
icine were also the first to consider psy-
chological and mental illness as common 
afflictions. The approach was therefore 
the same as for physical illnesses. Hip-
pocrates believed that, for instance, the 
brain was the organ responsible for men-
tal illness. In this context, the role of music 
and theatre in the treatment of illnesses 
was used as early as 2,500 years ago. It 
was a novel and innovative approach that 
was applied for both diseases of the soul 
and body. Ioanna Papathanasiou, co-au-
thor of the article Health care practices 
in ancient Greece: the Hippocratic ideal, 
stipulates that “there were specific musi-
cal applications for certain diseases. For 
instance, the alternating sound of the 
flute and harp served as a treatment for 
gout”.  For people who were struck with 
mania, mental illness, what we could de-
fine as “quiet rooms” were also designed. 
Their aim was to allow the patient to sleep 
better, ultimately improving their mental 
health. 

In addition, the importance of physical 
activity was also understood as a way to 
treat certain diseases, but also as a way 
in which to prevent them. Sport was of-
ten used to optimize functional capacity, 
but also to help rehabilitate the injured or 
disabled. Sports competitions in ancient 

cepts of health promotion and education: the role of 
ancient Greek philosophy and medicine. Health Promot 
Int. 2009 Jun;24(2):185-92. doi: 10.1093/heapro/
dap006. Epub 2009 Mar 19. PMID: 19304737.

7.  Handicaps et Sociétés dans l’Histoire : l’estropié, 
l’aveugle et le paralytique de l’Antiquité aux temps 
modernes [Handicaps and Societies in History: the 
cripple, the blind and the paralytic from Antiquity to 
modern times], sous la direction de Franck Collard et 
Evelyne Samama. Editions L’Harmattan, 2010. 

What’s up? 

Highlights of the month

Movies to move you 
by Morgan Packer

A diagnostic odyssey, whether for com-
mon diseases or rare disease detection, 
can be trying on families and on those af-
flicted with an illness. This scenario is one 
certainly familiar to the big screen, but a 
few TV shows and movies stand out. Here 
are some of my personal favorites:

1. An all-time award-winning series, 
House, M.D. (2004-2012), follows Dr 
Gregory House (played by Hugh 
Laurie) and his eccentric, frequently 
unconventional ways to diagnose pa-
tients. Walking away after 8 seasons 
with two Golden Globe awards and 
five Primetime Emmy Awards, House 
is one of the worlds’ most watched TV 
series in history. 

2. Eerily relevant to the global reaction 
initially caused by Covid-19 in early 
2020, the movie Contagion (2011) di-
rected by Steven Soderbergh follows 
the attempts of WHO and CDC offi-
cials to identify, treat, and contain a 
new virus, known as MEV-1. 

3. A recent Netflix series, Diagnosis 
(2019), takes inspiration from a chron-
icle article in the New York Times to 
accompany Dr Lisa Sanders in seek-
ing answers on behalf of patients for 
their undiagnosed diseases. This se-
ries provides useful insight into what 
diagnostic wanderings mean for pa-
tients and their families. 
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