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Speaker Michael A. Hale:Mesdames et messieurs. Ladies and gentlemen. I would like to at this time introduce
Dr. Kenneth Pritzker. He’s a Pathologist at Mount Sinai Hospital, Toronto and a Professor of Laboratory Medicine
and Pathobiology at the University of Toronto. His current focus is the implementation of laboratory genetics and
genomic services, relating to the pharmaco genomics of cancer, which I’m sure he’ll explain the meaning of,
antenatal genetic diseases, predictive genetics for familial cancer and adult onset genetic diseases such as arthritis.
Without further ado I’ll introduce, I’ll turn it over to Dr. Pritzker.

(applause)

Keynote Speaker Dr. Kenneth Pritzker: Thank you very much members of the head table and ladies and
gentlemen. It’s an honour to be able to address your society today. And I’ve learned over the past hour or so that
we have as professions at least two things in common. We first, we study death and life and second, we make as
part of our professional duties recommendations which relate to risk management. So there are things in common.
And I hope that this talk will reveal more such items and perhaps some avenues which can provide some
intersections between our disciplines.

Now the talk this afternoon is really going to follow this outline. I’m going to talk about the challenges facing
the provision of health care in 2008. You folks know all that stuff and you can read about the cost challenges in
the morning newspaper almost every day. I’m going to talk a bit about personalized medicine and I expect that
many of you have heard about this, but are a little bit unsure what this really means because you probably thought
that all medicine is personalized. I’m going to talk about the advances of laboratory genetic diagnostics, which will
probably be for most of you quite a distance from your daily life. And the implementation challenges for lab
diagnostics, which will certainly be at some distance from your common experience. And then I’m going to bring
it together and talk just briefly about how actuarial science, genetics and laboratory diagnostics might intersect and
might intersect in a way which could benefit health care.

Now, over 20 years ago I gave a talk actually not very far from here on what the pathology would be like 50
years hence. I was a little bit younger then, actually 20 years younger then and, but much of what I had to say is
still true today and I thought I would show this because it’s important to understand that what some of the stuff



which we’re saying is not new and some of the challenges which we face are not new. But the fact that we haven’t
faced those challenges is also not new and it’s important.

So we knew back then in 1987 in Canada the average age was between 30 and 40 and we really didn’t have

any disease and health costs were relatively low. And we knew back then that we would have an aging population
and that by 2008, which we are in now, we would be facing an increase of health costs somewhere about, almost
double what they were in 1988. And we knew that that would continue for about another dozen years after that.
We also knew that the workforce, the percentage of people in the workforce was going to plateau out. So we knew
what the problem was. We knew the dimensions of the problem. It wasn’t just myself who knew this, this is from
health planners, health planning workshops and royal commissions and the like. But what did we do about it? And
the answer is not very much. We just let the system go on just the way it had been.

So we also knew at that time that it was not just the aging population which would affect health costs, it was
other influences would come to bear. And we knew that the population, even 20 years ago was quite highly
educated and had high expectations for health care, much higher than the generation preceding and that they
were going to be intolerant, increasingly intolerant of mishaps. So the demands for quality, that assurance of quality
will increase. And in fact, that has happened steadily over the past 20 years. And the demand and supply of
measures for cost effectiveness and cost containment will increase. Well that’s correct. The demand for cost
containment has increased. The supply of measures for cost containment has been relatively ineffective.

If we go to 2008, there are some very major changes, the foremost of which is the quality of graphics in
presentations have improved greatly. The acute care services have increased about 50% on the demographic factors
alone. And health care costs as a percentage of our GDP have gone from 9% to 11%. But our GDP has been rising
at about 2% a year, maybe more, and so on, so we’ve been able to afford it. But we don’t know whether there’s been
any increase in the health care efficiency and we don’t know this because our measures to do this are not very
accurate. We measure longevity; we haven’t budged longevity very much. But it was pretty good 20 years ago. And
underneath that is all the sickness and lack of capacity, lack of functionality that exists in our population. And we
have relatively poor measures of that.

And if we take a look at the demand for health care now, we see that the demography was right. The education
was right and the demand for more personalized care. But none of us, none of us in this room anticipated the
Internet and the idea that all content would be instantly available. And that’s changed enormously the approach
to things because anybody in this room can find out as much as I can about the content of what I do. You just
press a button, enter the word pharmacogenomics and you can learn how to pronounce it, how to spell it and the
latest stuff, OK. Anybody can, even me. And, so that is fundamental to us all to changing not only our profession,
but yours as well.

And the other thing which nobody predicted 20 years ago was the, what science and technology would
accomplish. And what it has accomplished is that people are alive with disease and require medical care and
health care to sustain themselves. And that in large part is the reason why the percentage of the GDP has gone
up from 9 to 11%. So we have people that are living better, but with serious disease, but they require resources
to accomplish this.

So the current paradigm of medicine, and this is a polemic lifted off the Internet, it’s a trial and error medicine,
it’s not as bad as it sounds. Essentially a diagnosis is made and often and most of the time using laboratory tests
and a therapy is tried. And if it works, fine, if it doesn’t work it’s modified. And it’s evaluated on that basis. But
the predictability of the therapy is limited and I’ll show you this in a minute and I’ll show you this in a minute
with a few examples.

So the emerging paradigm what is coming along, what is touted is a much more regulated approach in which
the laboratory tests, the laboratory information is used to direct a specific therapeutic action. Now this has been
the case for decades if not hundreds of years, but it’s now getting more and more precise so that we can measure
what a test will do and what the implementation of a test will do related to the action.
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Now I’m just going to use drug efficacy as an example. And you can see that all these horrid diseases that are
up there that the drug efficacy isn’t so hot. It’s somewhere around the 40 or 50%. And one of the reasons for this
is the basis of which drugs are discovered and developed. Drugs are discovered and developed on the basis of the

effective dose for 50% of the population, which means that if you give that dose 30% of the population will
respond. And the whole idea is that if you give a little, if they don’t respond you give a little bit more. If they get
a little bit toxic you let up on the dose and everything will be fine. And that was the traditional paradigm of how
things worked. And all this normal variation stuff was how the population was supposed to be. But it’s not. There
are people and groups of people because of their genetics who are more sensitive to drugs and groups of people
who are more resistant to drugs. Now those populations for the most part that are way off the curve are just a
percent or a fraction of a percent. But if you give drugs to hundreds of thousands of people or millions of people
it becomes significant. And it’s significant in terms of both efficacy and toxicity.

So in the United States we know that the adverse events are too high and this is $177 billion health care costs,
that’s about the equivalent of the health care costs in Canada. So that’s 10% of the health care costs. It’s a cause of
failure of the drugs obviously. And people would say it contributes to this very large number of deaths. I think this
is the exaggerated side of the realm but the fact is that, the fact that we cannot predict as accurately as we would
like, the therapy gives rise to problems of toxicity and lack of effectiveness.

So what’s happened since and what’s happening now? Well the diagnostic technology, particularly laboratory
technology has improved. In the past and in the present time we differentiate disease from non-disease by a whole
constellation of activities. We take the patient’s history, we look at their signs and symptoms, we do laboratory tests
and the imaging and we come up with a plan of what they have and what to do about it. And now we’re just at
the beginning, even though a substantial beginning, to be able to do tests that are at the genetic level to be able to
define more precisely what a person has and how they may respond to it. We can even in some instances screen
for adverse events and we certainly in some cases can monitor for disease.

Moreover, we’re on the cusp or we’re on the cusp of a huge amount of knowledge, which we have to try to
reduce to practice. The photos on the right hand side of the screen are just a single analysis with hundreds of
thousands of data points, which means it’s very complex to interpret, which means they’re not very practical because
how reliable are those data points and other kinds of good questions like that. But this is what’s coming and we,
is to be able to reduce that data and make sense of that data so that we can predict disease and we can predict
therapy much more accurately.

Right, so we come down to our particular profession, lab diagnostics, we’re 5% of health care, acute health
care, but we affect 90% of acute care therapeutic decisions, maybe 95%. And we’re always under the gun that
there’s not enough money and we’re behind the scenes so that it’s hard to get the resources and so on. But the
question which we as a profession ask ourselves is what would happen if we increased our resources by 20%? And
the idea is that we could, it’s entirely possible that we could reduce the cost of health care, we’re maybe 1% by 5%
or more and we might be able to reduce opportunity costs such as time to access care, visits with physician and so
on with the methodologies which we have today.

So I’m just going to give you a few examples of some of the advances and these are examples which we have
been working on in our own laboratory, but our own laboratory is only one of many places around the world
where these kinds of things are taking place. So this is about, this example is about a gene which is involved in breast
cancer called HER-2/neu. And the pictures are that of breast cancer cells, the normal ones and the ones in which
the gene is amplified. And the red signal and the green signals that you see there, those dots, those are signals from
the specific gene that we’re talking about. And you can see that and you know it because it says normal on the left
and amplified on the right, but they’re different. And the question is, what’s its importance? Well we know that
patients who have amplified HER-2/neu not only are at more risk of progression of the disease, but have a better
chance of responding to a therapy.
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What you may not be aware is that this is not a new story. It started in 1980 and progressed to the present
day with a specific therapy called Herception and specific diagnostics. So it’s taken 20 years to reach the stuff that
we have done today.

But here’s another example with another fancy name that’s hard to pronounce, KraZ and there’s the razz in
razzmatazz and all the rest of it. But this particular gene mutation is present in colon cancers. And although we’ve
known about these mutation in this particular gene for about a decade or so, it was only about two years ago
where they recognized that certain of these mutations were very important related to therapy. And it was only in
November of last year when it was realized that if you had this mutation, certain therapies for colon cancer did
not work. And then in April of this year we got a phone call and said how would you like to do KraZ testing
because we would like, we being AMJAN (ph), would like to introduce this drug and we recognize because we
presented this at the meeting or they presented it at meetings in November, that this test was necessary for this drug
to work. And we said yes we would be interested and two things happened. One is we got enormous pressure to
get this test up and running very quickly. And second is that the company to its credit introduced the diagnostic
or tried to introduce the diagnostic at the same time it was trying to get the therapy through the regulatory process.
And that’s the first time in the world, in any country where any drug has been introduced with a companion
diagnostic at the same time. So this was a very rapid transformation of how the development business is being done.

And the time from discovery to application was two years. Well this has also become a huge firestorm because
in June of this year it was not only this drug but all the drugs of this class to which they supplied. So this became
front page news for weeks and the oncologists and pathologists and others were talking about it for, and trying to
implement this very fast. So the fact that we could get this going in a dozen weeks was really truly an achievement.
But the idea is that there was so much pressure to do this because the benefit was so high. And what was the
benefit? Well there was a 60% reduction in the cost per successful drug and 40% of the patients were spared a very
expensive drug, which had very bad toxic effects. So if you don’t need this drug you shouldn’t have it. And so this
kind of thing illustrates the power of genetic diagnostics to affect therapy.

Well, is this the only one? No, there’s 121 such drugs in the pipeline. There are two that have got tested or
are presently required, that’s the HER-2 test and the KraZ test. There’s another three that are on the edge. There’s
another 16 that are coming and there’s a total of 100 more that we know about. And basically we’ve had to, the
regulatory processes and the implementation processes have all had to be advanced and done on the fly as we move
through this, move this. And we’re just at the very beginning. And remember, we’re only talking about a couple
of mutations in a couple of genes and we have somewhere between 20 and 30,000 genes and opportunities to have,
of billions and billions of mutations.

So the opportunity is that by regulating the therapy with better diagnostics, more precise diagnostics, not
only can we contain health care costs, but we can have better health care.

So I’m now going to switch and talk a little bit about what it takes to implement new diagnostics. And it’s a
pipeline and it’s not necessarily as smooth of a pipeline as I’ve shown in this diagram. But you can see that there are,
it’s been divided into many different steps and at the left hand side this is where the scientists in basic science work.
And on the right hand side this is where the reference laboratories who provide this test to physicians work. And in
between there are steps of making essays better and better, and the ways to look at those essays better and better.

What I’m going to do is to show you some of the, just two examples of this process because I think it’s
illuminating at what’s involved. So we’re now back at HER-2/neu and we’re at 2008 and we have this algorithm
of how we might be choosing to give Herceptin therapy. And it looks pretty complex. And it is. And then we, as
part of this we come to a testing score and we have those that do not have the amplification, those people are not
at risk and that’s pretty easy. And we have the people who’ve got very high amplification and those people are at
risk and that’s easy. But we also have a group that’s equivocal and there are guidelines, but the problem here is that
that’s the largest group and that’s the one that has the widest range in prognosis. So we really have to do much better
in terms of that analysis to see whether it’s going to be predictive of whether someone should have Herceptin
therapy or not.



So what do we do about it? Well this is what we’re faced. These are the cancer cells again and there’s the dots.
And the state of the art these days is to go into a dark room, turn on the light that illuminates these dots and count
them and count the cells, one, two, three, four. That’s obviously very slow. It’s precise because we have very obsessive

people doing it. But it doesn’t work for the demand and you can only count so many cells. So what do we do next?
Well again I’m missing a slide, but what we do is we have the capacity to automate this to some extent. And this
is a work in progress and as I said, we’re doing it but many others are trying to do it as well. And you can get very
much, sample a very much larger populations, 500 or 5,000 cells, you get a permanent record and you can separate
the overlapping signals, which is extremely important thing. And by doing so and by changing this paradigm in
terms of more precision, then you can actually get a better answer to the position. This is what’s going on in our
lab and what’s going on in labs around the world.

This is actually a key slide. And what it shows that you can’t see is that we had a method for detecting a gene,
which was very good, but it required huge expertise and took a long time. And what we found only in the last
three or four months is that we can now do the same analysis, we can do it better and we can do it for one third
of the cost. So if you think of all the kinds of genes which we want to measure and the mutations that you’d want
to measure, you have to be able to reduce the cost not from $100,000 for 20 or 30 cases to $40,000, but down
to $40.00 or $4.00. And to get it accurate every single time. Those are huge challenges and its challenges for the
next decade.

So I want to move to the final portion of what I have to say today. And I’ve talked about the scientific discovery
and technological innovation. The key thing which needs to be done after that is to be able to prove the value of
this in social and economic terms. And actually to implement the testing against all, the innovations against all of
the barriers that are there. And those barriers include the existing systems. So you need public and political
acceptance. You need to put in place the resources, both the knowledge that this is important to do and the system.
And you have to get paid for it. That’s, the reimbursement systems tend to lag innovations by quite a bit.

So the question is, can actuarial science help in this process? And here I’m on really shaky ground because I
don’t know very much about you folks and what you do and not in detail at any rate. But I believe that actuaries
are a source of health metrics and a source of knowledge about health metrics and their impact on societal
economics. You’re obviously a group of experts and you have models that can determine the economic value of
health care intervention, so, that’s what you do in terms of assessing risks. And I also feel that you are or can be a
resource to develop metrics to evaluate health care interventions. Yes there are all kinds of other scientists,
mathematicians and others who do this, but you have a particular approach and we need all kinds of approaches
and we need debates about those approaches in order to achieve our goals.

One of the outcomes of this resource and development, better metrics for health care resource planning. I
mentioned to you we have mortality, we have certain course measures of morbidity but nothing at the precision
of what we need. And we also have to have metrics measures, the connection be understood by the public and it
can be applied politically to advance health. It’s one thing to have a measure, it’s another thing to be able to have
that measure understood and to be used.

So if we summarize what we’ve been talking about is that I hope that I’ve shown you that the advances in lab
medicine, particularly the genetic-based ones, can assess disease much more accurately than in the past and are
becoming ever more important in determining therapy. The idea of personalized medicine is not here, it’s just
beginning in terms of being able to assess the composition of an individual and their status and to be able to do
something about it in precise terms. And I believe that the advances of this are going to be hard won and quite
slow but they’ll be coming. And then the implementation of diagnostic advances requires rigorous analysis and
strong implementation strategies.

And finally, it’s a belief or it’s an assumption that actuarial science can contribute its expertise to this subject
and provide tools to help advance health care. Thanks.

(applause)
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Speaker Hale: Dr. Pritzker, I certainly want to thank you for your very illuminating presentation. I think that all
of us, if nothing else, we have a stake in health, our own health and the health of those close to us and it’s always
encouraging to see the advances that people like you are making. As people involved in many aspects of the finances

of health care, it’s also very positive to see the fact that some of the things that you’re developing will lead to better
care at lower cost. We’re always in favour of lower costs within our group.

I want to thank you for coming to us and I want to present you with a donation to your hospital on behalf
of the Institute. We thank you for your work and encourage you with lots of continued success in it in the future.

Dr. Pritzker: Thank you very much.

(applause)

Speaker Hale:We have time for some questions from the audience if you have any for Dr. Pritzker. Please come
to a microphone.

U-M:Dr. Pritzker it occurs to me that in some ways the greatest barriers that we face are not in the lab, but in public
policy. Can you describe what kinds of reactions you’ve had to your research in the halls of power? In the policy
makers? Do they welcome these kinds of developments or are they resistant to them?

Dr. Pritzker: They, well at the level of policy making there is a great deal of reception, but in the, once it goes down
the hall, there are a few obstacles. What’s happening is that things are changing so fast that they’re going beyond
the capacity of the policy makers to make policy in an orderly way. So literally in the KraZ story, the policy making
occurred again within weeks but has not been deployed. There is reimbursement for HER-2 in an orderly way,
HER-2 testing in an orderly way, although it’s insufficient with the demand because the rules have lagged behind
the implementation. But while it’s been widely accepted that there should be public reimbursement for KraZ
testing, it’s absolutely indicated, that hasn’t happened. In fact the drugs themselves have had difficulty getting
implemented in this particular province.

So it’s symptomatic of the approach of the politicians and the bureaucracies that the best way, the only way
they know that they can safely, in their words, safely contain health care costs is by resisting the innovations. This
is very difficult. And because it means whoever screams the loudest gets reimbursed and the activity happens. And
that may or may not have a relationship to what is most important from a societal viewpoint because particularly
in serious disease, those people who are sick are not capable of screaming the loudest. So we do have a lag from
the knowledge of what public policy should do, because I think we do have dedicated public servants, to the actual
implementation of measures which would improve the public realm.

Speaker Hale: Any other questions?

U-M: The examples that you gave basically relate to situations where people are diagnosed with a disease and its
further testing to direct the treatment of the disease. Are there equal advancements being made in pre-disease
testing to determine a person’s likelihood for a disease so that it can be treated prior to the actual full blown
disease developing?

Dr. Pritzker: Yes there are, but we have to be very careful because the broader the population we address, the more
problems we encounter. And the problem can be very succinctly stated as if in you are screening, this doesn’t mean
that you’re diagnosing. So you’re screening a probability. And then if you accept that someone has got caught in
the screen, then it requires further investigation. So that increases anxiety, it increases cost and so on. And a
proportion of that will be for, will yield a negative result so it becomes a cost benefit exercise. So we have to be



careful in terms of adding on to the screening because we don’t want to make the entire population, all of us, ill.
We want to get on with our lives without thinking about the fact that we may be sick 25 or 30 years hence.

But the screening has been, is extremely important in one area and that’s in antenatal screening for genetic

diseases which present either in the fetus or immediately in the newborn. And this is extremely cost effective. If
we go back only two or three years, Ontario was of the 50, the 60 jurisdictions in North America, it was number
60. We at least stood out, but we stood out at the bottom because we were only measuring about three or four
things in the newborn screening.We were actually measuring two, now we measure 30 and that’s what the standard
of care is.

In terms of antenatal genetic diagnostics for things such as Down’s Syndrome, which I’m sure you’ve heard about,
we’re finding that these tests are very useful and they’re also useful for detecting disorders of pregnancy that may occur
two or three months after the testing. So the idea that you would have tests that can predict disease is a good one.We
do have those tests. We are deploying those tests, but again, we have to be able to deploy them in a way that is most
effective. Over the years you will see more and more such tests come about, with ever increasing specificity.

Speaker Hale:Well I think I’m going to ask you one question, if I may. Looking not just at your own area of
research but broadly within medicine, what do you see as the prospects for significant improvement in life
expectancy based on advances in medical technology?

Dr. Pritzker:Well I think we best go out of the room and have a drink and enjoy our life as it is. Almost all of the
medical research, the health science research is directed at alleviating existing disease. What we know about aging,
and we know a bit about aging, is that the obstacles to extending life beyond a given maximum - we haven’t any
idea how to do it or how to go about it. We know that, not only humans, but every other kind of animal has a
finite lifespan which varies. And it’s, the only thing which has been done to extend it a little bit is to starve the
animal and to slow the metabolism down, which is not really conducive to a healthy life and an effective life, at
least for most people. So I would say that for those of you who are looking at the longevity statistics that you don’t
have to worry that next year those statistics are going to get upset by a really substantial advance.

But what is happening and will continue to happen as long as our health and social systems hold up is that
we will be healthier as we live into the last years of the natural longevity. This is definitely something which we’re
already seeing and we’re going to see this trend continue.

Speaker Hale: Last chance. Anybody want to try to pronounce some medical terms? Oh there’s one at the back.

U-F: I just read it yesterday that Pfizer just put £41 million into stem cell research. I was just wondering how
would it affect your discovery and application time lag?

Dr. Pritzker: I’m sorry I didn’t…

U-F: Pfizer just put £41 million into stem cell research in both U.K. and U.S. I was just wondering how it is going
to impact your discovery and application time lag? Would it have an impact?

Dr. Pritzker: If you put more money in?

U-F: Yeah, they just put a whole bunch of money and built two research centres in U.K. and U.S.

Dr. Pritzker: Okay, so that’s a really an interesting question.What we are seeing now is the impact of research which
started somewhere around 1950 and grew at really an exponential pace until about three or four years ago.We have
very little way of predicting whether, if we put ten cents more in, we’d get a proportional output, or, if we put in
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ten cents less, we would have difficulties. I think one of the things that we do know is that we are not as good -
we being the scientific world, the medical world - as integrating the knowledge and moving the knowledge forward
through the development processes and the implementation processes as we should. And in particular, the processes

for what we call translational research and reduction to practice are very slow and cumbersome. There’s a great deal
of attention now being paid to try to accelerate that and make research more efficient.

Yes, if you put more dollars in, you’re likely to have more output, but there’s a great deal that can be done with
the existing dollars that are going in to try and achieve better outputs faster.

Speaker Hale:Well once again, thank you very much Dr. Pritzker. And the lunch session is over. The next sessions
will begin at 2:15. Enjoy the rest of your day.

(applause)
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