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Jay S. Skyler, MD, MACP: Hello, I'm Jay Skyler from the Diabetes Research Institute at the University of Miami
Miller School of Medicine, and I'd like to welcome you to our CME Spotlight entitled, "What Happened at the EASD
45th Annual Meeting?" The EASD is the European Association for the Study of Diabetes, and we're going to be
particularly focusing on an update on insulin therapy. I'm pleased to be joined today by 3 world-renowned experts in
diabetes. To my right is Prof. Stefano Del Prato, Professor of Endocrinology from the University of Pisa in Italy; next
is Prof. Hannele Yki-Jarvinen, Professor of Medicine at the Division of Diabetes in the University of Helsinki in
Finland; and finally Prof. Hans-Ulrich Häring, Professor of Medicine at the University of Tubingen in Germany.
Welcome, folks. Hope you've had an enjoyable meeting here in Vienna. Before we begin, please take a moment to
complete the 2-question pretest. This will help us measure the effectiveness of this continuing education activity.
The activity will address these questions within our presentation.
Now let's turn to our panel. What I'd like to do is ask each of you what you really thought was the most important
thing about insulin that occurred at this meeting. Hans, why don't we start with you?
Professor Dr. Hans-Ulrich Häring, MD: To me the most important thing was the discussion about insulin and
cancer in general. I think we have learned a lot about the general risk of insulin therapy and cancer risk, and I think
this is a topic which should be discussed.
Dr. Skyler: So tell us your thoughts on that.
Prof. Dr. Häring: The issue which was discussed was the question of whether insulin therapy, in particular therapy
with insulin analogs, has a different outcome with respect to cancer progression. This is a topic which has been
discussed for a while, not only for insulin analogs but rather in more general terms -- the question of whether cancer
and metabolism has an interrelation. If so, what is the interrelation of cancer and metabolism; what is the impact of
body weight on cancer progression and insulin resistance, which is frequently found in obese individuals; and what
is the impact of physical activity on cancer progression? What we want to look at is the whole picture of our type 2
diabetes-risk patient and evaluate how diabetes and/or diabetes therapy can potentially be connected to progression
of cancer. Here at this meeting I was particularly impressed that more and more epidemiologic data are now being
discussed. The data have been discussed in a very specific way addressing mode of insulin therapy but also mode
of diabetes therapy in general, including the connection to cancer progression. We learned here at the meeting 2
important things: (1) insulin therapy in general might be connected to some increased incidences of certain forms of
cancer; and (2) that the standard of therapy for these patients, namely metformin, might have the opposite effect.
These, for me, are the 2 most important new messages which have to be weighed against each other; and in
particular, the potential of metformin to have specific effects on cancer progression is very important information.
Dr. Skyler: Do either one of you, Stefano or Hannele, want to comment on this particular issue since it was such a
hot issue here at this meeting.
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Hannele Yki-Jarvinen, MD, PhD: I would say that for me, this discussion of insulin diabetes and cancer was also
the most interesting, and I was particularly surprised to see that in obese subjects, the cancer risk that was
increased the most was hepatocellular carcinoma, or cancer in the liver. That piece of information I also heard last
week in a liver meeting by liver doctors, who were very concerned that obesity, the prevalence of fatty liver, and also
inflamed liver increases the incidence of hepatocellular carcinoma. But some of these patients also get liver cancer,
so that was worrying news confirmed at this meeting. I wasn't so convinced that it was insulin therapy that is
associated with an increased risk for cancer. I became convinced that, in general, diabetes, obesity, and
hyperinsulinemia (which is a marker of insulin resistance) were associated with an increased risk for cancer. What
was not mentioned -- but what I thought about -- was that when you successfully treat with insulin, you improve
insulin sensitivity and reduce insulin resistance, and that might have a beneficial effect; but in the types of analysis
that we were shown yesterday [at the 45th Annual Meeting of the EASD], it is very difficult to control for all of the
confounding variables which are associated -- for example, with prolonged insulin therapy. We saw numbers
showing that you have an increased incidence of cancer once you've been on insulin for 15 years, but obviously
when we get older there are multiple things that happen. Cancer becomes more prevalent as you age, but there are
also many lifestyle factors that might be involved, and those patients are generally more sick who are put on insulin,
so it's very difficult to control for all of that. The insulin therapy may be just a marker of something unrelated going
on, so I wasn't convinced that insulin itself is bad for any patient.
Dr. Skyler: Sort of what you're saying about how hyperinsulinemia is a marker of insulin resistance reminds me of
the story 30 years ago when hyperinsulinemia was first associated with coronary disease and everybody said that
insulin caused heart disease. In fact it's insulin resistance that causes the heart disease, and the hyperinsulinemia is
really marking that. Maybe this is the same story all over again.
Professor Stefano Del Prato: I think, Jay, that we're just at the beginning of the story. Maybe this idea that
diabetes is associated with cancer has been around for a long time but never received specific attention. I think this
is the right time and we will see more information emerge. What would be very important is to understand how this
can dissect the potential mitogenic effect of insulin vs the presence of insulin resistance. It's actually pretty
interesting -- the fact that insulin sensitizers like metformin or thiazolidinediones (TZDs) are associated with a
reduction in cancer risk in diabetic individuals. I think there are several aspects that we need to understand and to
explore. So I wouldn't really focus the attention just on the insulin therapy. The insulin therapy has probably been the
trigger for opening up a new venue of research that will probably help us to understand better and maybe also will
help us come up with a better solution for our patients.
Dr. Skyler: I'm concerned about the newspaper headlines this past June, when the first series of articles appeared
in Diabetologia [1-4] -- they came out in the United States, at least -- saying that insulin glargine causes cancer, which
is dramatically different than what it really says in the articles. In fact, with careful analyses that were subsequently
added to that, there is really no evidence for supporting that statement. It was really a completely unsubstantiated
statement, and even the implication that there was a mechanism for that (which some people have raised), being
that glargine in some tissue culture lines of cancer cells may be more mitogenic, is probably not relevant because
they're looking at the intact glargine molecule and glargine actually gets cleaved. The arginines at the end get
cleaved off prior to it entering the circulation and so it circulates as A21 glycine, which has a decreased binding
affinity, not an increased binding to receptors with an increased mitogenic potential. So the putative mechanism that
has been used to say that this might be relevant actually doesn't exist, and I think that's important to clarify.
Dr. Yki-Jarvinen: May I comment? You presented data comparing glargine and neutral protamine Hagedorn (NPH),
a study which addressed diabetic retinopathy where the result was entirely negative in that there was no difference
between the 2 insulins.[5] Retinopathy has been the disease which has been particularly thought to be induced by
growth factors such as IGF-1 (insulin-like growth factor-1), and to me, that piece of evidence is quite convincing, at
least the idea that one mechanism doesn't play a role because you would have seen it already. And something to
perhaps add to the interpretation of these very complicated data you presented yesterday is in regard to the first
study from Germany,[1] which was really supported by the insurance companies, in making the decision of whether
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analogs should be reimbursed or not. I think one very important parameter that was missing in the German study
was one that suggested that a higher insulin dose was associated with a greater risk for cancer, but if you don't
consider or adjust for the dose, glargine was found to be associated with a significantly lower risk for cancer.
Dr. Skyler: This was the only study in which there was a significant decrease in the risk for cancer with glargine.
Dr. Yki-Jarvinen: Yes. So then if you do this adjustment for the insulin dose, if we think about who the patients are
who would have a big dose, they would be the obese patients; but there were no weight data in this German study,
so they completely ignored the impact of obesity on cancer. We heard in the first sessions how convincing the data
are that obesity is also associated with an increased risk for cancer, so not having reported BMI (or body mass
index) or weight at all in the German study makes it quite worthless in my view, and it's very unfortunate that this
adjustment, which would have said that they considered the insulin dose by including obesity in the equation, was
not done. Unfortunately, that news made it through the headlines and not the fact that there was actually a lower risk
for cancer with insulin glargine use.
Dr. Skyler: The dose analysis in that study has been totally criticized by really expert people, including Stuart
Pocock, who is probably one of the 2 or 3 leading statisticians in the world. He wrote an editorial in The Lancet
saying that that was a totally flawed analysis and that was the only bit of evidence that created a problem there.[6]
Hans, you have to live in Germany under all of this. Tell us your view.
Prof Dr. Häring: Before discussing more of these studies, I would like to comment on the so-called preclinical
evidence for increased risk for cancer with insulin analogs in general. I think there is a very clear procedure in how
the preclinical studies are addressed, and this was done in a very systematic way for all insulin analogs in the last
12 years. There's always the rule that you use isolated cells or isolated receptors to generate a hypothesis and to
understand the mechanism. Then the logical next step is to always test this hypothesis in animal models because
it's common knowledge today that you can't discuss the behavior of an isolated cancer cell. It's the cancer cell in the
environment of the stroma and in the environment of the whole body, so in order to ask whether you can extrapolate
a hypothesis, you always have to conduct controlled studies in animals, and this was done. In the case of the
famous SP-10 analog, which has an increased infinity to the insulin receptor A, the animals showed in vivo tumors,
so in a way the hypothesis generated in the in vitro system was verified. In the case of glargine, there was a
hypothesis based on in vitro data, and this hypothesis was not verified in 2-year animal toxicology studies published
10 years ago. This was part of the registration process. So in fact, if you follow this, there is no preclinical evidence
for a hypothesis which could be tested in humans. I think this is something which was a little bit confused yesterday
in the discussions -- how can you use preclinical information; because there's a very clear procedure on how to test
your hypothesis. And as you said, this is just one reason why there may be no preclinical hypothesis at all. The other
reason is that we now know that glargine is degraded very rapidly in the circulation. In the famous paper written
about all of these analogs 10 years ago by Peter Kurtzhals, this degradation product is described,[7] and it's
described as having a lower affinity to the IGF receptor. So to summarize, for the preclinical data, there is no
hypothesis and this is very clear. I think preclinical data should not be included in the discussion nor included in the
evidence with human data because there is, according to the rules, an interpretation of in vitro data that there is no
hypothesis. I think this is important because this is used again and again as an argument.
Dr. Skyler: So Stefano, the bottom line on this: Would you change the way you use insulin therapy as a
consequence of any of this at all?
Prof. Del Prato: Jay, rather than ask me, you should ask the regulatory agency. As far as I know, the European
Agency didn't make any change at all and actually recommended not to switch treatment But for a patient who may
have read the scandalistic headlines in the newspaper, they should go to their doctor and speak with them. But a
physician should feel confident because of all the reasons that have been discussed here; and for the time being,
there is no specific reason to be afraid of using a glargine for treating diabetic individuals.
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Dr. Skyler: Or any insulin.
Prof. Del Prato: Or any insulin, of course or any insulin. During the symposium yesterday, a comparison between
insulin analogs was also mentioned, and for the number of patients following the randomized clinical trials, there
was no difference between the glargine and other insulins, such as detemir.
Dr. Yki-Jarvinen: If I may comment, in Finland we have for almost 20 years used the combination of basal insulin
and metformin, and I just became convinced yesterday that we have chosen the right regimen because metformin
seemed to be at least not harmful in terms of increasing cancer risk, and may even be beneficial.
Dr. Skyler: You've done it for 20 years. The ancients again have taken the best ideas, right? So Stefano, I would
like to ask you, if we move beyond cancer, what you found in terms of insulin that was most interesting at this
meeting.
Prof. Del Prato: First of all, I've always been impressed that in spite of the fact that insulin has been around now for
almost a century that there is still a flourishing number of studies on insulin.
Dr. Skyler: Isn't that amazing?
Prof. Del Prato: It is amazing. That means that we still have to learn a lot. That's because of new preparations of
insulin, but also because strategies for the treatment of diabetes is changing both for type 1 and even more for type
2 diabetes, so it's really interesting to see how diabetologists are trying to get the best out of the use of insulin.
There are a couple of things that interested me. There is this idea that insulin treatment may increase body weight,
may worsen insulin resistance to some extent, and because of the insulin resistance, may worsen lipid profile or
some cardiovascular risk factors. And there were 2 abstracts, one from Dr. P. Dandona[8] and the other from Dr. J.
Rosenstock,[9] in which insulin treatment added to oral agents was compared with oral agents added with TZDs
(glitazones), so they are considered to be, particularly pioglitazone, a good way to reduce HbA1c and also to
improve the lipid profile. It turned out that insulin treatment was associated with an improvement in glycemic control
but an even better improvement in the lipid profile. I think that this may also make a physician confident that if insulin
is used in a proper manner, it can be very powerful in improving glycemic control but it can also have good effects in
terms of cardiovascular risk factors, for instance the lipid profile.
Dr. Skyler: Hannele, you've written about TZDs extensively. Wonderful review a few years ago in The New England
Journal.[10] How do you react to what Stefano is talking about here?
Dr. Yki-Jarvinen: Well, the TZDs do increase body weight, and I think the mechanism of action of TZDs is very
complicated compared with insulin after all, because it is a transcription factor agonist, which really affects the
transcription of many genes. Although not presented at this meeting, I think it's important to remember that insulin is
still the only agent in addition to sulfonylureas and metformin that has been shown to reduce the incidence of
complications in the UKPDS (UK Prospective Diabetes Study) 20-year follow-up study,[11] and that such data are not
available for the TZDs. I think there is a place for TZD treatment in certain individuals, perhaps particularly those
who have an inflamed liver, but not for the garden-variety typical type 2 patient without some special reason. Insulin
therapy, as mentioned earlier, has been shown to improve insulin sensitivity in at least 15 studies, so we know very
well that insulin therapy is also an insulin sensitizer but it very frequently is forgotten that this is the case.
Dr. Skyler: You said "a couple of strategies," Stefano; what was the other strategy that you were particular
interested in?
Prof. Del Prato: There was also a big discussion during this meeting on how type 2 diabetes is a progressive
disease. It's progressive because of the nature of the disease but also in terms of the progression of the treatment
that we have to implement. We know that most of our patients will end up with a basal-bolus insulin treatment at the
end of the day; however, I think that we probably need to have an intermediate strategy to gain compliance of the
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patients with a proper basal-bolus strategy. There is a paper suggesting an intermediate step towards the basalbolus strategy, called the basal-plus strategy.[12] That means that you may be able, after implementing an effective
basal insulin strategy, to identify the highest peak of glucose after a meal in those individuals and then add just 1
single shot of the short-acting insulin. It has been shown that this can be quite effective. It is, of course, not the final
solution, but it may allow patients to gain more confidence with the treatment and to also gain control over timing to
help achieve good glycemic control. We actually have been contributing to this approach and the results have been
quite interesting: There is a very low rate of hypoglycemia and very little change in body weight.
Dr. Skyler: Yes, it's interesting, Stefano. I know you've contributed to this, and you've mentioned very carefully that
it makes it easier for the patient to begin to implement insulin that way, but I would have thought that you, who have
been interested in postprandial glucose control, would want to see glucose control after all meals and not just after 1
meal.
Prof. Del Prato: Yes, you're perfectly right. This may be a regional issue. If you come to Italy, we tend to skip
breakfast so we don't have much of a peak after the breakfast. And most people are used to having a very light
lunch and having a larger meal at dinner, so you can come up with a really major peak at the time of 1 of the 3
meals.
Dr. Skyler: Particularly with pasta.
Prof. Del Prato: Exactly. And what we have done in the study that we completed[12] was, during titration of the basal
insulin, to monitor the glucose profile through the day to try to identify the meal with the highest peak. It's not that
you just go and pick up the one meal you like the most or the one meal that you are most more comfortable with, but
to potentially identify the meal with the largest glucose score and to tackle that first. In doing that, it's interesting,
because not only can you reduce the fasting plasma glucose because of the basal insulin initiation, but you can also
flatten down the curve during the day because you are really hitting the highest peak after a meal. As I was saying,
this is not the final solution but it's a way to proceed toward a more effective basal-bolus approach.
Dr. Skyler: I think one of the things it does, particularly if you're using it in the evening meal, is that it gets the prebedtime glucose under better control so that the basal insulin overnight can truly be a basal insulin and not be forced
to also lower glucose but rather just keep it constant. Hannele, you look like you want to get in on this.
Dr. Yki-Jarvinen: Well, I am still waiting for the study which will compare this basal-plus regimen with a properly
titrated basal and oral agent strategy. There was the 4T study[13] that was published and also a few others, but what
they tend to show is that once you have more prandial shots, you have a much higher risk for hypoglycemia without
any benefits, which cannot be explained by improved glycemic control. And what bothers me with this basal-plus
concept is that although it may be okay, a controlled study where you would continue the basal insulin and titrate it
properly is something that I would like to see amongst all these studies. It still hasn't been done because just adding
1 shot doesn't mean that titrating the other properly will give you the same result. For example, there is this abstract
which I thought of bringing up. The title is "Baseline HbA1c predicts the likelihood of reaching the 7% HbA1c," which
is generally our target, with structured titration of add-on insulin glargine; this is a large analysis with 2300 patients.
[14]
This is over a 24-week time period in which this was performed, and I know from our old studies over the years
that in 24 weeks in people who really need big insulin doses, you are not able to fully titrate. You don't even reach in
24 weeks the maximum dose or the dose that's required to actually control fasting glycemia, so it doesn't come as a
surprise that the baseline A1c reaches7% in 24 weeks. Again, titrating longer may get you there to a similar A1c
goal with no risk for increased hypoglycemia, as you have consistently seen in the studies where you add all of
these prandial insulins. Also, there was a new study that was presented at this meeting which showed that
comparing just 1 shot of glargine vs 2 shots of detemir, the patients were much happier when they had the 1 shot,[15]
so the more shots usually decreases the compliance. I think we need a study which rigorously continues to titrate
the basal insulin, keeping the pills, and then another study where you would add the 1 dinner injection or use some
of the other alternatives that we have for controlling postprandial glucose nowadays.
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Prof. Del Prato: I think that you're right, because the patients we have been adding the shots of prandial insulin to
were patients who achieved a fasting plasma glucose lower than 120 mg/dL. But I agree with you that we need to
evolve more and to have more comparisons before we can really know. I think it's a way to try to get new strategies
for those people who are failing at a certain time to properly titrate with the basal insulins.
Dr. Yki-Jarvinen: I think it's important to define what you mean by "achieving a fasting blood glucose of less than
120 mg/dL." We generally aim at more stringent values; we want to have a value of 100 mg/dL to really push the
HbA1c down. And then if the fasting glucose measurement is done just a couple of times before the patient comes
to the next visit, they generally may try to perhaps be a little bit better. But when you actually measure, for example,
glucose at home all the time, you can see in your computer all the glucose measurements over the past 2 months,
and then you see that the mean is 100 mg/dL, or at least lower than 110 mg/dL. This makes a big difference on the
A1c because at a level of 120 mg/dL you may end up with an HbA1c of maybe 7.5%, but when you go to 110 mg/dL
you start to get closer to 7%, so it's quite important.
Dr. Skyler: Hans?
Prof. Dr. Häring: I would like to touch again on a topic that Hannele has mentioned, which I think is a very important
topic, and where Hannele was a pioneer in the way of helping us understand the role of the inflamed fatty liver and
how to treat this condition. I think the data are piling up to show that the question of whether your fatty liver has a
tendency to react in a way of microinflammation is probably very important for the overall long-term perspective. It's
a very important issue that needs more studies which address the question of which therapeutic schemes are
efficiently targeting this particular issue. As Hannele already said, so far the TZDs are the strongest agents that act
on this, but it's clear that we have all of the other adverse characteristics of TZDs, so I think it's very important in the
future to look at other regimens that efficiently address this issue. So far at this meeting here I didn't see anything
new in this direction. Did you see anything?
Dr. Yki-Jarvinen: I know that there is a big study that is going to be presented at The Liver Meeting in Boston,
October 30-November 3, 2009, but it seems that at this diabetes meeting, perhaps there's a little bit of a
disappointment this year in the program -- that although there is such a big interest in nonalcoholic steatohepatitis
and what is happening with the liver in patients with diabetes, that was not addressed so much this time. We have
had more data on GLP-1-based therapies and this quite interesting symposium on diabetes and cancer.
Dr. Skyler: I really thank all of you for being with me for this program, and I want to thank MedscapeCME and our
viewers for participating in this activity. We'd like you now to proceed to the online CME test, clicking on the "earn
CME credit" link on the page. Thanks again for being with us. We've appreciated it and we're enjoying Vienna.
Supported by an independent educational grant from sanofi-aventis.
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