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It's been called the holy grail of sexual medicine, a modern day wonder drug and the little blue
pill that changed the world. And even though it was found by accident while testing for a drug
for the treatment of high blood pressure and chest pain, it's safe to say that everyone knows the
name Viagra. It might have changed the world, but does it actually help everyone?

Welcome back Postdocs Talking listeners. Joining me in the studio in Copenhagen today are
Mikkel Fode, a Professor of Urology at Herlev and Gentofte hospitals and the University of
Copenhagen, where he's regularly treating men with erectile dysfunction. And Simon Comerma
Steffensen, a senior researcher at Initiator Pharma, and Associate Professor at Aarhus University,
studying the mechanisms of sexual dysfunction to find new treatments.

I'm Gretchen Repasky. And this is Postdocs Talking, where today we'll uncover that ‘sometimes
difficult to talk about’ problem of erectile dysfunction, which is actually an increasing problem
due to the epidemic of obesity, diabetes, and cardiovascular disease.

And to our listeners out there who are women - don't go away. This is going to lead us to some
interesting aspects of sexual dysfunction more generally.

Welcome to you both Mkkel and Simon.

Mikkel Fode 01:34
Thank you.
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Simon Comerma 01:35

Thank you.

Gretchen Repasky 01:36

Before we delve into the what and how of erectile dysfunction and sexual medicine a little more
broadly, let's give our listeners a little historical perspective. Is erectile dysfunction a 21st century
problem?

Mikkel Fode 01:49

Well, of course not. | guess erectile dysfunction has been around for a long time. We obviously
don't know too much about it from historical records. that much should be clear. What is
different now from early on is that we realized that it's very often a physical problem, and not just
something mental.

Gretchen Repasky 02:10
And Simon, what do you think?

Simon Comerma 02:08

So | think that there are many drugs that have been used for treating erectile dysfunction and
sexual dysfunction, but we have people living longer right now. And then they are developing
further diseases that are actually affecting how the drugs work, and how we can try to treat it,
and manage.

Gretchen Repasky 02:32

That's interesting. And we're going to jump into that in a second segment of our interview today.
Let's begin Mikkel with you and have you kind of help us take this now one step at a time. Perhaps
start by simply telling us what erectile dysfunction is?

Mikkel Fode 02:49

! Well, erectile dysfunction is basically the inability to either obtain or maintain an erection that's
-I_;Er‘;‘ rigid enough to undergo satisfactory sexual intercourse.

S § Gretchen Repasky 03:01

<}\Ar% And, there | understand there are different root causes. There's an organic root cause and a
)Li-;(s_,ﬁrf\a psychogenic root cause. Can you say a little something about those?
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Mikkel Fode 03:11

Well, overall, a man can have a purely psychogenic ED. | mean, if you have anxiety or something
like that, that might kill erections. You can also have a purely organic erectile dysfunction, where
you have, for example, some underlying cardiovascular or neurogenic disease, that's going to
cause the problem. But most cases of erectile dysfunction are probably organic, caused by a
physical problem. But you also have to realize that whenever a man has had a problem once he's
going to have a psychogenic component to it. So usually there is a mix.

Gretchen Repasky 03:42

How is it diagnosed?

Mikkel Fode 03:45

Well, erectile dysfunction is diagnosed based on patient history. So basically, the patient comes
in and tells you what's going on. And you ask specific questions to learn about the details, and
also distinguish psychogenic and organic erectile dysfunction.

Gretchen Repasky 04:01

are certain lab tests that allow you to make that distinguishment

Mikkel Fode 04:05

not specific lab tests. No, you do some you can look at testosterone. So the male hormone and
you can look look at glucose. So see if there's underlying diabetes, or you can look at something
like cholesterol, but there's no specific test.

Gretchen Repasky 04:21

How big of a problem is erectile dysfunction? How many people have it?

Mikkel Fode 04:25

So it is extremely common. It's about depending on the study, you look at it between 30 and 50%
of all men above the age of 40 has some level of erectile problems.

Danish Diabetes and
Endocrine Academy




Series 2: Postdocs Talking — From Science to Society

Gretchen Repasky 04:35

| was reading in one paper that reported maybe about 100 million cases and 1995 and then with
a prediction that by the year 2025. That would be well over 300 million. Are we actually on the
on track to see those kinds of numbers, that kind of increase?

Mikkel Fode 04:54

That sounds right. | mean, all of these predictions are always made based on the age of the
population. So if you have a population at a certain age and 19, did you say 95, and you have a
certain number of men with erectile dysfunction, you're going to look at how many men are
going to be thatage at a future time point, and then you're going to extrapolate. And that's pretty
accurate to do it that way.

Gretchen Repasky 05:16

And if we think about the country that we're sitting in, in the country, where you are treating
patients, too, so we're sitting in Denmark, and what percent of men in Denmark have erectile
dysfunction, and how does that relate to this aging population?

Mikkel Fode 05:33

So again, depends on how you look at it. But probably about 30% of men above the age of 40
has some kind of problem. And that increases with age. So the risk of an 80 year old, having
erectile dysfunction is much larger than a 40 year old. And as the population generally ages,
there's going to be more and more men with the problem.

Gretchen Repasky 05:52

So the problem in this situation in Denmark reflects that worldwide.

Mikkel Fode 05:56

Yes, in the Western world,

Gretchen Repasky 05:58

How much do you think there is an undiagnosed problem, when it comes to erectile
dysfunction?
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Mikkel Fode 06:06

It probably is quite common. | mean, one of the main issues with when you speak about sexuality
is that people don't actually talk to anybody about it. They might not talk to their doctor about
it, they're certainly not going to talk to their friends about it. But a lot of people don't even speak
to their spouse about it.

Gretchen Repasky 06:21
So why wouldn't they talk to their doctor about it?

Mikkel Fode 06:25

Well, a couple of reasons. One is that people are embarrassed. So that's very simple. Also, people
tend to think that there's nothing that can be done. People expect this to be a normal part of
aging. And there's also some studies suggesting that people don't trust their doctor to be able to
do anything about it.

Gretchen Repasky 06:45

That's a very difficult and sad situation. How do we make a change in that?

Mikkel Fode 06:50

Well, one thing the one thing we're really missing in sexual medicine is awareness. There's a lot
of things that can be done. And certainly people should not be embarrassed about it. These
problems are very, very common, and they have a huge impact on quality of life. We also tend to
neglect how important it is for personal relationships, for example, and for general confidence.

Gretchen Repasky 07:08

Yeah, | understand that having erectile dysfunction can be really tough on men and their
partners. It's not just a single individual who is affected of course.

Mikkel Fode 07:19

Absolutely, it depends a lot who you are. It can be tough on the confidence of the man, it can
also be tough on the partner. Because if you have a situation where the man doesn't speak to his
partner about the problem, then the partner might think that it's a problem in the relationship or
a problem with him or her.
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Gretchen Repasky 07:34

So | can see here that there would be a possible compounding of the organic causes with the
psychogenic causes if we start to think about the self confidence of the man and the inability of
him to be able to talk about the problem with his doctor or his partner.

Mikkel Fode 07:51

Absolutely. | mean, sex is something is supposed to be able to enjoy, you're supposed to relax. If
a man has had a problem with his erections and start to feel anxiety, you think, oh, man, what's
what's gonna happen now? What what's gonna be going on? You're afraid to have sex, then you
already turn on kind of the fight or flight response. And that's going to automatically kill her
actions. So that's a very physiological response to anxiety.

Gretchen Repasky 08:16

When men go for regular checkups at their doctor, do you think that their general practitioner is
is asking them about these problems? possible problems?

Mikkel Fode 08:26

| think the general practitioners should be asking about this. But | think for a lot of healthcare
professionals, both general practitioners and everyone else, sexuality is quite difficult to speak
about. But actually, erectile dysfunction is a good window into the general health. So it would be
a good question to ask.

Gretchen Repasky 08:45

Simon, if | can turn to you for a moment. I'm curious to know - you're here as a researcher and
joining us as a researcher - what is it about the topic of erectile dysfunction that makes
researchers interested in studying it?

Simon Comerma 09:01

Yeah, so in my case, I'm coming from working with the cardiovascular system, mainly with the
endothelial cells. So in the endothelial cells control, relaxation in, in a certain area. So if you're
talking about vessels, then it's actually controlling how much vessels will dilate. And then if we're
talking about hypertension, so high blood pressure, then it will actually promote vascular dilation
and then decrease blood pressure. So it will control the blood pressure. When we talk about the

S\A erectile function, when we compare the corpus cavernosum that is the muscle with the
{.fj—‘ endothelial cells inside the penis as a vessel. So in that sense, we're trying to promote the
r_J" research on endothelial cells in order to improve the erection and to maintain direction.
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Gretchen Repasky 09:58

it's interesting. It's fascinating to me to hear that we've been talking about the clinical aspects,
but to hear the research view into that, that that it's a really quite interesting research question
to to dig into because it's related, you mentioned to cardiovascular disease. And this is where |
wanted to take us next and thinking with you, Mikkel, what are the risk factors for erectile
dysfunction? And we mentioned now cardiovascular disease. Tell us a bit about that.

Mikkel Fode 10:29

Well, basically, erections will require a function of the nervous system. So any nervous disease
can cause erectile dysfunction, it requires a lot of blood flowing to the penis, so any
cardiovascular disease can cause problems. And as Simon is saying, the erectile mechanism is
very dependent on the general relaxation of blood vessels. So this is a really big one. And the vast
majority of cases erectile dysfunction of organic cause is caused by cardiovascular problems.

Gretchen Repasky 10:59

And | was reading too that they are referred to so erectile dysfunction and hypertension or even
diabetes are referred to as having a high comorbidity. Can you tell us what that means?

Mikkel Fode 11:12

Well, I mean, hypertension, or diabetes are comorbidities, comorbidities just mean that you have
other diseases, except for the one in question. And basically high blood pressure, any
cardiovascular problem, or diabetes, or risk factors for erectile dysfunction. So a lot of men with
erectile problems, will have those problems lying underneath. And especially with diabetes,
that's a big one, because that both affects the cardiovascular system. And it can, if you it have for
long time also affect the nerves.

Gretchen Repasky 11:44

And so that, after a long time, that sort of chronic nature of it that you refer to then this is the sort
of secondary complications that come from having diabetes, or untreated diabetes for many
years where you get this neuropathy.

Mikkel Fode 12:00
Yeah, so | think most people know that diabetes affects the eyes, it affects the legs, it affects the

%’n heart, the kidneys, it affects all organs, so it also affects the penis.
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Gretchen Repasky 12:09

So | want to turn this around a little bit. Because in the literature, we know that erectile
dysfunction is highly prevalentin patients with cardiovascular disease. Could you say that erectile
dysfunction is perhaps even one of the first or very early symptom of cardiovascular disease?

Mikkel Fode 12:28

We absolutely can say that there's a lot of research behind it, that erectile dysfunction, it comes
before cardiovascular disease, three to five years. And if you have it, your risk of serious
cardiovascular disease later on, is increased by about 50%. There's a lot of research documenting
this.

Gretchen Repasky 12:47

Wow. Doesn't that really argue that clinicians need to be talking with their middle aged male
patients about erectile dysfunction because they may get a jumpstart on treating something a
lot more serious. Yes, absolutely.

| would like to talk a little bit next about the numbers. So we got out some numbers already about
300 million men worldwide with erectile dysfunction. If we want to take sort of the cross of those
with erectile dysfunction, and cardiovascular disease or and diabetes, what do those numbers
look like?

Mikkel Fode 13:23

Depends a little biton how you turn them. But if you have a serious diabetes, that's not controlled,
well, you are gonna get erectile dysfunction at some point, almost 100%. Certain, if you look at
different populations of diabetics, the number is going to differ only by how long they've had
diabetes and how well controlled it is. So this is a major, major risk factor. And basically, the same
goes for cardiovascular disease, but there are a lot of levels of that. So if you have very serious
cardiovascular disease, you are going to have erectile problems. And if you have less serious
disease, less so. So, it's difficult to give you a numbers that specific,

Gretchen Repasky 14:01

S,{-/ | understand. Let's talk a little bit about the pathophysiology of erectile dysfunction. So if we
.t:f' focus on the anatomical or the physiological components, can you explain what's going on?
N

Mikkel Fode 14:15

{i‘é{, - Yeah, so basically, it's quite simple. You need nerve signals, nerves coming out from the spinal

}\A I cord, and running down to the penis and they give off some neurotransmitters. Those are going

TU -\~ to cause the blood vessels first to relax. And then the blood flow to the penis can increase a lot.
~ T I
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The blood is going to flow into the penis. There's something called endothelium lining that
basically the blood vessels and smooth muscle inside of the penis, when that's affected by the
blood flowing in, it actually starts to produce its own neurotransmitters. That's going to make the
tissue in the penis relax even more. So there's room for more blood and then you have the
erection. When this happens, the erectile tissue - a bigger penis basically - compresses the blood
vessels that lead the blood out of the penis against some tissue in the penis, so it stays there and
then you have the erection.

Gretchen Repasky 15:07

And then when you have the condition of erectile dysfunction?

Mikkel Fode 15:11

Well, something's wrong in one of those mechanisms. So there can be a problem with the nerves
not getting the first neurotransmitters down there. There can be a problem with the blood
vessels not being able to deliver enough blood. There can be a problem locally with the
endothelium not being able to produce more neurotransmitters. And there can be part of the
tissue in the penis, not able to expand and compress the blood vessels leading blood away from
the penis. But the most common one is problems with blood vessels.

Gretchen Repasky 15:40

So now that Mikkel has told us what erectile dysfunction is, and that there's a clear connection
with cardiovascular disease, let's pause in our conversation for a little historical perspective.

Erectile dysfunction, or ED for short, is defined as a repeated inability to achieve or maintain an
erection sufficient for satisfactory sexual performance. Erectile Dysfunction has been
documented since the beginning of written history, from Egyptian tombs to early Greek
paintings. And in the past, ED was most commonly blamed on psychological problems. But it's
now known that for most men, erectile dysfunction is actually caused by physical problems,
usually related to blood supply in the penis.

We've come a long way in the last 200 years, with advances in biological understanding,
diagnosis and treatment of ED. In particular, we now know that there is an association between
" ED and vascular disease. It's recognized and well documented. And in some cases, ED is seen as
) Ve an early warning sign of more serious illness such as heart disease or diabetes. With
P cardiovascular disease on the rise, at least in part due to its close connection to diabetes. It's not
“ 2\ asurprise that erectile dysfunction numbers are also rising. In fact, epidemiologists project that

6{?{\: the number of ED cases worldwide will rise to over 330 million by the year 2025.

/S S\~

H?\S%%J\ ED is most commonly treated with a drug that inhibits an enzyme called phosphodiesterase 5, or
?? {g{f PDES for short. PDES inhibitors, such as Viagra work by increasing the effects of naturally
é\/\(‘r produced nitric oxide, relaxing the muscles in the penis, which then increases the blood flow,

% g
%}S"Sf'fb enabling an erection. PDES inhibitors are generally an effective treatment. But if ED is caused by
AN
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another health condition, such as diabetes or heart disease, this approach may not be fully
effective. In fact, if we consider ED and people living with diabetes, some 40 to 50% don't
respond to drugs like Viagra. And for those who do benefit, at least initially PDE5 inhibitors have
some downsides, such as loss of efficacy, side effects, a need to pre-plan intercourse, and there
can be dangerous interactions with other medications, such as for high blood pressure. And for
men with nerve damage, these medications don't work at all. Men may turn to more invasive
procedures such as injections, suppositories in the urethra, testosterone replacement, penis
pumps, surgery and implants. To address these treatment challenges, including for people living
with diabetes, we need an alternative approach. And with the final patents on Viagra now
expired, the race for those alternatives is on.

Mikkel, let's now dig into how erectile dysfunction is most commonly treated. Viagra is the first
line treatment, right? How does it work?

Mikkel Fode 19:14

Yeah, Viagra or the other PDES inhibitors - that's the first line treatment and it works very well. In
general, it gives the good drugs and the work overall in about 70% of people.

Gretchen Repasky 19:25

What are the alternative treatments that exist?

Mikkel Fode 19:29

If the PDES inhibitor doesn't work, then we don't have any more oral treatments that we can really
use. So then we move on to local treatments. | think most people have heard about penis pumps.
You can use that. So vacuum pumps basically sucking blood into the penis passively. People are
generally not too happy about that. Alternatively, we have local medications that you either put
into your urethra or inject with a small needle into the penis, and it's also very effective, but
people like that less in general.

Gretchen Repasky 19:57

So you mentioned that if Viagra or related drugs don't work. And talk a little bit more about that.
Who don't they work for?

'rr’f,—f ~  Mikkel Fode 20:07

%%m Well, most people that start out having erectile dysfunction, these drugs will work if the cause is
)§ < ,fj— organic. But if the course is psychogenic, they won't necessarily work, then they can only have a
; {}{9‘(}' placebo effect. And sometimes, they actually have the opposite effect if you give them to people
X tj\s with psychogenic erectile dysfunction, because they're going to cause more anxiety. Now | took
RS onae
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Viagra. Now it really should be able to perform right? So that's the first group where they won't
work well. The second group is people with nerve damage. So the way these drugs work is they
need the erection to be induced by the nerves in the body before they can start working. So if
there's a serious nerve problem, they won't work.

Gretchen Repasky 20:50

What kind of numbers are we talking about here? What percent of erectile dysfunction patients
don't respond to PDE5S inhibitors.

Mikkel Fode 20:59

Overall, about a third of patients with erectile dysfunction won't respond. But again, it depends
on what subgroup you go into.

Gretchen Repasky 21:05

If we take the subgroup of those with diabetes, well, if you take

Mikkel Fode 21:09

Early diabetes, or people that have a look out for the blood sugar a lot the whole life PDE5
inhibitors can be effective. But if you have people with poorly controlled diabetes for a long time,
they won't be effective in very many patients,

Gretchen Repasky 21:22

Because that's where you get the nerve damage.

Mikkel Fode 21:25

That's where you get the nerve damage exactly, just like other organs damaged the penis and
the erectile function is damaged as well.

Gretchen Repasky 21:32

| also read that some men are not really satisfied with Viagra for taking it for five years, 10 years.
What leads to this dissatisfaction?
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Mikkel Fode 21:42

So I think that's a very interesting point. Actually, when it came out Viagra in the late 90s, it was
it was considered a miracle drug. But by now everybody kind of got used to it. So a lot of people
want to cure rather than they want to take a drug. And for a cure, we've gone into something
called regenerative medicine. We tried to use shockwaves. We tried to use stem cells, we tried
to use something called platelet-rich plasma. And that's where a lot of the research go into right
now. And I'll tell you, I'm very skeptical with these treatments.

Gretchen Repasky 22:12

Tell our listeners a little bit about side effects that come from taking Viagra.

Mikkel Fode 22:17

So some people won't have any side effects at all. And some people will have very serious side
effects and then it can be anything in the middle of that. The most common thing people will
experience is headaches and being dizzy. And that can ruin sex, obviously. Other things is - it’s
very rare with Viagra, you can get a visual disturbances. So you see blue, easy to remember right
as a blue pill. With tadalafil a different one, then you can have back pain or muscle pain. Okay,
so there are some different things.

Gretchen Repasky 22:48

Let's see. Let's get a little bit more of the connection between erectile dysfunction and diabetes.
Because sometimes when people think about type 2 diabetes, they think well will weight loss
and exercise help? And so can | ask then - will weight loss and exercise help Viagra to be more
effective in people with diabetes?

Mikkel Fode 23:11

That's a great question. | think first of all, we want to say that if people have lifestyle issues that
have caused erectile dysfunction, we want them to change their lifestyle, eat healthy and exercise
just for overall cardiovascular health. There is a few studies that show that it can probably
improve erectile dysfunction a little bit. But the main benefit is going to be that erectile
dysfunction is not going to deteriorate further if you start exercising.

Gretchen Repasky 23:40

Interesting and what have you take weight loss drugs?
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Mikkel Fode 23:43

That's a very good question. Probably erectile dysfunction will get better. We have some studies
from bariatric surgery that show that this actually can help if you have a very large weight loss.
So if you can get healthier overall, that's probably the best thing you can do.

Gretchen Repasky 24:00

Simon, your recent postdoc research or your research that you've been doing with Initiator
Pharma have started to uncover new possible treatment modalities. Can you maybe choose one
of those and tell us about the approach that it takes and how it differs from Viagra?

Simon Comerma 24:21

So Viagra itself, as Mikkel has said is PDE5 inhibitor. So PDES5 inhibitors they work in the in the
smooth muscle cells. So by maintaining the relaxation of the smooth muscle cells. Our approach
it's a bit of a mix into other areas. So as Mikkel has been talking before, so endothelial cells in the
penis, we have receptors to dopamine, okay. So those receptors are the dopamine. Dopamine by
itself will increase the relaxing mediator that has been released from the endothelial so is nitric
oxide. In that sense, it's improved or maintained the erection. So when you talk about the central
effect, with the activation of the nerves coming into the penis, you release nitric oxide that is
coming from those nerves, and then that nitric oxide will promote the blood to come in. The
blood coming in will activate the endothelial cells and then they will start producing nitric oxide.
That's the nitric oxide that we're trying to boost by having a dopamine reuptake inhibitor. So it's
maintaining dopamine into the endothelial cells and then promoting more nitric oxide to be
released.

Gretchen Repasky 25:48

Interesting. So would you say that this is actually a bit of a combination between the organic and
the psychogenic?

Simon Comerma 25:56

So in this case it is more into organic, because what we see is actually in that overtime, then we
have a lower release of dopamine that has been affected in terms of diabetes as well. And then
. we also have an effect on the nitric oxide. So the nitric oxide has not been released the same way.
’ \:}5\ So the amount and then we also have a diminished amount of erection. So of blood coming into
j;_’f,_f ~ the penis, and then as Mikkel talked the blocking effect that he said the erection producing are

f%‘\, over the vein, so of the return of the blood is not there anymore, then we don't have an erection
‘_fj- because the blood is just flowing in and out.
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Gretchen Repasky 26:43

| understand. So because there's the molecular component and there is the physiological
anatomical component that this really falls into this organic root classes. But you mentioned
something key there, | think along the way that people living with diabetes, that they actually
produce less dopamine.

Simon Comerma 27:03

So they have a problem in terms of the transporters and the release of dopamine. So it's a critical
discussion and really difficult to follow up for the researchers in general. Because, yeah, in
different conditions, we have different amounts of dopamine, and it's not so easy to actually to
measure as well - the central nervous system.

Gretchen Repasky 27:26

Yes. So when you're studying systems like this, what is your experimental approach? How do
you? In what kind of organisms are you studying in humans?

Simon Comerma 27:36

So we're, we're working with animals, with rodents. So with rats and mice with this approach, and
it has been a good approach, because actually, it has been used to compare all the drugs that
have been before there. It has been proven as well in the rodents. So we mimic what we expect
to see in the humans by using the rodents.

Gretchen Repasky 28:01

How do you go from testing in rodents to humans?

Simon Comerma 28:05

So after showing that the in normal conditions and also on the different diseases that we mimic
in the in the rodents, then the medication will be tested or will be tested for the toxicology first,
so to see how it's affecting all other tissues, then after that, with the toxicology, then they will
start to develop to go to phase 1 trials.
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Simon Comerma 28:37

So we have a two compounds. So the first one, the one that dopamine came from my PhD
studies. And then it has been now in phase 2B right now for that one and the other one that had
been tested during my postdoc, then it's on Phase 2A right now.

Gretchen Repasky 28:57
Yeah. And what does that mean to be in phase 2B or phase 2A?.

Simon Comerma 29:01

So it means that they're testing the efficacy of the compounds. So how much is producing the
effect that they want to look for the indication?

Gretchen Repasky 29:09

And those studies are done in humans then by...

Simon Comerma 29:13

Yes, yes. Yes. After starting with phase 1, you see humans. Yeah.

Gretchen Repasky 29:18

So the approach that you're taking and the examination of the effects of of dopamine, was this
an intended approach? Or was it somewhat accidental?

Simon Comerma 29:29

So the drug by itself was a coming from an old Danish company from here in Copenhagen, so
NeuroSearch. So one of the chemists from NeuroSearch, talked with the before time with my
supervisor at my PhD, so that they saw some effects on the rat, so some erections in the rats and
then that will be interesting to see what they were doing.

: Gretchen Repasky 29:54
j;_J}S;'\;\ What was that drug originally developed for?

S (" simon Comerma 29:56

'?éu\.

f So it was for for nervous system disease. In general, so NeuroSearch, so it was a search of different

i{_}s_;srf: compounds. That company that. Yeah.
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Gretchen Repasky 30:07

So it was kind of a wide survey but at the same time it wasn’t really a. They weren’t really
examining compounds only for erectile dysfunction.

Simon Comerma 30:19

No. They weren’t looking for erectile dysfunction. They were looking for compounds that could
affect the nervous system.

Gretchen Repasky 30:25

So we spend some time talking with Mikkel earlier about the set of patients who perhaps need
some alternative treatments for erectile dysfunction and this seems like a really interesting
potential lead to meet that need. And, I'm curious to know are there other researchers out there
working on a similar, in similar pathways

Simon Comerma 30:55

So with the same pathway not so much. So there is one that is exploring with the serotonin, but
agonism, but that’s for female sexual dysfunction. That’s in US.

Gretchen Repasky 31:11

Mikkel, I'll turn to you now. I'm wondering what are your thoughts about the approach that
SImon is taking looking at dopamine receptor agonists and reuptake inhibitors.

Mikkel Fode 31:22

So first off | can say that | really like the research. | like the approach. Simon is going really basic.
He’s looking at compounds, saying how does this work? Can we match them to improve erectile
dysfunction and then moving them into clinical studies. What we are seeing with the
regenerative medicine that | talked about is that we can not know how stem cells improve
erections, but it sounds really good so people are starting to inject them in penises of men with
erectile dysfunction to see if they get any clinical results. So, Simon is more back to basics and
doing the steps that you are supposed to do to develop medicine. So | like that approach. It’s very
serious.

Gretchen Repasky 32:00
What are the challenges with the approach?
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Mikkel Fode 32:03

It takes a long time.And you can go through a lot of steps and you risk that it's not going to have
any effect in the end. So, Simon’s also running a risk as a researcher, especially being in a
company. | also like that, it's important that there are people willing to do that.

Gretchen Repasky 32:17

What do you think about the challenges in particular related to moving from animal studies into
the human conditions and finding something that is relevant

Mikkel Fode 32:30

It's more difficult than people think because a lot of things will work in the rodent model and not
in man afterwards. Simon mentioned apomorphine which, | mean, is a little bit similar to what
he’s working with now and that didn’t have much of a clinical effect. So, | mean there are
difficulties. Rats and men are just not that similar.

Gretchen Repasky 32:51

How do you get over these difficulties?

Mikkel Fode 32:54

Well you take it step by step. Look at the animal studies. Develop your theories and then take it
into a small group of men and look at toxicology like Simon has been doing, right. Looking at this
is not dangerous so we can start doing it in a bigger group of men and actually start to look at
the effects.

Gretchen Repasky 33:15

Simon, give us an idea of how long you’ve been working on this

Simon Comerma 33:19

So, since the dopamine that is IPD2015. | started working on it in 2011. And the IPD2018 that is

the serotonin reuptake inhibitor. IT’s from 2016.
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Gretchen Repasky 33:38

201, 2016. We're now 2023. It's exciting. You are currently in phase 2B and phase A. Phase 3
comes next. Tell us a little bit about where you see this going.

Simon Comerma 33:52

It will take about half a year for some of the results to come out. So, | will say about, a bit more
than half a year to have some results and to see if it can go farther to phase 3 ‘cause then probably
there will need to be a new obtaintion of money to continue to phase 3 or to create a business
with bigger companies and can mobilize the testing of the compound in phase 3.

Gretchen Repasky 34:25

So that money is not really there in hand yet. It depends on the outcome of the phase 2 studies.

Simon Comerma 34:30

Yes

Mikkel Fode 34:31

So this is interesting. It's 12 years and counting for Simon and he started with a compound that
already existed. If it works it's going to be great, but he’s up against Viagra.

Gretchen Repasky 34:45

Well now that we've dug into the treatments of ED, particularly the exciting new approaches that
Simon and his team are leading, let’s find out a little bit more about the impact that this could
have in a bit bigger picture. Mikkel, what impact do you see Simon’s work having on patients,
let’s say it goes through. It succeeds and it becomes a drug on the market. Is there a patient group
this could be relevant for?

Mikkel Fode 35:11

()

5
; o If it's effective, there might be a couple of patient groups this is relevant for. As | was saying, the
| PDES inhibitors are the only oral drug we have right now and this is much more comfortable
~ taking a pill than giving yourself an injection in the penis as effective as it might be. So, for the
_ 30% where the PDES inhibitor does not work, if Simon’s drug turns out to work, this would be a
;’n?wf%%’n game changer in this situation. On top of that, we have to go back and think a little bit about
)§< ie{:{‘ what SImon was saying about the mechanism of action because it’s different from what we have
a }Mr% in the PDES inhibitors. Basically, the PDES inhibitors make the neurotransmitters work in the penis
%}S"Sf'fb longer - those that the body produced itself already. Simon’s new drug makes the body produce
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more of these neurotransmitters. so you could imagine. so I'm going very far into the future. You
could imagine a compounded effect where the two drugs are more effective than one of the
drugs alone. That also would be maybe very good in a hard to treat population.

Gretchen Repasky 36:21

That is a really interesting angle to take - the effect of combination therapy and what group of
patients that that could help then. SiImon, what do you think?

Simon Comerma 36:33

Yeah, so just to take on what Mikkel is talking about, so actually the combination we have tested
the combination, and it has an additive effect on both. So, the IPD2015 is actually promoting the
erections, and then the PDE5 inhibitors we actually see an increased maintenance of the
relaxation when we evaluate.

Gretchen Repasky 37:02

So it could be broken down then stepwise. So, a compound, a drug that would actually help with
the stimulation part and one then that would help with the maintenance.

Simon Comerma 37:10

Yeah because as we have been talking before, it all depends from the release from the nervous
system of the neurotransmitters. And, in that sense we also have dopamine there so then we are
promoting erection there and the PDES5 inhibitors are maintaining the erection. So in that sense
it's an additive effect. Phase 2A from the compound they tested this idea in patients with severe
erectile dysfunction. Actually, those patients are not responding to PDES5 inhibitors by definition,
talking about the 30%. Then in those patients we have a 25% of those patients that have a
significant effect on erections when they measure the erections in those patients in a clinical
setting, not in the house. That’s another anxiety place to be.

Gretchen Repasky 38:10

It's another angle to this. It brings in the psychogenic angle.

Mikkel Fode 38:12

We might be talking about 30% and 25% but the first number we started with was 30-50% of
the whole male population above 40. So even though we go down in those percentages they are
still large numbers.
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