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Rare Disease Detection: Rare But Not Alone

The plight of patients with rare diseases is a critical unmet need of patients in health-
care. The statistics are frightening; there are 7000 rare diseases in the world that affect 
350,000,000 people. One in eleven Americans has a rare disease. Three-quarters of 
patients with rare diseases are children and only half of patients receive an accurate 
diagnosis. The average delay for a patient to receive a diagnosis with a rare disease is 1 
1/2 years. It is deeply concerning that one in four patients with a rare disease waits four 
years for an accurate diagnosis. There is an urgent need to communicate knowledge 
and expertise in the field of rare disease detection.

The journal Science, (American Association for the Advancement of Science) in collabo-
ration with Fondation Ipsen delivers international science webinars for the general public. 

The Rare Disease Gazette is a magazine that broadcasts these discussions.

The Conversation
Experts of the month: Erika Berg, Ph.D, hosts a conversation with world’s experts about rare disease:  

The Ethics of Rare Disease: Balancing the Needs of the Few with the Needs of the Many

http://www.fondation-ipsen.org
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The Conversation

Experts of the month

Annie Kennedy 
(EveryLife Foundation for Rare Diseases, Washington, 
DC)
Ulf Persson, Ph.D.  
(Swedish Institute for Health Economics (IHE), Lund, 
Sweden)
Hadley Stevens Smith, M.D.  
(Harvard Medical School, Massachusetts, USA)
Mark Trusheim, M.S.  
(Tufts Medical Center, Massachusetts, USA)

Erika Gebel Berg, Ph.D.
(Science/AAAS, Washington, DC; moderator)

“We continue to have a real barrier, not just with the 
uptake of rapid whole genome sequencing, but also 
with the uptake of newborn screening and other 
diagnostic testing across rare disease in general, 
is that providers, especially pediatric providers, are 
trained to look away from suspecting rare diseases 
when they are considering a diagnosis.”

– Annie Kennedy

Erica Berg (host): 
The ethical challenges surrounding rare 
diseases sit at the crossroads of compas-
sion, innovation, and equity. How do 
we, as healthcare systems, policymak-
ers, and as a society, balance the urgent 
needs of individuals living with rare 
conditions against the broader priorities 
of public health? Today, with a bril-
liant panel, we will explore the grow-
ing impact of patient-led evidence and 
advocacy in shaping fair systems of care. 
We will look at how global economic 
frameworks influence reimbursement 
and access to rare disease treatments. 
We will also consider the ethical ques-
tions tied to genomic testing, fairness 
and the family experience. Ultimately, 
our goal is to shed light on how societies 
can strive for both equity and efficiency 
in addressing rare diseases so that prog-
ress for the few can ultimately benefit 
the many. I would now like to take the 
opportunity to welcome our excellent 
panel. I will give each of them a chance 
to say hello and introduce themselves. 

Annie Kennedy: 
My name is Annie Kennedy. I am the Chief 
of Policy, Advocacy and Patient Engage-
ment for the EveryLife Foundation for Rare 
Diseases. We are an evidence-based pol-
icy and advocacy organization that rep-
resents our broad rare disease communi-
ty here in the U.S. 

Hadley Stevens Smith: 
I am an Assistant Professor of population 
medicine at Harvard Medical School and 
Harvard Pilgrim Health Care Institute. I 
am also a faculty member of the Harvard 
Medical School Center for Bioethics. My 
research program evaluates the clinical, 
patient-centered and economic impacts 
of genomic medicine interventions. Much 
of my research has focused on evaluating 
the use of genomic sequencing to screen 
for and to diagnose rare conditions for 
newborn and pediatric patient popula-
tions. I have been particularly interested in 
advancing the methods that are used to 
capture the impact of genomic sequenc-
ing and rare disease diagnoses for chil-
dren and their families.

Mark Trusheim: 
I am the Strategic Director of NEWDIGS 
at Tufts Medical Center, where since 2010 
we have been running multi-stakeholder 
consortiums addressing the challenges of 
rare disease. Back then, we began with 
the regulatory challenges of how to deal 
with very small populations compared to 
the classic large population drugs and 
conditions. Then in 2017, we shifted to 
include the downstream market access 
needs for payment and reimbursement, 
particularly for cell and gene therapies, 
but also for the range of rare disease ther-
apies. So, we have been at this for about 
15 years or more.

Ulf Persson:  
I am a health economist and nowadays 
I am a senior advisor at the Swedish In-
stitute for Health Economics. I have also 
been involved in building the Swedish 

Reimbursement Authority for Pharmaceu-
ticals. As a member of the board, I had 
a lot of experience with the challenges of 
getting new orphan drugs into the reim-
bursement scheme.

Erica Berg (host): 
Mark, how high would you say are the 
structural barriers for medical innova-
tion in the rare disease space compared 
to more common medical conditions, 
such as cancer, and to what extent have 
you seen this barrier be lowered in re-
cent years, if you have indeed seen that?

Mark Trusheim: 
I think rare diseases have experienced a 
striking paradox over the past decade or 
so. If you look at rare disease writ large, the 
barriers have been coming down. There 
has been an explosion of rare disease 
therapies approved over the last 10 or 15 
years and there has been more research 
in that space. However, if you compare 
it to the need in the rare disease space, 
and if you are involved in any way in an 
individual rare disease, the barriers remain 
astonishingly high, both in terms of secur-
ing research funding and finding patients 
to help understand the mechanisms and 
natural history of these conditions. There 
is still a tremendous amount of work to be 
done compared to the larger conditions 
that have entire institutes at the NIH ded-
icated to them. It is very different for any 
individual rare disease to move forward. 
So, it is a tremendous paradox: on one 
hand, a great success; on the other, we 
still have thousands of diseases that re-
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ceive no attention at all. If you suffer from 
one of those, you feel like you are starting 
from nothing, which in many cases, un-
fortunately, is rather true. The barriers are 
simultaneously extraordinarily high and, in 
some ways, far lower. We are seeing this 
now as an established approach and field 
in drug development, whereas 15 years 
ago that was not the case.

“One of the key concerns in 
the rare disease space is that 
most rare diseases remain 
hidden because we do not 
have a reliable way to see 
them in our datasets in our 
health systems.”

Annie Kennedy:
I think Mark set that up really beautifully. 
Maybe I can just fill in with some statis-
tics and context around why that is. To-
day, rare diseases affect approximately 
30 million Americans in the U.S., and we 
understand that more than 50% of people 
diagnosed with rare diseases are of pedi-
atric age when they are first diagnosed. 
We also know that the majority of those 
diseases are fairly rapidly progressing 
and that right now fewer than 5% of rare 
diseases have FDA-approved therapies. 
So, there is a significant unmet need 
and urgency. That really speaks to what 
Mark was saying, in that we still have a 
high threshold for need in the rare disease 
space. But perhaps we should talk about 
what those thresholds for entry into rare 
disease might be. Because I think we are 
going to dig into that and how those in-
centives have been established over time. 

By nature of the definition, rare diseases 
have very small patient populations. Even 
in some of the more common rare diseas-
es, as we learn more about those condi-
tions, we learn about mutation specificity. 
So, we are learning about subpopulations 
within those populations. This adds to the 
complexity of designing clinical trials and 
studying those patient populations. In our 
rare communities, we have nascent natu-
ral history, and we are learning so much 
about the importance of having longitu-
dinal data around our communities. We 
have significant diagnostic delays in rare 
disease. At the EveryLife Foundation we 
conducted a study about this, and we 
found that the mean diagnostic odyssey 
for rare disease patients is close to six 
years. That is a very conservative esti-

mate. That means that from the time a 
parent or an individual first identified that 
there was a concern, it took over six years 
to get a diagnosis. We also know that this 
includes seeing 17 providers and making 
multiple out-of-state trips, which requires 
a coverage and reimbursement system 
that allows for that travel, and the ability 
for someone to afford that. We will explore 
those costs throughout this conversation. 

We also have data that shows that it takes 
15 years and over $2 billion to develop a 
therapy, and that most therapeutic con-
cepts will never make it into the regulatory 
environment. Finally, once there is an FDA 
approval, there is a very complex access 
ecosystem that makes reimbursements 
for many of those therapies extremely dif-
ficult. So, those are all the complexities. 

One of the key concerns in the rare dis-
ease space is that most rare diseases re-
main hidden because we do not have a 
reliable way to see them in our datasets 
in our health systems. We often use ICD 
codes, or the International Classification 
of Diseases, to identify rare diseases. 
While we estimate that there are more 
than 10,000 rare diseases, we have few-
er than 1,000 ICD codes for rare diseas-
es. As a result, even once a diagnosis is 
made, we are unable to track it, see it, 
identify it, or study it in a systematic way 
in our communities and across our health 
systems. There are so many hurdles and 
barriers, and while we are working hard to 
overcome them, we still have some mas-
sive challenges to face. That said, I am re-
ally grateful that we can have this conver-
sation today to talk about what we have 
done to overcome many of those hurdles, 
and to even reach a point where we have 
approved therapies for 5% of rare diseas-
es, and patients alive today, who ten, five, 
or even three years ago, would not have 
been.

Erica Berg (host): 
Ulf, I am wondering, from your per-
spective, if you are seeing the same prog-
ress and the same lowering of barriers, 
and whether you are seeing anything 
different in the European ecosystem?

“In some countries, like in 
the United Kingdom and in 
Sweden, we understand that 
we need to pay a little more 
for orphan drugs than for 
other treatments. That can 
be linked to the high degree 

of disease severity in these 
patient populations. We 
are searching for different 
justifications for a separate 
approach to orphan drugs. 
This is an ongoing process 
aimed at gradually reducing 
these barriers.”

Ulf Persson: 
I think if we take it from the payer’s point 
of view, we have an increased awareness 
that this is a big problem because it has to 
do with the number of patients. It is very 
expensive to develop a new drug or com-
pound. To give an example, it costs about 
the same amount to develop a new drug 
as it does to build a big bridge between 
Sweden and Denmark, a bridge that is 
10 miles long. That cost must be spread 
across the consumers, payers, and the 
patients. If we have a drug for a more 
common disease, the cost can be spread 
across many patients, with payers cover-
ing it. When we have orphan conditions 
and orphan drugs, we only have pay-
ments from a few patients. So, this is one 
of the explanations why the prices used 
to go up. We are talking about the prices 
for orphan drugs which have been con-
sidered to be a very big problem. Many 
times, payers are not used these higher 
prices. They are used to very low prices 
per patient, and we have traditionally talk-
ed about the number of patients treated, 
and so on. But now we have a situation 
where we can identify the patients who are 
most likely to respond to a treatment. That 
means we are treating a very small num-
ber of patients. What I have seen during 
the last few years, particularly from Swe-
den and some other European countries, 
is that there is growing awareness that 
we need to find ways to ensure a faster 
uptake of these drugs, rather than wait-
ing until the patents expire or anything like 
that. So, there is a strong understanding 
that we need to develop new approaches. 
In some countries, like in the United King-
dom and in Sweden, we understand that 
we need to pay a little more for orphan 
drugs than for other treatments. That can 
be linked to the high degree of disease 
severity in these patient populations. We 
are searching for different justifications for 
having a separate approach to orphan 
drugs. I think this is an ongoing process 
and I can see that this is a process where 
we are trying to reduce the barriers more. 
So I am optimistic about this.
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Erica Berg (host):
Annie, to what extent has the burden 
of maintaining sustained focus on rare 
diseases fallen on the individuals them-
selves and their families?

“Before we even had federal 
investments into those 
research pipelines and 
could have handoffs with 
industry in those spaces, it 
was patient groups that were 
doing the work of funding 
registries and natural history 
studies.”

Annie Kennedy: 
I like to use the saying, “It takes a crowd to 
draw a crowd.” In the rare disease com-
munity, garnering interest in rare diseases 
often falls to the rare disease parents and 
individuals living with rare diseases. They 
frequently shoulder the responsibility of 
spurring that initial investment and inter-
est for individual rare diseases. What we 
have seen is patient communities galva-
nize, come together, build those animal 
models, and drive scientific investment. 
Many times, we have patient communi-
ties who have been the first ones to fund 
the scientific communities and invest in 
the academic researchers who have de-
veloped the clinical trial endpoints and 
mechanisms and biomarkers. Before we 
even had federal investments into those 
research pipelines and could have hand-
offs with industry in those spaces, it was 
patient groups that were doing the work 
of funding registries and natural history 
studies. We have also seen patient groups 
de-risk participation in rare disease devel-
opment, not just on a disease-by-disease 
basis, but collectively, by looking at where 
guidance is needed to better understand 
therapeutic development in rare diseases 
and where we need new regulatory path-
ways and new incentives for therapeutic 
development. We have had creative legis-
lation and statutes, as well incentives like 
the Rare Pediatric Disease Priority Review 
Vouchers and the Orphan Drug Act. That 
work has, once again, been led by the pa-
tient community, to create an ecosystem 
that de-risks participation for investors 
and developers to work within our spac-
es, while enabling individual rare disease 
communities to function effectively and 
move products forward.

Erica Berg (host): 
I think we have set the stage appropri-
ately and I wanted to move on now to 
start talking about neonatal sequencing. 
Hadley, how has the rapid evolution 
and the falling cost of genome sequenc-
ing benefited the rare disease communi-
ty, enabling earlier and more definitive 
diagnoses and potentially setting them 
up for interventions?

Hadley Stevens Smith: 
One of the major ways that the falling cost 
of genome sequencing has benefited the 
rare disease community is through the 
clinical translation of this technology and 
through the basic science advances that 
have gone hand in hand with that. So, 
by that, I mean moving this technology 
from bench to bedside, so that genom-
ic sequencing is now broadly available 
as a diagnostic tool in clinical care. That 
increasing availability in clinical care has 
allowed us to better understand the im-
pacts in both the clinical realm, what we 
refer to as clinical utility, and on patients 
and their families, which we call personal 
or perceived utility. From a basic science 
perspective, those advances in under-
standing the relationship between genet-
ic variants and clinical presentation have 
enabled scientists and doctors to make 
more precise diagnoses for a greater 
number of rare conditions. This growing 
evidence base, and understanding both 
clinical and personal utility, is very import-
ant for increasing evidence that is useful 
for healthcare payers, as they make cov-
erage decisions about which tests to cov-
er and for which patient populations. In 
turn, this helps make genomic sequenc-
ing gradually, and still imperfectly, more 
broadly available.

One setting where we know that genom-
ic sequencing can be particularly useful 
in terms of establishing diagnoses and 
guiding care is in the neonatal intensive 
care unit. Genome sequencing performed 
early in the diagnostic pathway (i.e. the 
beginning of the diagnostic odyssey), for 
the most critically ill infants, and especially 
with a rapid turnaround time of less than 
a week, provides diagnoses for about 
30% to 50% of the critically ill infants who 
are tested. Moreover, it impacts care de-
cisions within a given hospital admission 
for about 20-30% of those tested infants. 
Genome sequencing can also lead to 
substantial cost savings to healthcare 
systems by informing those care deci-
sions and by reducing inpatient length 
of stay. When compared with a gene 
panel test, which is less comprehensive, 

one recent analysis found that rapid ge-
nome sequencing early in the hospital-
ization resulted in cost savings of more 
than $150,000 per patient over one year 
from the healthcare sector perspective. 
Obviously, realizing these benefits, both 
for child population health and in terms 
of cost savings to the health system, re-
quires that rapid genome sequencing be 
both accessible and taken up by patients 
and clinicians.

Erica Berg (host): 
Do you have a sense of how broadly 
accessible neonatal genetic testing is? I 
know you were saying specifically in the 
intensive care ward, but is it accessible 
more generally, such as for the curious 
or anxious parent? What is the status 
of that?

“Genome sequencing is 
a newer technology that 
has been more recently 
introduced into clinical care, 
but for the past 10 years 
or so, exome sequencing 
has been available as a 
diagnostic test and payers 
are increasingly covering this 
test.”

Hadley Stevens Smith: 
There are several settings in which we 
can consider the use of the same or very 
similar technologies. Here I would lay out 
three different use cases. One is for diag-
nostic testing, such as that performed in 
neonatal intensive care units or in genetic 
outpatient clinic settings. This type of test-
ing would typically be used to diagnose 
a patient with a suspected genetic condi-
tion, in other words, those whose clinical 
presentation warranted genetic testing. 
A second setting where we are seeing a 
rapid rise in the use of genome sequenc-
ing is in screening. As a complement to 
traditional newborn screening, genomic 
sequencing approaches are now being 
used to augment that neonatal screening 
and to expand the range of conditions that 
can be screened for early in life. Then, a 
third use case would be direct to consum-
er testing. We are also seeing significant 
growth in this market, particularly for early 
childhood testing aimed at understanding 
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disease risks and, in some cases, traits. 
Overall, in the diagnostic setting, both 
exome and genome sequencing are now 
much more widely available in clinical care 
than they were five or 10 years ago.

Genome sequencing is a newer technolo-
gy that has been more recently introduced 
into clinical care, but for the past 10 years 
or so, exome sequencing has been avail-
able as a diagnostic test and payers are 
increasingly covering this test. That is a 
very critical piece of the access puzzle. 
This is true on both the commercial side 
and the public payer side. For example, 
there are now 18 states that have covered 
rapid genome sequencing under Med-
icaid, and legislation that would provide 
that coverage has been introduced in an 
additional nine states. This is an area with 
significant advocacy activity and grow-
ing recognition at the legislative level that 
this type of testing can provide important 
benefits both for families and healthcare 
systems.

“We continue to have a 
real barrier, not just with 
the uptake of rapid whole 
genome sequencing, but 
also with the uptake of 
newborn screening and other 
diagnostic testing across 
rare disease in general, is 
that providers, especially 
pediatric providers, are 
trained to look away from 
suspecting rare diseases 
when they are considering a 
diagnosis.”

Annie Kennedy: 
Can I build on what Hadley was talking 
about? Because I think it gets to your 
question. One of the main barriers to this 
testing is providers ordering these tests. 
Where we have seen a lot of success is 
within the pilots, where rapid genome 
sequencing has been piloted within the 
NICU setting and acute hospital settings. 
That is where we have had so many won-
derful learnings and those experiences 
have driven so much of the momentum 
behind the advocacy work, such as our 
ability to advocate for coverage within the 
state Medicaid programs. Where we con-
tinue to have a real barrier, not just with the 
uptake of rapid whole genome sequenc-
ing, but also with the uptake of newborn 

screening and other diagnostic testing 
across rare disease in general, is that 
providers, especially pediatric providers, 
are trained to look away from suspecting 
rare diseases when they are considering 
a diagnosis. In fact, if you know anything 
about rare diseases, you have probably 
seen the zebra logo. The zebra is the logo 
for rare disease, not just because it is cute 
and catchy, but because providers are of-
ten taught that if you hear hooves, look for 
horses, not zebras, when thinking about 
rare disease and about diagnostics. Rare 
diseases are individually rare. That is why 
they are called rare diseases, but collec-
tively they are not. I mentioned earlier that 
there are more than 10,000 rare diseases. 
That number increases every day. It is es-
timated that more than 10% of the U.S. 
population is living with a rare disease. 
Many people have multiple rare diseases. 
So, we need to change that paradigm so 
that providers are not looking away from 
a rare disease, but are adding it to their 
diagnostic toolbox. There are incredible 
efforts underway, funded by both public 
and private entities, that are looking at 
how we can introduce triggers into our 
data sets and learnings, so that when 
providers see multiple visits to an ER that 
are out of the norm, they can short-circuit 
that diagnostic odyssey. This is incredi-
bly important. We need to do better be-
cause, as Hadley said, we have the tools 
and the technology, but we need to be 
using them. Because it does not only get 
somebody to appropriate care and treat-
ment, but it also often unlocks someone’s 
eligibility for benefits, health coverage, 
appropriate accommodations in schools 
and in workplaces, and very importantly, 
it enables the individual to have a com-
munity. We talk about N of 1 or N of few, 
but if we are identifying and diagnosing 
diseases effectively, we may discover that 
there are actually N of 2 or N of 3. We may 
find communities simply because we are 
diagnosing conditions more often. So, this 
is really a big plug for provider education 
and for shifting the paradigm around rare 
disease.

Mark Trusheim: 
I am a health economist, like Ulf. Part 
of this is the cost of whole genome se-
quencing falling. If we did it for everyone, 
it would fall by another order of magni-
tude, which then makes the whole cost 
benefit analysis better for every patient.  I 
know from a drug developer standpoint, 
that finding patients is very hard because 
they are so rare. So, having that kind of 
national screening and understanding is 
important. It also helps us from an equity 
standpoint, so that access to rare disease 
care is not limited to “billionaire babies”, 

which is a challenge. If you are wealthy 
enough, you can pay for the extra genetic 
testing out of pocket, if it is not covered. 
However, if you are not, then you are of-
ten overlooked and sent on these 6- or 
15-year diagnostic odysseys, if your con-
dition allows you to live that long through 
the whole process. So, I think this shift, 
from a diagnosis-driven approach where 
a clinician must have a hypothesis (“I think 
it might be a zebra, therefore maybe I will 
order the test”) to an approach where 
this is more standard like running a com-
plete blood count, is important. They do 
not have a hypothesis that I have some 
blood issue. It is just a standard test that 
is run nearly every time you check into an 
ER. Having this done once for patients, to 
know what their genetic abnormalities are, 
seems like a fantastic tool to understand 
what is ahead. It may not show up in the 
first three months, but it will show up in 
the first year or it may not be until you are 
six or eight that you will start seeing symp-
toms. To be able to get out ahead of this 
is increasingly cost-effective and inexpen-
sive and yet we do not provide the access 
to it. It could transform the whole ecosys-
tem. It is basic and straightforward, and it 
would be fantastic to have this required as 
a standard part of care. Parents may opt 
out, of course, but it would be great if it 
could become part of the standard care 
package. 

Erica Berg (host): 
Ulf, what is the status of access to neo-
natal testing in Sweden and in Europe, 
and how are the economics playing out, 
particularly the balance between the 
cost of testing larger populations and 
the potential for long-term savings as-
sociated with earlier diagnosis? 

“This means that we have 
a lot of opportunities, but 
also a lot of uncertainty. 
As a result, those who are 
responsible for paying 
for these treatments 
and deciding whether 
to introduce them into 
healthcare systems must 
make the best possible 
judgment they can about the 
value of a treatment over 
very long period of time.”
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Ulf Persson: 
Yes, this also has to do with identifying 
patients in the same way here. One very 
important point is that we now can use 
these new gene and cell therapies that 
can almost cure patients or at least have 
the potential to do so. The problem with 
them is that they often involve a short 
treatment period followed by a long peri-
od of benefit. In some cases, it may be a 
one-time or single treatment that will last 
for many years and can more or less cure 
the patient. We do not know whether the 
effects of these treatments will wane over 
time or how long they will last until they 
start to be less effective. This means that 
we have a lot of opportunities, but also a 
lot of uncertainty. As a result, those who 
are responsible for paying for these treat-
ments and deciding whether to introduce 
them into healthcare systems must make 
the best possible judgment they can 
about the value of a treatment over very 
long period. This also means that the pay-
ment should be linked to the treatment 
differently. We traditionally pay for the 
treatment, not for the benefit later. These 
treatments justify a very high payment be-
cause they are so effective in many cases. 
But we do not really know the long-term 
outcomes. So, we have a lot of uncertain-
ty. This can put a lot of pressure on the 
healthcare budgets because they can go 
up to $2 million per treatment per patient, 
and that can be very difficult. So, we are 
really searching for different ways of justi-
fying a high price and ensuring access to 
these therapies and getting them into the 
budgetary system as smoothly as possi-
ble. This is another big challenge for the 
payer.

Erica Berg (host): 
Let us now talk about investing in rare 
disease treatments. Mark, can you share 
with us what some of the distinct chal-
lenges are when thinking about return 
on investment for both diagnostic and 
drug development programs in the do-
main of rare diseases where again, the 
patient populations are small, but the 
potential of these treatments to cure 
these diseases is tremendous.

“Some of the gene therapies 
cost up to a couple of million 
dollars, but many of them are 
expensive cancer therapies, 
costing several hundred 

thousand dollars a year, 
which is in line with what 
cancer treatments cost. We 
do not bat an eye at spending 
that amount on cancer, but 
for a rare disease, suddenly it 
is a problem.”

Mark Trusheim: 
Return on investment has two compo-
nents: how much you invest as part of 
the game and how much you make or the 
revenue that comes in. Rare diseases suf-
fer on both sides of this. The investment 
required to create an effective therapy for 
a rare disease may not be substantially 
lower than the investment required for a 
large population, such as obesity, where 
GLP-1s are the current hot topic. Find-
ing ways to make the cost of developing 
a therapy for a small population cheaper 
and faster is important. We are seeing 
breakthroughs across the board: from 
regulatory improvements that speed up 
the process, such as requiring fewer tri-
als or accepting endpoints that are easier 
to measure, to AI and gene editing tech-
niques to help improve our success rates 
in finding what the right therapy is before 
it enters clinical trials. We have great hope 
there. The other challenge, which Ulf has 
pointed out, is once you have been ap-
proved, how much can we afford to pay 
for these therapies? Compared to other 
drugs, they can be unbelievably expen-
sive, which seems unfair. Some of the 
gene therapies cost up to a couple of 
million dollars, but many of them are ex-
pensive cancer therapies, costing several 
hundred thousand dollars a year, which is 
in line with what cancer treatments cost. 
We do not bat an eye at spending that 
amount on cancer, but for a rare disease, 
suddenly, it is a problem. There are also 
other areas, where we do the same sort 
of thing, but it is not medication cost, so 
we do not bat an eye at funding either. 
We talked about neonate units. It is not 
unusual to incur multimillion-dollar neona-
tal costs, but that comes out of a medi-
cal budget, not out of a drug budget, for 
these payers. So, we are used to paying 
multiple millions to get an infant off to a 
good start, but paying multiple millions to 
give them a therapy to get them off to a 
good start is somehow offensive and dif-
ficult. We have children and adults with 
traumatic injuries. Again, the cost of treat-
ing a traumatic injury is around 3, 4, or 5 
million dollars. The total cost of that type 
of care is not an unusual charge if you talk 
to the insurance companies. However, 

spending that amount to help a sickle cell 
patient not have to go to the hospital ever 
again is seemingly out of bounds. So, the 
challenge on the revenue side is that we 
do not compare the cost of these drugs 
to other life transformative therapies and 
treatments that just happen to fall on the 
medical side instead of the drug cost side. 
That leads to false comparisons. Anoth-
er aspect that we sometimes overlook is 
that these therapies tend to be reasonably 
effective on every individual. In contrast, 
other therapies that we pay more mon-
ey for overall, such as Type 2 diabetes 
therapies or statins for heart disease, you 
have to treat 40, 50, or 100 patients to 
avoid one death in those spaces. When 
you take the total cost of the drug, it may 
be lower per patient, but the overall ex-
penditure per life saved or improved may 
still add up to multiple hundreds of thou-
sands of dollars. Rare disease therapies 
are in a sense cursed by being effective. 
They help a few patients and do tremen-
dous things, and yet because they did not 
have to treat 400 patients to get one to 
do well, like you have to do with some of 
these other therapies, they are somehow 
viewed as too expensive.

We must rethink return on investment 
when we consider how these treatments 
are paid for, and we must be able to de-
velop these drugs faster, quicker and at 
a lower cost. Because if the investment 
were only a few million dollars instead of 
hundreds of millions of dollars, you would 
not need to make a billion dollars back 
just to cover the multiple hundreds of mil-
lions you spent on its development. For 
example, if it only costs $10 million and 
you make $50 million back, that is a huge 
return and something financial people 
would be very excited about. So, those 
are the two angles to consider

Ulf Persson: 
I agree with Mark. I think that sometimes 
we have to budget in the benefits side as 
well. For example, if we give a treatment 
to a patient with hemophilia, as there are 
many gene therapies being developed 
for hemophilia, there is a significant drug 
cost saved from factor VIII treatment over 
a patient’s lifetime. Factor VIII prophylaxis 
is a very big burden for the payers and if 
we can reduce that cost with a one-time 
treatment that eliminates the need for 
these factor VIII treatments in the future, 
we can free up a big budget to pay for the 
immediate gene therapy costs. The prob-
lem is that many times we do not have 
this money available. So, we need to find 
some clever ways to secure the budget 
immediately upfront, even if we under-
stand that there will be huge cost offsets 
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later on in the patient’s lifetime. Some-
times there is a budget available, but it 
is not linked to the healthcare provider in 
the same way. For example, we have a lot 
of situations for severe conditions in chil-
dren where the progression of the disease 
means that they will require municipally 
funded services or home services. That is 
a completely different budget. But that is 
a budget that can be reduced if we can 
treat them successfully at a young age. 
We need to have a link between different 
kinds of budgets as the disconnection is 
another problem that we have seen so 
many times.

“What we have seen is that 
there is so much wasteful 
spending. When we talk 
about a six year diagnostic 
odyssey for something that 
could be diagnosed in the 
first 24 hours of life, we 
are talking about wasteful 
spending of close to a million 
dollars, or potentially more 
if we are talking about an 
extended ICU stay.”

Annie Kennedy:  
First of all, this is a sweet spot for us. As a 
patient community, we have done a lot of 
work to move from those back of the en-
velope calculations around what it means 
to live with a rare disease, to actually col-
lecting data around the lived experience 
of rare diseases. We have collected data 
to show that in one year, the econom-
ic impact of rare disease was close to a 
trillion dollars. That was in 2019, and the 
lion’s share of those costs (close to 60%) 
were not costs that were being absorbed 
by the healthcare system. They were 
costs that were being absorbed directly 
by families and the community. This really 
underscores both Ulf’s and Mark’s points 
that there are costs showing up elsewhere 
that are still prescribed but are being paid 
for out of pocket by families or by other 
elements of the healthcare system. This 
means that we are not comparing apples 
to apples when we are having these con-
versations. 

“Investments in rare disease 
are strategic investments 
in our healthcare system, 
but we do not think about it 
that way. We must struggle 
and fight for funds in the 
rare disease space and 
incentivize people to work in 
our spaces.”

The other thing is when we have these 
conversations around investing in ther-
apies and diagnostics, the goal is not to 
cut the cost per person, it is to make stra-
tegic investments to optimize outcomes 
within the key therapeutic window and 
to eliminate waste. What we have seen is 
that there is so much wasteful spending. 
When we talk about a six-year diagnostic 
odyssey for something that could be diag-
nosed in the first 24 hours of life, we are 
talking about wasteful spending of close 
to a million dollars, or potentially more if 
we are talking about an extended ICU 
stay. I think those are the conversations 
we need to be having and then doing 
something about them. Those are policy 
shifts for us. The other thing is, this real-
ly comes down to a paradigm shift, and 
underscores something that Ulf was just 
saying. We need a paradigm shift around 
what we are willing to invest in rare dis-
ease. Mark just made some wonderful 
analogies about what we spend and what 
we are willing to risk and tolerate in other 
disease areas. However, we are not will-
ing to make that same investment in rare 
disease research. I pulled some numbers, 
and when we look at what we have been 
spending federally in rare disease, in the 
U.S., we are talking about amounts that 
can be counted in the millions. In contrast, 
federal cancer funding was around $8 bil-
lion at the NIH alone, with an estimated 
$57 billion investment in R&D. Now, we 
should absolutely be investing that. About 
one in five Americans is estimated to live 
with cancer, but there is also about one in 
10 with a rare disease. Should we have 
such a wide disparity between what we 
are investing in rare diseases and what we 
are investing in cancer? Probably not. And 
we are not having the same discussions 
when talking about what we are going to 
invest in a patient with a cancer therapy 
compared to a patient with a rare disease. 
We really need to be thinking about this 
differently. 

The other thing is that when we invest 
in rare disease therapies, what we learn 
from those investments can be imme-
diately extrapolated to more common 
diseases. To give an example, bisphos-
phonates were first studied in rare bone 
diseases, and they are now being used for 
osteoporosis more broadly in the commu-
nity. When we are learning about how to 
treat cystic fibrosis, we are now applying 
those learnings to other genetic diseases. 
The same is true for sickle cell disease. 
Advances there are being applied to other 
rare diseases. These investments in rare 
disease have a much broader impact. 
PCSK9 inhibitors (Proprotein Conver-
tase Subtilisin/Kexin type 9), for example, 
were studied in a rare genetic form of hy-
percholesterolemia. This is now how we 
treat cholesterol broadly across the world. 
So, these investments in rare disease are 
strategic investments in our healthcare 
system, but we do not think about it that 
way. We must struggle and fight for funds 
in the rare disease space and incentivize 
people to work in our spaces. We are not 
actually thinking about it as a public health 
investment.

Mark Trusheim: 
We have made so much progress in sci-
ence because the science was ready 20 
years ago. As we began to understand 
the targets and went to a very mechanis-
tic and personalized approach, progress 
was made. That is now possible for rare 
diseases. Through whole genome se-
quencing and other tools and techniques, 
we can now understand the mechanisms 
of rare disease in a much more tractable 
and rapid way than we could 20 years 
ago. Rare diseases are now ready for the 
same kind of explosion in progress that 
we saw in cancer 20 years ago.

Erica Berg (host): 
What I am hearing is that there seems 
to be a stigma around investing in rare 
disease research, potentially just because 
of the name “rare diseases” and I am cu-
rious to the origin of that. Mark, you 
mentioned a few times that people will 
sometimes respond with, “Well, it is a 
rare disease, why worry about that?” Is 
it just because they are rare or is there 
something deeper driving this percep-
tion that rare diseases are somehow less 
important?
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“We are now seeing more 
regulatory pathways that 
are tailored to rare diseases, 
but we still need more 
predictability and certainty 
around those regulatory 
pathways. We also need 
more predictability and 
certainty around the access 
environment and what the 
reimbursement pathway will 
look like for those approvals. 
That is how we are going 
to continue to incentivize 
development in rare disease.”

Annie Kennedy: 
I would say it is less about stigma, and 
more about the uncertainty around what 
the regulatory and access environment 
might look like. We are now seeing more 
regulatory pathways that are tailored to 
rare diseases, but we still need more pre-
dictability and certainty around those reg-
ulatory pathways. We also need more pre-
dictability and certainty around the access 
environment and what the reimbursement 
pathway will look like for those approvals. 
That is how we are going to continue to 
incentivize development in rare disease. 
So, from my perspective, this is not about 
stigma, it is about being able to strengthen 
those development pathways and, again, 
de-risk the investment. The other piece, 
as I said at the outset, is that we also need 
the resources to be able to identify who 
has a rare disease, to diagnose those who 
have a rare disease, and to build those 
resources and that infrastructure to sup-
port this work. That is an important part of 
de-risking the rare disease environment.

Erica Berg (host): 
Hadley, I was hoping you could weigh 
in on the ethics. What kind of weight 
can moral or ethical arguments carry 
in terms of persuading pharmaceutical 
companies, research organizations, or 
grant funding agencies to commit re-
sources to rare disease programs?

Hadley Stevens Smith: 
That is a great question, and I think it also 
relates to the conversation that we were 
just having. One of the areas in which we 

see a lot of new and exciting investment is 
in genomic newborn screening. There is a 
new initiative from the NIH called the BEA-
CONS program. The state of Florida has 
also devoted funds to start up a Sunshine 
Genetics program, where every baby in 
the state of Florida, and across several 
other states, as part of the BEACONS 
program, would have access to genomic 
newborn screening. Mark was highlight-
ing the potential equity implications of 
expanding access to newborn screening 
in this way. I think one of the things that 
we need to be careful about is balancing 
uptake with ensuring the program is de-
signed in a trustworthy way, particularly 
when it comes to considerations around 
commercialization of the data and access 
to the sequencing data by companies that 
could potentially use it to develop thera-
peutics for rare disease. We must balance 
what the community expects from a trust-
worthy program with how we think about 
broader population benefits that could 
come from scientific and therapeutic ad-
vances. In the newborn screening space 
more broadly, I do think that we are see-
ing investment, along with the impact of 
the equity argument that access to a rare 
disease diagnosis early in life should be 
equally available to all babies across the 
country. That access does not only result 
in savings to the healthcare system and 
help eliminate the diagnostic odyssey, but 
it can also serve the pharmaceutical in-
dustry and the patients who would benefit 
from advances in rare disease therapeu-
tics.

Erica Berg (host): 
Would anyone else like to weigh in on 
where these ethical obligations should 
play a role in this discussion?

Ulf Persson: 
I would like to add that sometimes we 
do have a budget there to pay for the in-
vestment. The bigger challenge is when 
we do not have any budgets available 
and we just have to pay for the improve-
ment directly. When we are talking about 
the health improvement, we are used to 
paying for extra life years, life extensions 
and for improved quality of life. When we 
are dealing with orphan drugs and or-
phan diseases there might be a lot of oth-
er additional value drivers. For example, 
the degree of severity of the conditions, 
which are often very severe. Sometimes 
the goal is to reduce the risk of disease 
progression, and there is what we used 
to call the “value of hope”, paying for a 
chance that the patient might be one of 
those who respond to it, even if they are 

not the average people who respond to a 
certain treatment. This brings up new dis-
cussions about the value of risk reduction.

So, it is about considering risk reduction 
and sometimes accepting additional risk 
in cases where we have a severe condi-
tion. We must learn how to better evaluate 
these kinds of conditions. I am somewhat 
hopeful because there is a lot of ongo-
ing research, much of it from the United 
States, which we are using in Europe. 
Many times, some of these researchers in 
the US are a little ahead in understand-
ing how to acquire new evidence about 
patient preferences for different value driv-
ers and get that evidence into the deci-
sion-making process for the payers and 
the Health Technology Assessment (HTA) 
organizations. They must take on these 
very difficult decision-making process-
es and get this new evidence of value 
into them. I think that is very important. 
This means we need to develop our val-
ue-based reimbursement system so that 
they can work for orphan drugs. There is 
still a lot of work to do in this area.

Mark Trusheim: 
A positive trend is the increased emphasis 
on wellness and health, with early diagno-
sis and understanding people’s risk as an 
essential part of acting as early as possi-
ble. It used to be that until you presented 
with something debilitating, the healthcare 
system did not pay too much attention. 
And from a research standpoint, there 
was not much attention given either. I 
think this shift is incredibly important. You 
are seeing it in cancer with early screen-
ing, and you are seeing it with newborn 
screening. That is a positive trend. I think 
it helps counterbalance the challenge 
that, as Annie mentioned, many rare dis-
ease costs are ignored because they are 
borne by families rather than the health-
care system. Unfortunately, for the most 
severe cases, death has historically been 
“cheap”. Dying quickly from a rare disease 
does not cost much to the healthcare 
system. It therefore does not get built into 
how much we think we ought to spend 
for healthcare. I think we would be na-
ive not to say that there is also a tension 
between people who do not want to see 
their health costs and their premiums go 
up as we expand. Luckily, we are getting 
better at treating other conditions more 
cost-effectively. On the drug side, I think 
the numbers are something like $200 bil-
lion or more in drugs that are coming off 
patent over the next five to ten years. That 
is a lot of drug spending that could be 
freed up for these kinds of new therapies. 
So, it is a great time to start swapping re-
sources from other areas to rare disease, 
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as those other conditions are now going 
to be cheaper to treat.

Erica Berg (host): 
I would now like to shift to a more for-
ward-looking discussion. How can we 
foster a more collaborative environ-
ment between rare disease communities, 
encouraging collective progress rather 
than competition for scarce resources?

Annie Kennedy: 
I think that in the rare disease space we 
already have an incredibly collaborative 
environment, compared to other spaces. 
I think this is because it does take every-
body rolling up their sleeves and working 
together towards a shared mission, as 
well as an unparalleled amount of passion 
to dedicate towards discovery for a spe-
cific rare disease. Oftentimes, communi-
ties are convened by a patient communi-
ty or a group of patient communities, so 
the spirit of collaboration runs deep and 
strong in the rare disease space. I do not 
think that the competition in rare is nega-
tive. I think it is probably why it fuels rare 
and it does not detract from the mission 
and the goal. I do think that we need more 
enhanced incentives and that we need to 
protect the incentives that we currently 
have in the rare disease space. This will 
help ensure that the investors and the de-
velopers already engaged in rare remain, 
while attracting those who are maybe 
standing on the sidelines into our space. 
Additionally, we need incentives to draw 
the best and the brightest in the scientific, 
payer, and diagnostic fields into our rare 
disease space, because that is what we 
need now more than ever.

Erica Berg (host): 
I guess I was thinking more along the 
lines of collaboration beyond the rare 
disease communities, so more about get-
ting at this tension between common 
conditions and rare conditions and this 
battle for resources. Hadley, could you 
share some thoughts?

“In the rare disease space, 
we know that we often have 
highly motivated patient 
communities who are also 
very generous with their 
time. It is a true honor 

to be able to carry out 
research with rare disease 
communities because they 
are so motivated to work 
together and to share their 
stories and to move the field 
forward. There is always an 
altruistic motivation that is 
apparent in working with 
these communities.”

Hadley Stevens Smith: 
Annie makes a great point about collab-
oration within rare. I also think that we 
can go back to this idea of the scientific 
spillover effect. So, what can the broader 
medical community or the broader basic 
science community learn from what is 
happening within rare disease? On the 
academic side of things, we often think 
about what we can learn from rare disease 
patient populations, particularly in terms of 
improving methods for understanding pa-
tient-centered outcomes. Those learnings 
can then be translated into these broader 
disease spaces as well. I think that it really 
comes down to decreasing and breaking 
down silos and being more collaborative, 
especially around the efficiency of learning 
across different spaces. In the rare dis-
ease space, we know that we often have 
highly motivated patient communities who 
are also very generous with their time. It 
is a true honor to be able to carry out 
research with rare disease communities 
because they are so motivated to work 
together and to share their stories and to 
move the field forward. There is always 
an altruistic motivation that is apparent 
in working with these communities. So, I 
think taking what we have learned about 
how patient engagement science works 
in rare disease and translating that into 
the broader medical sphere is an import-
ant take away from this experience.

Ulf Persson: 
I can see concern about a new conflict 
that has emerged recently in my country 
and in some other European countries. It 
is a conflict between budgets for treating 
common diseases like diabetes, obesi-
ty, and Alzheimer’s disease with the new 
drugs coming onto the market, and the 
budgets for orphan diseases. Sometimes 
the argument is that if we pay more for 
treating the orphan diseases, we will have 
to reduce spending on diabetes, obesity, 
and Alzheimer’s disease, or whatever else 
is coming next. I understand the discus-

sion, but at the same time, when we are 
talking about common diseases, we are 
talking big budgets. When we are talking 
about the orphan diseases, we are often 
talking about very few patients, even in if 
the price per patient may be high. But we 
are not talking about the same kinds of 
budgets. I think there must be some oth-
er criteria to justify the pricing for orphan 
disease treatments instead of evaluating 
them on risk reduction in the same way 
we do for common diseases, even though 
those are very important for the prevention 
of future diseases related to overweight 
and similar conditions. I understand the 
logic, but this is a direction of discussion 
that I am not very comfortable with, even if 
I can see where it is coming from.

“If we could track symptoms 
with the same rigor that we 
track billing codes, we would 
have a data infrastructure 
that everyone, from 
scientists to payers, could 
leverage in phenomenal 
ways. That represents a huge 
opportunity but requires 
collaboration across many of 
these stakeholders.”

Mark Trusheim: 
There is a clear need for data infrastruc-
ture, from natural history studies onwards. 
We know that Medicare and increasing 
numbers of other payers want to pay 
based on outcomes and that requires a 
quantitative understanding of patient ex-
perience, patient status, and where pa-
tients are at any point in time. We have 
a huge billing system where we track all 
the inputs with excruciating detail, but we 
collect very little data about how the pa-
tient is feeling, what their symptoms are, 
and what their actual functioning is in dai-
ly life. We do not collect that information 
systematically in the healthcare system. 
That would seem to be the basis for un-
derstanding real value across large popu-
lation diseases and rare diseases. It would 
allow us to understand the natural history 
of all the subtypes of obesity, diabetes 
and cardiovascular disease as well as the 
thousands of rare diseases. That kind of 
understanding is simply not the way we 
practice care and or manage health today. 
The FDA and NIH should be commended 
for the many rare disease registries they 
have funded over the past five years. They 
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are in the dozens if not the low hundreds 
at this point. However, they are all one-off 
efforts. They are not part of a systemat-
ic approach to tracking the data on how 
well patients are doing once they encoun-
ter the healthcare system. We still lack a 
way to understand their symptoms and 
track them just as rigorously as we track 
how many billing codes we can put in the 
medical records. If we could track symp-
toms with the same rigor that we track 
billing codes, we would have a data in-
frastructure that everyone, from scientists 
to payers, could leverage in phenomenal 
ways. That represents a huge opportunity 
but requires collaboration across many of 
these stakeholders. It is a fantastic oppor-
tunity for us, particularly with the use of 
AI, as long as we follow clear rules about 
the appropriate and ethical use of all this 
information.

http://www.fondation-ipsen.org
https://www.fondation-ipsen.org/webinar/
https://www.fondation-ipsen.org/webinar/
https://www.fondation-ipsen.org/podcast/
https://www.fondation-ipsen.org/podcast/
https://www.fondation-ipsen.org/book-lab/
https://www.fondation-ipsen.org/book-lab/
http://www.fondation-ipsen.org
mailto:fondation@ipsen.com
https://forms.office.com/pages/responsepage.aspx?id=amt3nsymr0-gVKUCFTvrAT6Pw_YQx4JEmwzdUebbUwhUNjVYM0xNTE1DV0NXUFIwWTFZOENBTlJQSS4u&route=shorturl
https://www.fondation-ipsen.org/book-lab/book-lab-survey/

