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From the Editor
We have been thinking about how busy things are. When I started Close Concerns in 2002, I went to
eight conferences, which included such venerable stalwarts as ADA and AADE. The conference season
would start in April (with AACE) and end in September (with EASD). There was no Cardiometabolic
Health Congress. Nor was there the Cleveland Clinic Obesity Summit, the World Congress on
Controversies in Obesity, Diabetes, and Hypertension, or the World Congress on the Prevention of
Diabetes. The Advanced Treatments and Technologies for Diabetes? Not invented yet. The Avalere
Health Forum on Diabetes and the Healthcare 2.0 were not even glimmers in the sponsors' eye, and the
same can be said for a slew of other meetings.
Since that first year, our meeting calendar has become busier each year -- and longer. Conferences run
from January to November (we all get December off for good behavior). As I make reservations in 2010
for Orlando (ADA) and Shanghai (CODHy Asia Pacific), it occurs to me that covering 40 meetings is
good for our frequent flier point roster but quite a toll on our travel bags.
The conference overload variously leaves me wistful and tired but also validated and hopeful. Let me
explain.
On one level, the trend confirms the reason for Close Concerns' existence. From the outset, we thought
we could be the "eyes and ears" of industry executives, medical professionals and others (patients,
starting in 2006) who wanted to stay abreast of the latest news on diabetes and obesity but could not
attend every session at all the conferences during the course of the year. As the conference schedule has
expanded beyond all recognition, in number and location, the ability to attend and absorb all the
presentations has become that much more challenging. Woody Allen has said that "80 percent of success
is just showing up." Well, we show up (and I owe a huge thanks to our team for making that possible!).
We are continuously impressed by what we see -- the dedication of the researchers, the commitment of
the companies, the brilliance of the thought leaders and educators, and the tireless work of the
conference organizers. Amazing. Without so much progress (so many more drugs in phase 3, so much
more new technology hitting FDA, so many more compounds moving into the clinic), there would be
nothing to report at meetings. Indeed, I used to attend a slew of meetings every year (about 40!) across
all of medical technology. Diabetes and obesity, with all the new data and new thinking and
presentations and debates, is by far the most intellectually interesting of any area and we see this in
spades at all the standing-room-only sessions we attend.
So, while I believe most meetings do advance the ball on our understanding of diabetes and associated
medical issues, I would be lying to you if I didn't say that I sometimes feel bitten by the dearth of real
breakthroughs, the trials that would have different results and implications "if only" for the poor design,
the realization that scientific progress can move at a glacial pace (often due to regulatory constraints),
the dreams deferred on genuinely better care or a cure. My excitement over the latest data on a clinical
trial or the introduction of a new product can be tempered by the very reason I see so many familiar

faces so often during the year. At the end of the day, what makes the spiraling conference schedule
possible is that the diabetes epidemic has been spinning out of control -- all types of diabetes, affecting
all types of people, in all parts of the world. That the epidemic has drawn so many smart, self-less
people into the field -- and delivered them to these meetings -- is truly inspiring, but at some point I
would like to see everyone at another venue, in another context, where we have other topics to discuss,
health threats to meet, and challenges to conquer.
Until then, my bags are packed.
Best Wishes,

Kelly L. Close
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Videos
Below is our favorite video in diabetes this month:
•

Fight Diabetes With Facts: Every Ten Seconds
http://www.youtube.com/watch?v=SZsiB2-hU_0
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Coming soon in DCU…
Look forward to more conference reviews in the next issue including The Obesity Society meeting in
Washington, DC and the International Diabetes Federation’s World Diabetes Congress in Montreal,
Canada. We are also in the middle of earnings season, so expect to see more updates from multiple
companies including all the ones you normally think of and more …
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1. Quotable Quotes in Diabetes
Meta-analysis
“Meta-analysis seems to be in fashion these days. It seems to be the thing to do when you don’t have
anything else to do.”
— Ela Ferrannini, MD (University of Pisa, Pisa, Italy) refuting the results of a meta-analysis during a
debate at the 45th European Association for the Study of Diabetes (EASD) Annual Meeting.
Definition of diabetes
“If you have diabetic retinopathy, you have diabetes. I don’t care what your A1c levels are, you are
diabetic to me.”
— Ralph DeFronzo, MD (University of Texas Health Science Center) arguing against strict adherence to
the currently accepted definition of diabetes at the 45th European Association for the Study of Diabetes
(EASD) Annual Meeting.
More on insulin glargine and cancer…
“The statements that insulin glargine causes cancer were unsubstantiated, unwarranted, and
unproven.”
— Jay Skyler, MD (University of Miami Miller School of Medicine, Miami, FL) at the 45th EASD Annual
Meeting, responding to the four controversial articles published in Diabetologia in late June associating
insulin glargine (sanofi-aventis’ Lantus) with an increased risk of cancer.
Demand for obesity therapeutics
“The obese population is so hungry for these drugs!”
— Steven Heylemsen, MD (Merck, Rahway, NJ) at the 27th Annual Scientific Meeting of The Obesity
Society in Washington, DC.
Diabetes in the ICU
“The pendulum always swings in medicine."
— Silvio Inzucchi, MD (Yale University, New Haven, CT) discussing the contradictory findings of the
Leuven and NICE-SUGAR studies with respect to intensive glucose management in the critically ill at the
20th World Diabetes Congress in Montreal, Canada.
Keeping things in perspective
“It’s not about living with diabetes; it’s about living without it.”
— Francesco Rubini, MD (Weill Cornell Medical College, New York, NY) reminding the audience of the
dramatic benefits of bariatric surgery during a panel discussion at the 45th EASD Annual Meeting.
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2. FingerSticks

— by Daniel A. Belkin
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3. DCU Company Watch


Amylin – Reports 3Q09 results; non-GAAP operating income of $0.6 million: On
October 20, Amylin announced 3Q09 results in a call led by CEO Daniel Bradbury. Net product
sales were $192.9 million in 3Q09, falling 4.2% from $201.4 million in 3Q08. Byetta sales of
$171.1 million fell 4.9% from $179.9 million in 3Q08, while Symlin sales were up slightly at $21.8
million, rising 1.4% from $21.5 million in 3Q08. Notably, Amylin reported non-GAAP operating
income of $0.6 million in 3Q09, a substantial 102% increase from a non-GAAP operating loss of
$32.7 million in 3Q08. Guidance provided during the call indicated that non-GAAP operating loss
would be between $60 and $70 million in 2009, which is an improvement compared to the $75 to
$100 million loss estimate provided in 2Q09 and on track towards the company’s goal of
becoming cash flow positive from operations by the end of 2010. At the end of 3Q09, Amylin held
cash, cash equivalents, and short-term investments of $620 million.
Given that Byetta and Symlin sales continue to be mostly flat, Amylin focused primarily on recent
developments with exenatide once-weekly (EQW) – we suspect the company is looking ahead in
preparation for the proposed March 5, 2010 PDUFA date. Amylin recently submitted its 120-day
safety update for EQW in response to the FDA’s 74-day letter. As announced earlier, on what we
see as a quite positive note, the agency did not ask for additional clinical or preclinical studies. In
other news, Amylin plans to launch two new trials to confirm the comparative efficacy and
cardiovascular benefits of EQW. The first, DURATION-6, will examine the efficacy, safety, and
tolerability of EQW in a multi-site head-to-head comparison with Novo Nordisk’s Victoza
(liraglutide) in about 900 patients. Given the increasing number of GLP-1 analogs in the pipeline
(Roche’s taspoglutide, GSK’s albiglutide, Lilly’s LY2189265, and sanofi-aventis’ lixisenatide), we
expect comparative efficacy trials of this nature to be of growing importance. Notably, this trial is
specifically designed to show superiority in glucose control in a head-to-head comparison with
liraglutide. We are looking forward to the tolerability results of this trial, which we still feel will
ultimately determine physician interest in and patient adoption of EQW. The second trial will be a
major cardiovascular outcome study to examine if EQW improves the risk of cardiovascular
events; if results are positive, we see this as a real benefit for EQW, with major potential to
differentiate the product.



Thermalin Diabetes – Aims for shelf-stable, super rapid-acting insulin: On October
19, a new Cleveland-based company, Thermalin Diabetes, reported that it had raised funds to
develop Thermalin, its novel insulin formulation developed by Dr. Michael Weiss (Case Western
Reserve School of Medicine, Cleveland, OH). Thermalin is proposed to be a shelf-stable rapidacting insulin analog that is viable for months at higher temperatures. Thermalin Diabetes
suggests this feature would not only enhance convenience for patients but also be feasible for use
in newer diabetes-related devices, such as implantable insulin pumps. We have not personally
seen such pumps except for an old Medtronic implantable pump that we do not believe is being
developed for commercialization, unless another new one is in the pipeline. In addition, the
company indicated the product could improve access in developing countries and disaster areas
where refrigeration is unavailable. Executive Chairman of Thermalin Diabetes Richard Berenson
aims to secure $2 million in angel investments toward the development of Thermalin by the end
of 2009 or early 2010. Thus far, the company has already garnered a $250,000 grant from the
federal Small Business Technology Transfer program and $150,000 in personal investments, with
hopes of beginning human trials in 2011.
Though competition for Thermalin will likely be great (in addition to the many available insulins
on the market, Biodel aims to submit an NDA for its VIAject insulin by the end of 2009), we do
see the increased stability of Thermalin to be an improvement in insulin therapy (currently
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available insulins last for about a month at room temperatures under 86 °F). While implantable
insulin pumps in developing country markets remain small, the insulin market is large (our
model estimates the market at $12 billion a year, up substantially from $6.0 billion in 2004 and
$8.5 billion in 2006) and continues to grow. We look forward to hearing more from Thermalin
Diabetes, particularly as treatments more comparable to current options are released, though we
stress the company appears to be at an extremely early position in development.



Roche – Reports 3Q09 results; Global Diabetes Care sales fall slightly, while more
than half of taspoglutide phase 3 trials have completed enrollment: On October 15,
Roche announced 3Q09 results in a call led by CEO Severin Schwan. Worldwide Roche Diabetes
Care sales were 720 million CHF ($677 million), essentially flat with a reported decline of 0.7%,
though up 7.4% operationally when compared to 3Q08. Sales in the US were 181 million CHF
($170.1 million), down -12.1% year over year. Similar to J&J and Abbott (see below), the
struggling US economy and pricing pressures are likely playing a part in lackluster sales for
Roche’s monitoring products in the US. In the first nine months of 2009, global sales reached 2.2
billion CHF (~$1.9 billion); this represents a 2.0% reported decline and a 4.0% gain operationally.
Slides accompanying the conference call suggested that Accu-Chek Aviva and Accu-Chek
Performa continue to drive sales in the Diabetes Care business.
Considering Diabetes Care accounts for 29% of the revenue for the Diagnostics Division of Roche,
we were surprised so little time was devoted to the business, even though we fully expected the
call to be focused on the Genentech integration. While some may interpret the lack of visibility of
diabetes on the call to suggest that Roche is putting Diabetes Care, especially the monitoring
business, on the backburner for the time being, we believe they are just not discussing it in depth
at present. While there was no live mention of Roche’s device pipeline in the call, the
accompanying slides noted the Accu-Chek Aviva Nano, Accu-Chek Performa Nano, and AccuChek Mobile systems are all in the midst of rollouts. The slides also indicated that a strong
demand for the Accu-Chek Combo insulin pump system exists in key European markets, and the
device was introduced into five more European markets in 3Q09. We were very impressed by new
devices shown at EASD, especially the Mobile, as well as with Roche’s education to healthcare
providers on its new 360 view.
CEO of Roche Pharmaceuticals, William M. Burns, provided an update on the status of the “Temerge” phase 3 studies evaluating Roche’s once-weekly GLP-1 analog candidate, taspoglutide.
Five out of the eight trials have completed enrollment, and management expects initial results in
4Q09 and 1Q10; during Q&A, management noted these initial results will consist of the “majority
of the five trials” currently fully enrolled. We are particularly interested in the results of the Temerge 8 trial, which will evaluate taspoglutide in 2,000 high cardiovascular risk patients,
although we don’t expect these results to emerge for some time. Notably, we do point out that
Bayhill Therapeutics’ proinsulin treatment for type 1 diabetes, formerly known as BHT-3021, is
now referred to as RG7426 in Roche’s pipeline.



Alizyme – Norgine BV to purchase cetilistat, Alizyme’s fading obesity drug
candidate: On October 15, Alizyme Therapeutics, Ltd. announced that UK-based Norgine BV
would purchase its obesity drug candidate cetilistat for a proposed sum of £4.6 million ($7.6
million) milestone and royalty payments. This follows the July 24, 2009 announcement that
Alizyme would be suspending the trading of its shares due to insufficient capital. As a reminder,
cetilistat is a gastrointestinal lipase inhibitor that acts peripherally to block fat digestion and
absorption. The drug has completed phase 2 trials in the US and Europe producing similar weight
loss to orlistat (Roche’s Xenical/GSK’s Alli: 8.5 lbs with 80 mg cetilistat t.i.d., 9.5 lbs with 120 mg
cetilistat t.i.d., and 8.3 lbs with 120 mg orlistat t.i.d.) and roughly twice as much as placebo at the
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end of 12 weeks. Takeda, Alizyme’s partner in Japan, has initiated phase 3 trials in Japan. Takeda
initially purchased cetilistat in 2003 with a down payment of $2 million USD and a later
milestone payment of $3 million USD.
Cetilistat and orlistat are quite similar – cetilistat mechanism of action is essentially identical to
orlistat, and both drugs have similar GI side effect profiles characterized by oily stools and fecal
incontinence. Additionally, with the heightening competition in the obesity drug market (Vivus’
Qnexa, Orexigen’s Contrave, and Arena’s lorcaserin are all set to be submitted to the FDA in the
next 12 months), we suspected Alizyme would have difficulty finding a buyer for cetilistat so it will
be curious to see how Norgine BV approaches the market. We assume the company will look to
have this drug used in combination therapy given its limited efficacy. Norgine BV also currently
holds the licensing rights in Europe to COLAL-PRED, Alizyme’s treatment for ulcerative colitis.



Abbott – Reports 3Q09 results; Diabetes Care sales fall 10.7%, as expected, with
poor US sales propped up by modest international operational gains: On October 14,
Abbott Diabetes Care reported 3Q09 results in a call led by CFO Thomas Freyman. In Diabetes
Care, global sales of $317 million fell 10.7% on a reported basis, or 4.3% operationally, when
compared to 3Q08. This was exactly in line with 2Q09 guidance of low double-digit losses. US
sales of $124 million fell 14.5% from $145 million in 3Q08. International sales of $193 million fell
8.2% year over year on a reported basis, though rose 2.4% operationally before the impact of
foreign exchange rates. Management cited the negative impacts of the economy as contributing to
the decline in sales, but also mentioned that Abbott continues to grow retail prescription share by
expanding consumer outreach and pursuing patient education initiatives.
Although US sales were disappointing, we do point out that the company reported growth of 11%
in 2Q08, we also note that 2Q08 was Abbott Diabetes Care’s strongest ever. While year-over-year
sales were weak by any measure, sequential sales were up roughly $8 million, and rose $33
million versus 1Q09. One of Abbott’s strategies with the current state of the economy may be to
continue bolstering relatively weaker US sales with modest operational growth overseas –
although clearly currency losses also impact the business. As expected, continuous glucose
monitoring (CGM) revenues were not reported and the main focus of the call was on Abbott’s
lipid business (with a focus on TRILIPIX), HUMIRA (rheumatoid arthritis) and XIENCE (drug
eluting stent). Management forecasted flat year over year sales growth for Abbott Diabetes Care in
4Q09 – this suggests sales of approximately $340 million globally, which would actually
represent Abbott Diabetes Care’s second best quarter ever. At about half the size of J&J’s Diabetes
Care business, Abbott took a proportionally harder hit in the monitoring market with J&J down
5% compared to Abbott’s 11%. We are impressed that Abbott is taking specific initiatives to
increase prescription share, though the company appears to be making no move to diversify their
Diabetes Care portfolio in particular. While J&J has several diabetes drugs in its pipeline,
including one in late-stage development and several in earlier-stage development, Abbott’s drug
portfolio shows no late-stage diabetes or obesity compounds, though of course its work on the
cholesterol front is exciting indeed and very important for people with diabetes. In fact, CFO
Freyman highlighted on the call the growing importance of Abbott’s lipid business in light of the
increasing incidence of diabetes and obesity.



J&J – Reports 3Q09 results; Diabetes Care down 5% worldwide; Animas continues
strong growth: On October 13, J&J announced 3Q09 results in a call led by CFO Dominic
Caruso. LifeScan/Animas (Diabetes Care Franchise) sales were $634 million worldwide, down
4.9% worldwide on a reported basis and down 2.7% operationally compared to 3Q08. US sales of
$332 million fell 4.9%, while international sales were $302 million, down 5.0% year over year
though just about flat (-0.4%) operationally. While volume rose moderately in 3Q09,
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management noted continued pricing pressure and the impact of the economy on both consumer
purchasing patterns and distributor stocking patterns, both of which contributed to depressed
sales. Although Animas is much smaller overall than LifeScan, it continues to represent a bright
light at J&J– it is in the midst of a continued expansion that prompted 30% growth on an
operational basis this quarter, matching the strong growth we have seen from this business for the
past seven quarters – growth exceeding 20%. Management cited growth of the international
market and new product launches as key drivers to success for Animas.
Notably, the LifeScan product that had the most airtime on the call was its new UltraBlue strip,
launched last month in the US. We see this more as repositioning rather than thoroughly new
technology – and clever repositioning at that. While the main new feature with these strips is a
single calibration of 25 (not quite “no-coding” but “single coding”), the new launch gives LifeScan
the opportunity to market more heavily certain product attributes that are increasingly appealing
in the current environment, such as strips that do not contain the GDH-PQQ enzyme recently
under fire from the FDA. From a marketing perspective, we think LifeScan is ahead of the game in
understanding that in today’s market, highlighting accuracy is a smart move, since the market is
now comparatively more focused on accuracy than on other features. The timing is excellent as it
comes during a period when the FDA has announced its intentions to tighten accuracy
requirements for SMBG devices; as such, we think this move to UltraBlue is smart, especially as it
is quite cost-efficient - no meter swap-outs are required and the message is one that resonates
with providers. This will make “no-coding” a reality on the next generation of meters to come out
as well.



BMS/AZ – Onglyza receives marketing approval in the EU; BMS/AZ release noninferiority study between saxagliptin plus metformin and sitagliptin plus
metformin: On October 5, the European Commission approved Onglyza (BMS/AZ’s saxagliptin)
in the EU for the treatment of type 2 diabetes. The drug has been authorized for use as an add-on
therapy in combination with metformin, a sulfonylurea, or a TZD at a 5 mg dose when patients
are not able to attain adequate glycemic control on other therapies. This is similar to the EU’s
indication for Merck’s Januvia (sitagliptin). Merck has been making additional headway in the EU
to expand the indication for Januvia; recently, the EU’s Committee for Medicinal Products for
Human Use (CHMP) recommended that Januvia also be indicated for concomitant use with
insulin.
Onglyza was approved by the FDA to be used in the US as a monotherapy and in combination
with metformin, a sulfonylurea, or a TZD on July 31, 2009 at both 2.5 mg and 5 mg doses. In the
statement released earlier this week, BMS/AZ announced plans to begin the launch of Onglyza
this quarter (4Q09). Although Januvia has clearly been the predominant DPP-4 inhibitor
worldwide (we project sales for Januvia and Janumet to be $2.6 billion for 2009, at the high end
of management’s $2.4 – $2.7 billion estimate), we believe more than ample room exists for
expansion, given that the hallmark of this class is that it is easy to take and prescribe. Taking into
account our projection that Novartis’ Galvus (only approved in the EU) will exceed the $100
million mark for sales in 2009, we believe a reasonable estimate is that fewer than 1.5 million
patients were using DPP-4 inhibitors in 2009 globally. We note that several other companies have
DPP-4 inhibitors in the late-stage pipeline, including Boehringer Ingelheim with Ondero
(linagliptin, recently completed phase 3 trials), Pfizer with PF-734200 (currently in phase 2 and
slated for fast track to phase 3), Phenomix/Forrest Laboratories with dutogliptin (currently in
phase 3), and Amgen with AMG-222 (currently in phase 2).



DexCom – SEVEN PLUS receives CE Mark approval: On October 2, DexCom announced
CE Mark approval for its SEVEN PLUS continuous glucose monitoring system. CE Mark approval
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will allow commercialization of the SEVEN PLUS in the EU as well as countries in Asia and Latin
America that recognize the CE Mark. At EASD, CEO Terry Gregg suggested the company has been
working on establishing a network of international distributors. DexCom plans to launch the
SEVEN PLUS in ten mostly-EU countries this quarter, including Austria, the Czech Republic,
Finland, France, Germany, Italy, Spain, Sweden, the UK, and Israel. Approval of the SEVEN
PLUS comes at a favorable time for DexCom: we noted a stronger presence of the company on the
exhibit floor at this year’s EASD annual meeting, concomitant with the approval. We view the
SEVEN PLUS system as a dramatic improvement over the SEVEN system. Sales in the US have
been very strong of late, driven by patient purchase of sensors and upgrade kits. Although
reimbursement in the EU will likely be far behind the US to start, we may be surprised and
reimbursement may be higher in various countries than expected, as has been the case with
various other therapies such as DPP-4 inhibitors.



Orexigen – Announces positive phase 2b data for Empatic: On September 30, the
President and CEO of Orexigen, Mike Narachi, led a conference call reporting the results of a
phase 2b trial of Empatic (combination of buproprion SR and zonisamide SR), the company’s
second late-stage obesity candidate. This trial was a 24-week, double-blind, randomized trial that
enrolled 729 patients (BMI between 30 kg/m2 and 45 kg/m2 or a BMI between 27 kg/m2 and 45
kg/ m2 with comorbidities such as hypertension or dyslipidemia). The patients were randomized
to six study arms: placebo, buproprion 360 mg, zonisamide 120 mg, zonisamide 360 mg (n=95),
Empatic120 (bupriorion SR 360 mg/zonisamide SR 120 mg),, and Empatic360 (buproprion SR
360 mg/zonisamide SR 360 mg). As expected, the primary objective of the trial was to
demonstrate superiority of Empatic over its individual components.
The two doses of Empatic evaluated, Empatic360 and Empatic120 achieved significantly greater
weight loss compared to the sum of their constituent parts. On an intent-to-treat last observation
carried forward (ITT LOCF) basis, mean weight loss was 7.5% for Empatic360 and 6.1% for
Empatic120 compared to 1.4% for placebo. On a per protocol basis (“completers”), mean weight
loss was 9.9% for Empatic360 and 7.7% for Empatic120 compared to 1.7% for placebo. For the
intent-to-treat group, 60% of those on Empatic360 lost at least 5.0% of their weight and 32% lost
at least 10%, compared to 47% and 25%, respectively, for Empatic 120. Percentages were higher,
as expected, for the completer group. Overall discontinuation rates were 40-42% in the
Empatic360, Empatic120, and placebo arms and the discontinuation rates due to any adverse
event(s) were 23.1%, 24.7%, and 13.5% in Empatic360, Empatic120, and placebo groups,
respectively. These rates were higher than for Contrave and Qnexa. The most common adverse
events were headache, insomnia, nausea, and constipation, with each occurring in less than 15%
of patients.
Overall, Empatic demonstrated greater efficacy than Contrave but was characterized as less safe
by management. During Q&A, Mike Narachi stated that he expects Empatic to carry warnings for
pregnant women and have limited use in women of childbearing age. While a weight loss drug
would never be indicated to be continued in pregnancy, labeling should in all cases require
adequate contraception, and any weight loss drug would be discontinued as soon as pregnancy
was recognized. In our view, the question is how much concern will there be about using Empatic
widely in women of childbearing age. Management mentioned they plan to position Contrave as a
first-line therapy based on its risk/benefit profile and envision Empatic as being a complementary
treatment to Contrave (i.e. not used in combination but used instead of) and being more
appropriate for higher risk patients with a higher BMI and higher risk for comorbidities, given the
different risk/benefit profile. Lastly, management is planning to conduct its end of phase 2
meeting with the FDA to discuss the design of phase 3 studies; they will likely present/publish
detailed data on this phase 2b study at ADA 2010.
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MannKind –Afresa suppresses endogenous glucose production (EGP) more quickly
than Humalog or Exubera and shows sustained glycemic control and normal lung
function over four years: MannKind’s inhalable insulin, Afresa, is an ultra-rapid acting
insulin whose concentration peaks within 12 to 14 minutes of administration. At EASD,
MannKind presented a poster (Poster 952) detailing the results of a small study to test the theory
that Afresa suppresses endogenous glucose production (EGP) faster than either Exubera or
Humalog, potentially leading to normalized long-term EGP by the liver. We were also quite
interested by an observational follow-up trial of Afresa showing four-year data. Afresa looked
better than many might expect with respect to hypoglycemia and weight gain; if the insulin
emerges as an easy-to-use product (still to be determined, but we expect this is a priority of
MannKind’s given the complexity of Exubera) and if significant safety data could be built up over
time, Afresa may have a market. While we acknowledge the many challenges that lie ahead for
any product attempting to follow Exubera, we also note that alternatives are clearly needed for
patients given that so many patients who are not in good control continue to remain reluctant to
try insulin and many of those on insulin have not advanced to mealtime and correction insulin,
even though they have little to no beta cell function.



InteKrin - Reports positive phase 2b and preclinical data on INT131, a selective
PPAR-gamma modulator (SPPARM): InteKrin Therapeutics Inc. (Los Altos, CA) reported
on September 29 the results of a 24-week, 366 patient phase 2b study of INT131, a selective
PPAR-gamma modulator (SPPARM). The drug works through the same mechanism as GSK’s
rosiglitazone (Avandia) and Takeda’s pioglitazone (Actos), but is more selective and may maintain
similar efficacy with an improved overall side effect profile. Indeed, the results of the phase 2b
study demonstrated that INT131 can produce glycemic control similar to Actos, but with
significantly less edema and weight gain. The 1 mg dose of INT131 provided comparable efficacy
to 45 mg (maximal dose) of Actos (-0.8% A1c vs. -0.9% A1c), but was associated with 70% less
weight gain and significantly less edema. No increase in edema severity or frequency was noted in
any INT131 dose compared to placebo, while Actos caused an expected increase in edema. Sixteen
severe adverse events were reported during the study period, but each was deemed to be
unrelated to INT131.
The results are positive overall, especially regarding edema, which did not increase at any dose of
INT131, but increased, as expected in the Actos group. Although weight data was only provided in
reference to Actos, we extrapolate that the 1 mg dose of INT131 was associated with ~0.9 kg of
weight gain, as compared to ~ 3.5 kg of weight gain for Actos, a major difference. In the study,
A1c lowering at 1, 2, and 3 mg was similar to 45 mg of Actos, with 1 mg of INT131 slightly less
effective and 2 and 3 mg of INT131 showing slightly higher efficacy. The 1 mg dose provided
glucose control comparable to maximal dose Actos with about a third of the weight gain and
without increased edema. This side effect profile at 1 mg is a step forward from the current TZDs
on the market. InteKrin also aims to incorporate a cardiovascular safety study into its phase 3
program. The company anticipates collecting bone fracture data in its phase 3 program, but does
not expect to find a fracture risk associated with the compound – a clear positive. We are very
interested in the long-term cardiovascular outcomes data as this could vault interest in the drug
far higher, if cardioprotection is possible (not to mention that the FDA requires such CV data).
Overall, INT131 seems well poised to capture a large share of the insulin sensitizer market, given
that the approved insulin sensitizers cause undesirable side effects (weight gain, edema, and
fractures) that appear to be at least partially avoided with INT131.



Merck – Januvia receives positive opinion from EMEA on concomitant use with
insulin: On September 28, the European Medicines Agency’s (EMEA) Committee for Medicinal
Products for Human Use (CHMP), a medical regulatory body in the European Union, issued a
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positive opinion for Januvia and Janumet as add-on therapy to insulin. Although this does not
ensure that the European Commission will adopt the new indication, this is certainly a major step
forward. This indication awaits approval in the US and certainly would be a positive in that
Januvia / Janumet would be indicated at nearly every level of diabetes along the continuum.



Merck – FDA updates Januvia and Janumet label to include case reports of acute
pancreatitis: On September 25, the FDA revised the prescribing information on Januvia
(sitagliptin), taking into account a potential increase in the risk of acute pancreatitis. The
prescribing information will include information on the reports of pancreatitis, a
recommendation that healthcare professionals monitor patients for pancreatitis, and a note that
Januvia has not been studied in patients with a history of pancreatitis. This comes after the FDA
reviewed 88 cases of pancreatitis, 19 of which were reported within 30 days of Januvia use.
Januvia is now approved in over 80 countries and 15 million prescriptions have been written.
Although case-reports tend to be vastly understated, these data along with Merck’s pooled clinical
trial data, do not seem to indicate any excessive risk for pancreatitis following the use of Januvia.



Novo Nordisk – FDA delays liraglutide decision to 4Q09: Novo Nordisk announced on
September 23 that the FDA has said it will defer further feedback on liraglutide until 4Q09;
previously it had said 3Q09. We assume the delay reflects resource issues at FDA; several other
companies also had delayed decisions earlier this year, such as BMS/AZ and Takeda. This is likely
a positive for Lilly/Amylin/Alkermes, who could see narrowing of the lead by Novo Nordisk in the
liraglutide/LAR approval quest; the extent of this is difficult to gauge. Liraglutide (Victoza) is
approved in the EU and from what we have heard anecdotally, sales have been brisk; we are
looking forward to hearing opinions from healthcare providers on the drug and more on sales in
the 3Q09 conference call on October 29, which we covered as this issue was in press. Novo
Nordisk said in the announcement that it would provide an update on the regulatory process
during this call (assuming no formal decision has been made by then); we surmise that there may
be some update to share, but that it is not material at present. Novo Nordisk said in the press
release that financial expectations for 2009 given during the 2Q09 call had not changed and we
assume expectations would change for 2010 if a significant delay occurs. We also imagine the
FDA is under increasing pressure to approve the drug given the call for alternatives for patients,
but this is also difficult to assess.
— by Sanjay Trehan, Eric Chang, Jessica Swiencowski, Nick Wilkie, and Kelly Close

4. Interview with Dr. Mike Cawthorne, University of Buckingham, England
We had the opportunity to speak recently with Dr. Mike Cawthorne, Director of Metabolic Research in
the Clore Laboratory at the University of Buckingham (Buckingham, England) and expert advisor to
GW Pharmaceuticals at the recently established GW Metabolic Research Laboratory. (For more
information on the alliance with GW, see our Closer Look from June 18, 2009.) Notably, Dr. Cawthorne
was the Group Director of Diabetes and Obesity Research in the Department of Vascular Biology at
SmithKline Beecham, leading the team that discovered rosiglitazone (GSK’s Avandia). Dr. Cawthorne
was kind enough to share his insights on the current state of thiazolidinediones (TZDs), the future of
cannabinoid-based treatments, and the strengths of plant-based therapies in the research of metabolic
disease. He also offered his perspective on the current obesity drug pipeline and was particularly
encouraged by Amylin’s combination therapy of pramlintide and leptin – noting that if early
experimental results translate into the clinic, the treatment would blow “everything else out of the
water.” We appreciated Dr. Cawthorne’s insights and look forward to hearing more from GW
Pharmaceuticals. Big themes from our talk are below and a transcript of our interview follows.
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Dr. Cawthorne felt the recent results from the RECORD trial vindicated
rosiglitazone (GSK’s Avandia) as well as the other TZDs. He noted that, aside from heart
failure, the TZDs are associated with no greater risk of cardiovascular disease than any other
diabetic medication. Additionally, he stressed that the TZDs are still the only therapy evidentially
shown to halt beta cell loss. He suggested the drugs would likely be most effective as part of a
triple therapy, used in combination with metformin and either exendin or a DPP-4 inhibitor.



With alterations in pharmacology, the cannabinoid drug class may possibly be
resurrected for the treatment of obesity and type 2 diabetes. According to Dr.
Cawthorne, all CB1 antagonists to date have actually been inverse agonists rather than pure
antagonists. Thus, with changes in the pharmacology, it may be possible to obtain a CB1
antagonist that is not centrally active, avoiding the alarming psychological side effects seen with
rimonabant (sanofi-aventis’ Acomplia) and taranabant (Merck’s MK-0364). Initial studies have
indicated that GW Pharmaceuticals’ own THCV:CBD combination therapy may be correcting for
these issues, though Dr. Cawthorne insisted development is still in too early a phase to predict
any longer term side effects.



Plant-based drug discovery may improve upon the target-based approach currently
carried out by many in the pharmaceutical industry. According to Dr. Cawthorne,
progress using target-based drug discovery for type 2 diabetes has been poor, with many diabetes
drugs currently on the market discovered purely by chance. Investigating plant-based extracts
may be a viable alternative while also allowing for the discovery of molecules that chemists may
have difficulty making in the laboratory because of their chemical complexity and the presence of
chirality (“mirror-image” forms of a molecule). Chiral compounds are sometimes distinct in their
biological activity, but are difficult to resolve through laboratory techniques.



Of the treatments currently in the obesity drug pipeline, Dr. Cawthorne is most
encouraged by the combination of pramlintide (Amylin’s Symlin) and leptin. If early
experimental results translate into the clinic, he noted, the treatment would blow “everything else
out of the water.”

RECORD AND THE VINDICATION AND FUTURE ROLE OF THE TZDS
Kelly Close: Thank you so much for joining us today, Dr. Cawthorne. To start off, could you
comment on the current state of the TZDs? We are very curious to get your opinion on the
new RECORD results just announced at ADA.
Dr. Mike Cawthorne: I think our original research on rosiglitazone [GSK’s Avandia] and the research
of other TZDs, particularly pioglitazone [Takeda’s Actos], frankly, has been vindicated. Obviously, there is
a very high risk of cardiovascular disease in the diabetic population, but the recent RECORD study and
the FDA analysis that was given at last year’s ADA meeting by Dr. Karen Mahoney [Division of
Metabolism and Endocrinology Products, FDA] have demonstrated that there is no greater risk of
cardiovascular disease associated with the TZDs than any other diabetic medication – apart from heart
failure, which was known from the beginning and is on the label.
The report from Dr. Steve Nissen [Cleveland Clinic] had a major impact. However, I think many people
have questioned the statistics used by Dr. Nissen, and it’s interesting that he is now actually questioning
the RECORD study because of the dropouts. Of course, the dropouts occurred because of his own report.
Kelly: Given that many patients over the five and a half year study were progressing in
their diabetes and needed to start insulin therapy, is the length of time also a factor?
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Dr. Cawthorne: It is. If you actually look at the clinical trials that have been undertaken in terms of
progression, in general they show that the only proven drug class that is in any way halting the
progression of the disease are the TZDs. That was brought out very clearly by Dr. Ralph DeFronzo
[University of Texas] in his Banting Lecture last year at the ADA meeting.
Kelly: Could you discuss the TZDs’ ability to slow the progression of diabetes a bit further?
Dr. Cawthorne: There were several studies, such as the TRIPOD, ADOPT, and ACT NOW studies, that
looked at the progression from prediabetes to diabetes, and all demonstrated that the TZDs can slow
down and even reverse in some cases the progression of diabetes. They’re the only drugs that are
protecting the pancreas. Frankly, we predicted that from the beginning with the notion that if one
improved insulin sensitivity, you would reduce the insulin requirement from the pancreas, thereby taking
the pressure off the pancreas and allowing it time to recover. That is clearly being shown in animal studies
and human data supports it as well.
Kelly: What do you think is the position of the TZDs on the market given that they are the
only therapies that are proven to address beta cell preservation?
Dr. Cawthorne: Well, I’m pretty sure that exendin is doing the same thing but it is not proven yet.
Kelly: That was exactly our question in light of the increasing focus on the incretins. Do you
believe there is meaningful potential for a combination therapy with incretins and TZDs?
Dr. Cawthorne: I think combination therapy is essential for type 2 diabetes. I personally feel it is
unlikely that any single drug will be effective for type 2 diabetes in the way we’d like it to be effective.
Consider the TZDs, their efficacy in animals is superb but their efficacy in humans in terms of lowering
A1c is not as much as you would like. My view is that they are very good drugs but they are not good
enough in terms of reestablishing metabolic control. I think what has been put forward in terms of a
potential triple therapy is actually what is needed. Effectively this is a combination of TZDs, metformin,
and either exendin or a DPP-4 inhibitor. Personally I would ban sulfonylureas because they probably
increase the progression of diabetes. The only thing in favor of sulfonylureas in my mind is that they are
cheap.
Kelly: That was quite groundbreaking when we heard Dr. DeFronzo propose the potential
triple therapy at last year’s ADA. Is that being tested clinically?
Dr. Cawthorne: I think Dr. DeFronzo has received funding from the ADA to carry out such a trial.

CANNABINOID-BASED THERAPIES, PAST AND PRESENT
Kelly: There is certainly a lot of interest in the cannabinoid-based drug as far as
combination therapy goes. What do you think the role of these drugs will be in the future?
What do you think are the steps that are needed for them to overcome the fear
surrounding the fallout that was very specific to rimonabant [sanofi-aventis’ Acomplia]
and taranabant [Merck’s MK-0364] and some of the other drugs in development?
Dr. Cawthorne: Clearly, there are some central effects to the CB1 antagonists. What we have to look at is
the potential pharmacology. All the compounds to date have been inverse agonists rather than pure
antagonists, so we don’t know what the effect of changing the pharmacology would be, or if it is possible
to obtain a cannabinoid that is not centrally active. And if we were able to obtain a CB1 antagonist that
was not centrally active, would it be an effective anti-obesity, anti-diabetic therapy? There are CB1
receptors in most of the target tissues associated with type 2 diabetes and the indications are that it is
likely to be effective. Again, I would suggest it would almost certainly be part of a combination therapy.
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Eric Chang: Could you tell us a little more about GW Pharmaceuticals’ THCV and CBD
treatments in development? Who are they specifically being developed to treat and what
role in the market will they potentially play for patients?
Dr. Cawthorne: GW already produces an extract of the cannabis plant containing THC
(tetrahydrocannabinol) and CBD (cannabidiol), developed for the treatment of multiple sclerosis and
marketed in Canada with clinical studies going on elsewhere. The cannabis plant contains up to 60 or 70
different molecules and by selective breeding, you can increase the amounts of these molecules. Many of
these have not been explored, and one of the compounds that we’re looking at is THCV (delta-9tetrahydrocannabivarin), which has the properties of a CB1 antagonist. In other words, it acts on the same
receptor as rimonabant. The initial studies that we are doing suggest that there may well be subtle
differences between it and rimonabant. Again, it’s very early in terms of predicting what the ultimate
properties might be.
Kelly: The combined THCV:CBD treatment is progressing into a phase 2a trial, is that
right?
Dr. Cawthorne: Early clinical trials will be progressing during the coming year but because it has been
part of other extracts that have already been through pre-clinical testing – including toxicology – there is
potential to rapidly evaluate it in humans.

PLANT-BASED THERAPIES AND DIABETES DRUG DESIGN
Eric: Could you explain a little about what you think are the strengths of plant-based
therapies, particularly with regards to metabolic disease research?
Dr. Cawthorne: Well, if we look at pharmaceuticals in general, many drugs have been derived from
plants in the past. But for the last few years, the overall focus from the pharmaceutical industry has been
on target-based drug discovery. A lot of targets have been looked at in terms of diabetes, but in my view
our progress has not been very good. All the drugs for diabetes, until very recently, were actually
discovered by chance, and that includes the TZDs.
Kelly: Can you tell us a little bit more about that?
Dr. Cawthorne: With the TZDs, the first compounds were actually made as lipid-lowering drugs. They
were fibrates where the carboxylic acid group of the fibrate molecule was replaced by a thiazolidinedione.
When Takeda took one of these compounds into toxicology studies, toxicologists noted that in the control
animals blood glucose went up as they aged, but the blood glucose in the animals receiving the drug
remained in the normal range seen in young animals. That was the origin of the TZDs as potential insulin
sensitizers.
All diabetes drugs really have come by chance. Exendin came from an observation in a totally different
species. So in each case, the discovery of drugs has been through discovery in the whole animal rather
than just focusing on a particular molecular target. I still believe that there is scope for this philosophy if
one is intelligent in searching through the plant world and finding different molecules.
There is also one critical factor in the plant world in that the extracted compounds are chiral. The chiral
centers are resolved, which is not usually the case when using synthetic chemistry; you usually have to
resolve them. So in the plant world, you will find molecules that the chemist will have great difficulty in
making. Many drugs on the market are actually racemic mixtures where half of the compound is inactive.
Eric: Could you possibly describe some of the other plant species that are being explored
for metabolic therapies?
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Dr. Cawthorne: Well, there are a number of things in the literature. There’s work from the Garvan
Institute in Sydney, Australia that has looked at an extract of Berberine [a salt found in certain plants,
particularly the Berberis plant] from China as an example. One must perform an intelligent kind of
searching of the literature – one common misunderstanding in the testing of plant extracts in animals is
that all you might be actually doing is inhibiting the absorption of glucose from the gut by just providing a
large amount of fiber. And clearly that is not a potential mechanism that is likely to be useful in man.

THOUGHTS ON THE OBESITY DRUG PIPELINE
Eric: Out of the various obesity drugs in the pipeline, which do you feel has the potential to
have the greatest effect on obesity care?
Dr. Cawthorne: Well, the combination that is potentially giving breakthrough weight loss is the
combination of pramlintide and leptin that is being developed by the Amylin Corporation.
Kelly: We’ve seen in rodent studies that the combination can take body fat almost to zero.
How might that translate into humans?
Dr. Cawthorne: The Amylin Corporation has a clinical study of pramlintide and leptin that showed a
13% reduction in body weight over about a six-month period, which in comparison with the usual 5% is
obviously a staggering amount, nearly equivalent to gastric surgery. I think these results demonstrate its
potential as a breakthrough therapy. Just how the two are working of course is a matter of conjecture at
the moment, but nevertheless, the result is there.
Kelly: From a patient perspective, we have heard that the volume is a little high.
Dr. Cawthorne: My guess is that obese patients would tolerate four shots, if they were actually getting
that kind of weight loss. I’ve never seen injections as a barrier to commercialization, personally, as long as
the therapy is producing what the patient really wants.
Kelly: Can you comment on any of the other combination therapies from Vivus, Orexigen,
or Arena? Those are being closely watched in the US, even though they aren’t approaching
the weight loss levels on the scale of Amylin.
Dr. Cawthorne: Not really any comment. To my mind, if the Amylin data holds up, it blows everything
else out of the water.
— by Eric Chang and Kelly Close

5. In the News: FDA Announces Intentions to Revise Accuracy
Requirements for Self-Monitoring Blood Glucose Meters
FDA Commissioner Margaret Hamburg, MD, said that the FDA intends to encourage the International
Organization for Standardization (ISO) to tighten international requirements for the accuracy of blood
glucose meters. The FDA has recognized a lack of real improvement in accuracy since the meters were
developed in the 1970s, despite many other technological advances. In May, the American Association of
Clinical Endocrinologists (AACE) issued a recommendation to the FDA that the agency consider
revisions in current accuracy standards. The ISO document 15197, which specifies the requirements for
SMBG devices, is currently under revision and the standards are being revised. According to Dr.
Hamburg, if the ISO decides not to change its standards, the FDA will pursue higher standards
independent of the international organization. Traditionally, although it makes its own rules, FDA looks
to this international body for guidance in making regulatory decisions.
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As we understand it, the ISO, various healthcare providers, the FDA, EU regulatory officials, and
industry representatives will be meeting in a closed session in January 2010.
While we support the AACE letter (which some view as highly political), we believe that accuracy in
inpatient hospital monitors is a more serious issue than accuracy with outpatient monitors and would
like to see more focus in this area because although both areas have problems, we believe problems with
inpatients are more serious (this is a personal view that is not necessarily widespread). All else equal, of
course, more accuracy is better, but if changes are made to improve accuracy that would affect
practical features (such as size of meter, blood drop, or speed of meter), this may negatively affect
testing frequency. In our most recent dQ&A survey of over 2,000 patients, virtually all of whom were
using blood glucose monitors, accuracy did not stand out as an issue patients felt needed improvement.
Specifically, when we measured satisfaction with various meter attributes, accuracy was in the group of
attributes with low variation in satisfaction across the top meter models (i.e., satisfaction ratings for
accuracy were high – although they may have been lower had patients been more privy to accuracy
results vs. lab standards); it is grouped with ease of use, display, test time, and memory as an attribute
whose satisfaction score has low variation across our sample of 2,000 patients. This could be because
consumers assume the meter is accurate since there is no available measure of accuracy when
purchasing a meter; rather consumers likely choose a metes based on other measures. In the highvariation group are customer phone support, blood droplet size, portability, averages, and insurance
coverage of strips – according to our survey, there is more dissatisfaction across the board.
While the ISO has not disclosed what changes it is considering, the FDA currently requires SMBG
devices used by patients at home to be accurate within ± 20%, 95% of the time when measuring glucose
over 75 mg/dL (this is in comparison to a laboratory reference method). For readings under 75 mg/dL,
the devices must be accurate within ± 15 points, 95% of the time.
We think the FDA likely will be responsive and adjustments to standards will be incremental rather than
dramatic, with changes in the range of 10% accuracy or 15% accuracy from the current standard of
20%. From our understanding, some companies have been working to improve the accuracy of their
SMBG devices prior to these developments, and certain devices on the market may already exceed the
current ISO requirements, although all will have to make an investment in order to ensure that the
meters and strips consistently meet the possible new standards. We believe this cost could be very high
for some companies, and certainly in the millions of dollars for most.
Bottom line, we believe that the revisions to current standards by recent correspondence initiated by the
AACE to the FDA in June. We believe that new standards for accuracy should have been called for over
the past few years; as they were not, now is a good time for the FDA to bring better accuracy to bear.
We also strongly believe there should be action in other areas that affect insulin dosing, ranging from
education in areas as sophisticated as carb counting to those as mundane as portion estimation and
clean hands. All are having an impact on patient errors.
— by Jessica Swienckowski and Kelly Close

6. Conference Pearls: 45th European Association for the Study of Diabetes
(EASD) Annual Meeting
September 28 – October 2, 2009 • Vienna, Austria • http://www.easd.org/
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We had a wonderful time in Wien this year reporting on the EASD conference. Despite the lackluster
economy, the meeting attracted a staggering 18,000 attendees, up from 17,000 in last year’s conference
in Rome, and quite a respectable showing compared to the 15,000 who attended ADA. A huge amount of
information was covered at this conference, and we have highlighted some nuances, given that there
were no major outcomes studies or product launches besides Novo Nordisk’s Victoza. Below are the few
general themes that we noticed frequently throughout the course of the meeting.



As was the case at last year’s EASD (and ADA!), incretins were a major focus at this
year’s meeting. While the hot topic used to be potential beta cell regeneration, more interest
seems to have moved toward discussing the exciting potential cardioprotective effects of GLP-1
therapy; the latter is particularly intriguing given the close links between diabetes, metabolic
syndrome, and cardiovascular disease. Neither, of course, have been proven, but there are now
major trials that have begun looking to assess cardiovascular outcomes of GLP-1 and DPP-4
inhibitors. While beta cell regeneration remains unproven, currently we have no easy method of
measuring beta cells and rate of regeneration, particularly in the open-label trials as they are not
so large anymore.



Notably, we believe that the renewed caution among clinicians regarding
hypoglycemia in the wake of the ACCORD, ADVANCE, and VADT trials has helped
increase interest in the glycemic-dependent mechanism of GLP-1 therapy. Liraglutide
(Victoza) and Novo Nordisk had a huge presence in corporate symposia and in the exhibition hall,
and we heard numerous talks on the results of the LEAD studies, with a focus on LEAD-6 and its
favorable comparison of liraglutide vs. exenatide (Byetta) twice daily (there was also great debate
about dosing of the two agents in this trial). Longer-acting GLP-1s on the horizon include
exenatide once weekly (Amylin/Lilly), long-acting albiglutide (GSK), and LY2189265 (Eli Lilly)
and taspoglutide (Roche); we also heard about the shorter-acting AVE-0010 (lixisenatide, sanofiaventis). The differentiating properties of these products remain to be elucidated in long-term
trials but we believe that ease of use will be very important as will weight loss.



We saw the hints of an incretin battle starting in Europe, with a number of incretins
hitting the market. With FDA feedback on liraglutide delayed until later in the year, the focus
is on Europe, where the European Commission approved liraglutide in April 2009 and the drug
was launched in the UK, Denmark, and Germany this summer, beginning the competition with
Byetta. The DPP-4 inhibitor field is likewise busier in the EU than the US. It will be fascinating to
see how the market expands with Onglyza (saxagliptin, AZ/BMS) now entering the field to join
Galvus (vildagliptin, Novartis) and Januvia (sitagliptin, Merck) and Janumet.



Symposium speakers in general had less to say that differentiated DPP-4 inhibitors,
at least relative to GLP-1 agonists, which we attribute to the similarity of efficacy
and tolerability profiles between the different DPP-4 inhibitors. Marketing is clearly
the key to success in this soon-to-be-crowded field; we also believe Merck has a major advantage
with its safety database. However, we were intrigued to hear of several studies suggesting that
DPP-4 inhibitors have GLP-1-independent mechanisms of action on glycemic control, possibly
mediated through GIP. We look forward to learning more about GIP, which in some respects
seems like the neglected sibling of the incretin duo. Given the ease of use of DPP-4 inhibitors, we
believe significant expansion is possible with this class and believe that the class could expand
quite significantly further, assuming no safety problems. Likewise, we believe the best way for
next-generation GLP-1 compounds or SGLT2 compounds will be to show similarly striking ease of
use for the majority of healthcare professionals that seem uniformly overwhelmed.
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Interest in cardioprotection was not limited to incretins. As has been the case since
ACCORD, we saw substantial interest in cardioprotection and the complications associated with
different treatments. Given a number of me-too drugs on the market, we heard several calls for
the need to compare the finer aspects (i.e., side effect profiles) of various drug options. We also
heard calls from experts such as Drs. Edwin Gale (Southmead Hospital, Bristol, UK) and David
Nathan (Mass General, Boston, MA) for more effective use of currently available therapies rather
than simply more and more new therapies, though clearly this is very difficult to do given varying
adverse effect profiles and the time pressures on primary care physicians. We felt that clinicians
in general wanted more validated information about the long-term benefits vs. consequences of
different therapies in order to make more informed evidence-based practice choices, but the data
are simply lacking. We think that this points to a huge potential positive for any drug that can be
shown in a long-term randomized outcomes study to reduce cardiovascular complications – if a
drug could show this, it could even potentially compete with metformin, or at least be considered
for initial dual therapy (given metformin may prevent cancer, this is another big benefit in
addition to safety and no weight gain or hypoglycemia associated with use). Cardiovascular risk
reduction is a large part of the management of type 2 diabetes and a drug that can both reduce
glycemia (and thus microvascular complications) as well as provide additional cardioprotective
effects will appeal to clinicians and patients alike. Such a drug would have to potential to join
other classes of medications that have been validated to improve cardiovascular outcomes in
diabetes patients, such as ACE inhibitors and statins. Effectively, that would be akin to suggesting
the drug is used for all type 2 patients (or nearly!); if this were to happen, the market would
undoubtedly expand exponentially.



There was extensive discussion about the link between diabetes therapies and
cancer risk, a recent topic of interest in the media. In particular, we think the biggest
news coming out of this was perhaps the degree to which metformin could prevent cancer. Dr. Jay
Skyler (U. of Miami, Miami, FL) presented evidence disputing the German study that sparked the
controversy (the analysis suggested an increased risk of malignancy with glargine). He also
criticized the media for over-extrapolating the results and presented multiple other analyses that
have not shown increased risk of malignancy for glargine compared to other insulins.
Interestingly, epidemiologic studies have associated increased cancer risk with sulfonylureas and
insulin but have associated decreased cancer risk with thiazolidinediones – nothing causative, but
suggestive. A recent study also suggested a decreased risk of malignancy with metformin. More
work is needed in this field, but the clinical takeaways from this meeting were: that physicians
and patients should be aware of the increased risk of malignancy in diabetes patients in general,
metformin and insulin should continue to be first and second line therapies for type 2 diabetes,
and evidence-based use of insulin analogs should be continued.



Bariatric surgery as a treatment for type 2 diabetes is an emerging area. Though it is
clear that surgery can be an efficacious treatment for diabetes, there are numerous unanswered
questions in this field. In particular, speakers questioned whether morbidly obese type 2 diabetes
patients should be the main target for surgery – who may potentially benefit the most from it – or
whether less obese patients with a shorter duration of diabetes or even prediabetes should be the
target - because of the potential to reverse the disease process more completely and indeed “bend
the curve” and reduce the longest-term complications. In general, speakers agreed that current
BMI cutoffs are arbitrary; certainly the complications of obesity do not occur at a certain BMI cutoff. Multidisciplinary experts agreed that we need randomized controlled trials to better assess
the relative benefits vs. harms of different types of bariatric surgery techniques, the adverse
effects and complications of surgery, long-term safety, optimal target population, and the costeffectiveness of surgical intervention. As well, the mechanisms behind the effects of bariatric
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surgery on diabetes and other cardiovascular risk factors remain to be elucidated. We think this is
an exciting area of treatment with huge potential for growth, but clearly appropriate patient
selection will be an extremely important issue to address as this field grows.



Our 2009 EASD Survey included 90 HCPs this year, with the majority being
endocrinologists or diabetologists. Incretin and CGM use and enthusiasm are growing
compared even to our survey results from EASD last year. Interestingly, the most popular new
pharmacological treatment in the pipeline was Vivus’ Qnexa, and 54% of respondents said they
were highly likely to use the drug, if approved, with virtually all others saying they were likely to
try it. Lilly/Amylin/Alkermes’ LAR and Biodel’s VIAject also both scored high, with 39% and 37%
highly likely to use and virtually all others likely to use. Insulin, insulin pump, and DPP-4
inhibitors also received significantly positive feedback for the most part; 13% of our responders
did say they are using less Lantus currently, though it is hard to draw conclusions from this small
sample on this question. Notably, the survey was very negative on SFUs, even in Europe – 29%
said they would use SFUs much less in 2010 and 59% said they would use SFUs a little less. This
is presumably because there are other (although not generic, outside metformin) alternatives
available and because the compounds have been increasingly associated with beta cell burnout.
Although there was commitment to use more mealtime and basal insulin in 2010, 65% of HCPs
also said they believed GLP-1 compounds would delay insulin use; again, this is hard to interpret
but we assume they are largely referring to longer-acting GLP-1 compounds. Overall, respondents
believed compliance, cost (including reimbursement), and complications were the most
important problems in diabetes today. This was similar to concerns noted during ADA; most of
all, we noticed that there was no shortage of ideas to discuss on challenging issues.



Economic concerns were big this year on the exhibit floor but things were still very,
very interesting. We noticed that some companies who always exhibit weren’t there, like
LifeScan; presumably this was at least part economic, though it may also be that it is clearly
getting harder to reach HCPs via the exhibit floor – at least some of the time, despite so many
thousands in Vienna, the exhibit floor was not so busy as we remember in past years. Of course, it
was actually very nice that one could still get an espresso at a booth (and a pen!) and not be
warned that if one was from Massachusetts or Virginia or some counties in Florida, one should
please not partake. Even if there were fewer people on the floor, it is still easier to try to win them
over than in the US. There were over a dozen blood glucose monitoring companies at EASD and
over half a dozen pump companies, including upstart CellNovo that gained a great deal of
attention (see our upcoming EASD/IDF Exhibit Report, which we will deliver following this
week’s conference in Montreal). One of the busiest booths was DexCom’s – the company had days
before received approval for its Seven Plus CGM, and we saw there a slew of doctors from
multiple EU countries. In general, there were lots of people around the new blood glucose
monitors throughout the halls and we saw more that were new than we had in several meetings.
First, at Roche, we couldn’t believe the Accu-Chek Mobile lived up to its hype, but it did, in
spades, at Bayer we saw both the new Contour USB with plug and play diabetes management
software and the Didget, billed as the only meter that rewards kids for testing -we also were part
of some very interesting hallway chatter where more was promised on the BGM front though we
can’t write about it yet.
On the insulin front, we were mostly moved by new pens, especially sanofi’s (ClickStar durable)
and Lilly’s (in color!). Novo Nordisk’s Victoza launch was striking to watch, all over town, while
back at the hall, we found AZ/BMS’ Onglyza booth had a very cool camera at their booth that took
a picture of attendees and showed them, transformed, as “normal or current weight,” “7% lighter”
and “7% heavier.” This was more fascinating and more disturbing than we could have imagined,
and it sure got people’s attention, as did their series of statistics (every ten seconds, two more
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people with diabetes are diagnosed). At the Merck Serono booth, we learned that branded
metformin (the Glucophage franchise, which now includes powder) is still a $600 million drug –
whew! Overall, we really liked strolling the floor because it was easier to talk to HCPs and learn
their concerns than it has been elsewhere; we found that doctors really liked chatting during
smoking breaks (theirs) just outside the exhibit hall. This is in stark contrast to ADA, where
everyone is so, so busy!
Leaving the exhibit hall on the final day of EASD, we ran into Phil Southerland of Team Type 1 –
it was spectacular to hear all that Teams Type 1 and 2 are doing these days, including not just
training for Tour de France (2012) but also planning, nearer-term, an all type 1 team for Tour of
Rwanda, November 2010, raising money for people with diabetes there, and hoping to bring
supplies to the country for a year. This is one group that really empowers people to take pride in
how they are managing their disease and who manages their own group in a truly visionary way –
as usual, it was profoundly inspiring talking to Phil and appreciating all he and the teams are
doing for so many patients.
— by Jenny Jin and Kelly Close

7. Conference Pearls: Drug Information Association’s Cardiac Safety
Summit: Cardiovascular Safety and Development of Type 2 Diabetes
Mellitus Medications–Current State of the Art and Opportunities to
Advance the Science
September 23-24, 2009 • Washington, DC • http://www.diahome.org
We were happy to witness candidly open conversation between clinicians, members of the FDA, and
industry at the first Drug Information Association’s Cardiac Safety Summit in Washington, DC. With
about 200 attendees and no end to provocative presentations, audience questions and comments, and
panel discussions, we are hoping this conference will become an annual one. We really valued the
opportunity to gain insight into the FDA’s decision process to change the cardiovascular risk guidelines
for newly submitted anti-diabetic drugs and to learn that the agency is approaching this new era in
tightened regulatory standards as a learning process. We were particularly struck by the candor of both
speakers and audience members. The passion for getting the future of anti-diabetes drug development
“right” was clearly demonstrated on all sides. The summit also featured discussions strategizing how
best to assess cardiovascular risk in preclinical and post-marketing trials. There was a general
consensus that the current state of knowledge is not sufficient to support the use of biomarkers for
cardiovascular safety endpoints through blood pressure, lipids and inflammatory markers. Overall, the
conference’s speakers were very much in favor of migrating away from a “glucocentric” point of view
and also acknowledged, for better or worse, a paradigm shift in preclinical and clinical trials for antidiabetic drug therapies. Below we feature highlights from this informative summit featuring key talks
by leading FDA figures Dr. Mary Parks, Dr. Hylton V. Joffe, and Dr. Robert Temple and notable
discussions delivered by Dr. Steven Nissen and Dr. Denise Simons-Morton.



Denise Simons-Morton, MD, PhD (Division of Cardiovascular Sciences: National
Heart, Lung, and Blood Institute, Bethesda, MD) delivered an invigorating talk
reviewing the results of UKPDS (1998), VADT (2009), ADVANCE (2008), and
ACCORD (2008) to arrive at a notable conclusion about the association between
cardiovascular outcomes and intensive treatment: it is the approach to glycemia
lowering that is influencing CV risk, not the actual lowering of glycemia itself. While
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Dr. Simons-Morton is the ACCORD project officer, she emphasized that the conclusions she
reached in this discussion are her own. Dr. Simons-Morton guided the audience through each of
the trials, highlighting the data from endpoints of interest (change in A1c, myocardial infarction,
and mortality). Even though patients originally randomized to both the intensive treatment and
conventional treatment groups had similar average A1c values at the 10-year UKPDS study followup, notably, patients randomized to the intensive treatment group had a significantly lower
incidence of myocardial infarction (-15%, 95% confidence interval of 0.74-0.97) and a
significantly lower risk of all-cause mortality (-13%, 95% confidence interval of 0.79-0.96) at the
10-year follow-up. It should be mentioned that these patients were newly diagnosed and that
these measures were not significantly improved during the trial itself. Dr. Simons-Morton
emphasized that the VADT study was small and lacked good power, so while the data show no
significant change in CV risk, it is difficult to draw any conclusions from this study. In the
ADVANCE trial, there was no significant change in macrovascular events or mortality, despite a
difference in A1c of 0.8% between intensive treatment and conventional treatment groups. For
ACCORD, Dr. Simons-Morton noted that while there was a significant increase in CV-related
deaths, there was a paradoxical significant decrease in the incidence of nonfatal myocardial
infarction (-24%, 95% confidence interval of 0.62-0.92). In reviewing a meta-analysis of the four
studies, she pointed to the high rates of severe hypoglycemia and weight gain in these studies. She
concluded her review of these trials by highlighting the fact that each of the trials had very
different treatment approaches. From these studies, Dr. Simons-Morton observed an increased
risk of adverse effects when multiple drugs are used in high-risk patients with long-standing type
2 diabetes. Pending further study, Dr. Simons-Morton suggested that intensive therapy should be
individualized with awareness and monitoring for potential adverse consequences.
•

Steven E. Nissen, MD, MACC (Cleveland Clinic, Cleveland, OH) discussed the origins
of cardiovascular concerns with diabetes therapeutics, PPAR agonists, the story of
rosiglitazone, and his perspective on the RECORD trial. He began by citing a severe lack
of evidence for comparative effectiveness between drugs and drug classes on all-cause mortality,
cardiovascular disease mortality, and other major cardiovascular events. He reviewed Bristol
Myers-Squibb’s muraglitazar, the first dual PPAR agonist to reach the FDA advisory committee.
Dr. Nissen mentioned that muraglitazar taught the community that a drug can significantly
improve cardiovascular markers without translating into improved incidence of major
cardiovascular events. When he requested full data for the TZD therapies pioglitazone (Takeda’s
Actos) and rosiglitazone (GlaxoSmithKline’s Avandia) from both TZD manufacturers to perform a
meta-analysis, he received a complete dataset for pioglitazone but could not obtain one for
rosiglitazone. As a reminder, he obtained the dataset from the website due to a mandate by a
court settlement with the State of New York and found that 35 of the 42 trials were unpublished.
He characterized extensive publication bias involved in the rosiglitazone analysis. Additionally, he
noted that the vast majority of these trials were short-term (six month) studies. On the topic of
the RECORD trial, Dr. Nissen noted several shortcomings of the study. First, the study was openlabel and not blinded. The dropout/crossover rate was nearly 50%, which he noted would
normally render a safety inconclusive (from our view, this is a weak argument, since one cannot
realistically expect patients to stay in a trial for six years when there are other compounds
available to take). He also emphasized the significant differences in statin and loop diuretic usage,
which can neutralize the drug’s disadvantages. Lastly, Dr. Nissen pointed out that the study did
not include the usual “hard” cardiovascular endpoints. Regarding the recent FDA guidelines, he
said he is very pleased with the final recommendations. He did not address the question whether
patients have enough alternatives or whether patients are doing satisfactorily as a whole in the US
today.
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•

Anders Svensson, MD, PhD (F. Hoffmann-La Roche, Basel, Switzerland) reviewed
evidence for reducing cardiovascular risk in diabetes patients, highlighting the
potential for lipid and blood pressure lowering therapies. He began by describing
epidemiological statistics and projections for diabetes across the world, noting an estimated
increase of over 100% in several countries by 2030. He also cited studies, which suggest that twothirds of diabetes patients are not at goal, whether the goal is set at 7.0% in the US (Saydah et al.,
JAMA 2004) or 6.5% in Europe (Liebl et al., Diabetologia 2002) – we note the US data is old and
that Diabetes Care did publish more updated data in 2008 indicating that closer to one half of
patients are not at goal (from our review this reflects a higher number of more recently diagnosed
patients, not necessarily improvements in overall control). The rest of Dr. Svensson’s talk focused
on various studies that have demonstrated significant reductions in cardiovascular risk in
diabetes populations, specifically with lipid and blood pressure lowering medications. Simvastatin
has been shown to considerably reduce the risk of major coronary events by 55% in diabetes
patients, a reduction significantly greater than patients without diabetes (The 4S group, Lancet
1994). The STENO-2 trial indicated impressive effects of multiple risk interventions, and the
lipid-lowering therapy accounted for more than 70% of the cardiovascular risk reduction –
greater than glycemic or blood pressure control measures (Gaede et al., Diabetes 2004).
Furthermore, the HOT trial showed that diabetes patients are extremely sensitive to blood
pressure and that reducing diastolic blood pressure in patients from <90 mmHg to <80 mmHg
causes a 48% reduction in cardiovascular events (Hansson et al., Lancet 1998). Lastly, the
DIRECT-Protect 2 study analyzed patients with existent diabetic retinopathy and showed that
after using Candesartan (angiotensin II receptor agonist for the treatment of hypertension), there
was a significant increase in the regression of retinopathy. Dr. Svensson concluded by stating that
glycemic control is not enough; since the ACCORD and VADT studies have not demonstrated a
significant reduction in cardiovascular events after treating diabetes patients to target, Dr.
Svensson suggested the aggressive treatment of other risk factors is essential and has already
been proven to reduce risk.

•

In this morning’s panel discussion led by session chairperson Norman Stockbridge,
MD, PhD (Division of Cardiovascular and Renal Products, Office of Drug Evaluation
I, Office of New Drugs, CDER, FDA, Washington, DC), speakers Christine Garnett,
PharmD (Pharmacometric Operations: Office of Clinical Pharmacology, CDER,
FDA, Washington, DC), Anders Svensson MD, PhD (F. Hoffmann-La Roche, Basel,
Switzerland), Denise Simons-Morton, MD, PhD (Division of Cardiovascular
Sciences: National Heart Lung, and Blood Institute, Bethesda, MD), Steve Nissen,
MD, MACC (Cleveland Clinic , Cleveland, OH), Philip T. Sager, MD, FACC, FAHA
(Gilead Sciences, Basel, Switzerland) and Louis Lange, MD, PhD (Washington
University School of Medicine, St. Louis, MI), offered their thoughts on the
challenges of assessing CV risk in new diabetes drug development. Highlights from the
discussion include an emphasis and enthusiasm for the need to standardize definitions and
approaches to data collection. Dr. Nissen suggested that the standardized definition of a broader
endpoint for CV hospitalization could offer more robust answers more quickly in the drug
development process. Another key point was the necessity to carefully think about the patients
included in these trials. In order to properly assess CV risk with the new drugs in development,
high-risk patients will need to be included in the trials; however, because it is not appropriate to
include high-risk patients in the early clinical stages of novel drug safety exploration, it requires
CV risk evaluation to take place at later stages. This, of course, can be a daunting prospect for
drug developers as it increases the risk for carrying a drug through expensive late-stage
development when it may not meet CV risk guidelines. However, panelists brought up an
important point: this prospect should inspire developers to be more selective about drug targets
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and to think more creatively about the mechanisms of action of the drugs. (We question the
practicality of this given enormous patient needs.) Essentially, these changes should push
pharmaceutical developers to evolve the science of the field and to improve the research and
development process. Dr. Svensson mentioned that as a result of changes in CV guidelines, his
company has begun to prioritize the development of drugs that offer benefits in more than just
improving glucose profiles. While we think it is positive that changes in the FDA guidance inspire
a departure from the traditional glucocentric views, it is still clearly a negative from our view that
there may be a delay or lack of approval of important antidiabetic therapies.
•

Shamik Parikh, MD (AstraZeneca, Wilmington, DE) reviewed the effects of the new
FDA guidance on drug development from the pharmaceutical industry standpoint.
He noted that traditional diabetes drug development programs (prior to the December 2008
guidance) included studies with glycemic efficacy endpoints and a program size that was
primarily driven by safety exposure requirements. Previously, there was not enough evidence to
advocate testing the investigational agent in higher risk populations, so patients at high risk for
CV events were often excluded. Therefore, establishing cardiovascular safety was not a
predetermined objective prior to FDA guidance. In traditional phase 3 development that typically
consisted of an add-on to metformin study and monotherapy study, followed by other add-on
indications and special populations studies, the typical phase 3 duration was 2-2.5 years. Dr.
Parikh explained that the new guidelines will require development programs to shift focus to
reach an adequate number of cardiovascular events in order to achieve a reliable estimate of a
relative risk ratio and obtain the upper limit of the 95% confidence interval (CI) for estimated risk
of <1.8. He noted that 91-120 events would be required for a point estimate of 1.8 and 296-397
events for an estimate of 1.3. He also pointed out that Dr. Joffe (see below) assumed, in predicting
the number of events required, that the drug: comparator ratio in trials is 1:1; however, a more
common design is to randomize patients in a 2:1 fashion, an imbalance which will increase the
difficulty of obtaining sufficient events. In addition, phase 3 programs cannot consist of a single
dose, even for drugs with fixed dose regimens instead of titration regimens. Dr. Parikh noted that
many drugs are brought into phase 3 with two or three doses and that dose exploration in phase 3
will also create an imbalance in the number of patients in the drug and comparator groups. He
followed by suggesting three types of phase 3 programs to meet the FDA guidance: 1) A single
large (event-driven) cardiovascular outcome study; 2) Indication seeking efficacy trials in
addition to a dedicated cardiovascular event study in high risk patients; or 3) A series of efficacy
studies with high-risk patients included in all studies. He believes phase 3 programs will need to
be as long as 4-5.5 years depending on the strategy taken and desired label-language, larger, and
more costly. All of these factors will contribute to greater uncertainty regarding the timeline for a
given candidate. Lastly, Dr. Parikh believes that all of these factors evolving from the attempt to
address a “theoretical” cardiovascular risk could ultimately reduce the number of drugs being
developed.

•

An afternoon panel session focusing on the impact of safety and assessment issues
in drug development was led by session chairperson Philip T. Sager, MD, FACC,
FAHA (Gilead Sciences, Foster City, CA) and featured Mary Parks, MD (Division of
Endocrinology and Metabolism Products, Office of Drug Development II, Office of
New Drugs, CDER, FDA, Washington, DC), Hylton V. Joffe, MD, MMSc (Diabetes
Drug Group I, Office of Drug Evaluation II, Office of New Drugs, CDER, FDA,
Washington, DC), Shamik Parikh, MD (AstraZeneca, London, UK), and Louis
Lange, MD, PhD (Washington University School of Medicine, St. Louis, MI), as
speakers. A highlight of the session included a discussion of how the industry can be smarter
about evaluating CV risk earlier in the development process through informative pharmacokinetic
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and pharmacodynamic studies. The panel also emphasized that it is important to recognize that
the disease itself has changed because diabetes patients are living longer and/or getting sick
earlier; these changes in disease manifestation are contributing to the mounting importance of CV
considerations in the field. To balance this point, an audience member commented that the
industry cannot allow CV risks to override the importance of improving other diabetes
complications such as renal failure, debilitating neuropathy, and ophthalmologic damage. In light
of the evolving nature of the disease, it will be important to consider the time-scale of reference
for these safety trials—we may be seeing effects in the short term that will look very different in
the long-term. We were heartened to hear Dr. Parks respond to comments that the changes in
FDA guidelines could be an overreaction with the reminder that, “while I don’t think the
guidelines are an overreaction, it has only been 9-10 months since the new guidance was issued
and we are just beginning to see data following these new guidelines. None of us here at the FDA
have written off the possibility that the guidelines could be modified and that there could be
changes in what we ask for from companies”. We are pleased to see that while the FDA continues
to defend its position, the agency also appears open to treating this as a learning process and
adapting as more data becomes available.
•

Mary Parks, MD (Division of Endocrinology and Metabolism Products, Office of
Drug Evaluation II, Office of New Drugs, CDER, FDA, Washington, DC) and Hylton
V. Joffe, MD, MMSc (Diabetes Drug Group I, Office of Drug Evaluation II, Office of
New Drugs, CDER, FDA, Washington, DC) reviewed pre- and post-2008 guidance.
Dr Parks began by describing characteristics of trials complying with the pre-2008 guidelines,
noting that these trials were often uncontrolled (in assessments for cardiovascular risk), with
voluntary extensions beyond six months. Patients with high cardiovascular risk were purposefully
excluded and few patients with moderate or severe renal impairment were included. In addition,
most patients were in an early stage of diabetes (often either treatment naïve, first-line therapy, or
failed one antidiabetic medication). Previously, cardiovascular risk assessments were collected
solely through reported adverse experiences with no central, blinded adjudication process.
Overall, Dr. Parks indicated that the guidance requests sponsors to demonstrate that new
therapies for type 2 diabetes do not unacceptably increase cardiovascular risk. With regards to
trials, the guidance suggests designing phase 2/3 trials to permit a prespecified meta-analysis of
major cardiovascular events (MACE) and that trials should be longer than six months and include
patients at increased risk for cardiovascular disease. It also calls for an independent committee to
prospectively and blindly adjudicate MACEs. Dr. Joffe continued by analyzing the specifics of the
cardiovascular benchmarks included in the FDA guidance. As a review, an upper bound of the
95% confidence interval (CI) for a risk ratio greater than 1.8 renders a diabetes oral drug
candidate inadequate for approval, between 1.3 and 1.8 indicates the need for postmarketing
trial(s), and below 1.3 indicates that it “generally” will not require a postmarketing trial. Dr. Joffe
noted that the 1.3 cutoff has been used in other classes of drugs to exclude cardiovascular risk
such as COX-2 inhibitors. He explained that the power to rule out harm in a non-inferiority trial
is determined by type 1 error, the margin, and the expected number of primary events. In order to
identify a 1.3 non-inferiority margin with 80-90% power requires an expected number of primary
events of 455-615 and to identify a 1.8 non-inferiority margin with 80-90% power requires an
expected number of primary events of 90-125, assuming 1:1 randomization of the investigational
agent to the comparator (an assumption Dr. Parikh rightfully challenged). In our view, it is
unfortunate that the guidance applies even if no known cardiovascular signal is evident; however,
Dr. Joffe noted that the few clinical events that occur in traditional diabetes programs yield
inconclusive data on cardiovascular safety. He urged sponsors with candidates in phase 3
programs to discuss plans with the Division of Endocrinology and Metabolism Products Office of
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Drug Evaluation and that they should not assume that the saxagliptin (BMS/AZ’s Onglyza) or
liraglutide (Novo Nordisk’s Victoza) approaches can be used.
•

Robert J. Temple, MD (Office of Medical Policy, CDER, FDA, Washington, DC)
began his talk by suggesting that no matter what your opinion of RECORD and Dr.
Nissen’s meta-analysis, it still remains reasonable and appropriate to place an
upper limit on acceptable CV risk for new antidiabetic drugs intended for use in
high CV risk populations. After reviewing successful outcome studies in other settings to
provide context (such as antihypertensive and lipid-lowering medications), Dr. Temple defined
what the FDA considers “CV risk” and “high-risk populations”. In Dr. Temple’s opinion, the
MACE guidelines are clear in its definition of CV risk as incidence of myocardial infarction,
stroke, or cardiovascular death. He suggested that inclusion of additional endpoints such as
hospitalization due to acute coronary syndrome and congestive heart failure, or urgent
revascularization could create problems in consistent evaluation because these endpoints can be
very subjective. He conceded that these additional endpoints could potentially be appropriate in
premarketing screening analyses, but not likely for post-marketing confirmatory analyses. Dr.
Temple implied that the definition of “high-risk population” is not as clear because there are
many predictors of CV risk including family history, past myocardial infarction, history of stroke,
history of angina, elevated LDL, depressed HDL, high CRP, elevated BP, and in the future, genetic
predictors can also be used to evaluate risk. According to Dr. Temple, the most important issue to
consider when selecting “high-risk” patients for CV safety trials is that the FDA wants enough
events to occur to be able to form a judgment on the differential effects of the drug therapy. Dr.
Temple concluded his talk by urging that despite concerns, high-risk populations do predict
effects in lower risk patients, at least in terms of favorable results. We found it interesting that Dr.
Temple ended the discussion with this point, considering that many patient advocates are
concerned that the elevated risks seen in high-risk populations for new drugs will prevent lower
risk patients from being able to access these very well predicted favorable results.

•

Thomas R. Flemming, PhD (University of Washington, Seattle, WA) discussed the
misleading nature of surrogate endpoints and advocated for the continued use of
primary endpoints such as cardiovascular death, myocardial infarction, and stroke,
in evaluating the CV risk of new antidiabetic drugs. Dr. Flemming emphasized that there
are many causal pathways through which an intervention can influence a surrogate endpoint
(such as blood pressure and triglyceride levels), in addition to unintended off-target effects and
alternative on-target effects. In his opinion, true validation of surrogate endpoints will require
meta-analysis of data from numerous clinical trials (comprising upwards of 500,000 patients). As
more data is collected, we will be able to eventually understand how different biomarkers
influence overall risk, but for now, Dr. Flemming argued that we cannot currently extrapolate the
value of surrogate endpoints to overall CV risk. Dr. Flemming spent time advocating the use of
randomized controlled trials, emphasizing that this is the only way to detect small, but important
effects in CV risk. According to Dr. Flemming, it is absolutely critical to have higher performance
standards in the CV safety trials. The performance standards to which Dr. Flemming alluded
include timely enrollment rates, selecting a target population that addresses the setting where
excess risk is most plausible, selecting a target population in which there is sufficiently high risk
to facilitate achieving the necessary number of events (he didn’t address whether it mattered if
this was the population that was the target for the drug), ensuring adherence at least matches
prior trials with safety signals, monitoring patient retention carefully, and minimizing cross-in
factors. Dr. Flemming concluded his talk by reviewing the FDA’s screening and confirmatory CV
guidelines for new antidiabetic drugs. He discussed the advantages and disadvantages of
including pre-market safety data in post-market safety analyses (the practice of which would
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require sequential statistical adjustments), suggesting that a stronger signal is good at the
screening (pre-marketing) safety review because it allows regulators to ensure minimization of
false-positives and false-negatives. Whether or not this ultimately reduces innovation wasn’t
addressed.
•

Dan Meyers, MD (Translational Medicine: Diabetes and Metabolism, Novartis,
Basel, Switzerland) provided a detailed presentation on the current state of
biomarkers for cardiovascular risk. He defined biomarkers as a characteristic that is
objectively measured to indicate normal biological processes, pathogenic processes, or a
pharmacological response to a therapeutic intervention. In his talk, he noted that these markers
can be soluble, anthropometric, genetic, or imaging/diagnostic procedures and that biomarkers
can predict the development of or susceptibility to a specific disease. He cautioned that
“validation” can be defined in various ways, from simply understanding a mechanism to an actual
predictive marker/procedure that can confirm a clinical characteristic. Many “generic”
biomarkers are tested early in clinical development for CV risk such as blood pressure, fasting
lipids, hsCRP, etc.; however, he emphasized that CV risk in diabetes is diverse and cautioned
against focusing on one overarching risk such as atherothrombosis. In Dr. Meyers’ view, the
primary problem is that drugs that increase risk biomarkers are not included in long-term
outcome studies to understand positive (or negative) predictive value. He listed several proposed
biomarkers for predicting improvements in cardiovascular event rates, including blood pressure,
weight, waist:hip ratio, LDL, HDL, hsCRP, endothelial function, plaque size, arterial lumen, and
thrombosis. Although correlation of baseline markers with outcomes are well established, he
reminded the audience that very little validation exists to relate changes in markers with changes
in outcomes and that outcomes studies are likely still necessary.

•

A thought-provoking panel discussion regarding biomarkers, chaired by Boaz
Mendzelevski, MD (Medifacts International, Rockville, MD), included the following
panelist: Robert J. Temple, MD (Office of Medical Policy, CDER, FDA, Washington,
DC), Hylton V. Joffe, MD, MMSc (Diabetes Drug Group I, Office of Drug Evaluation
II, Office of New Drugs, CDER, FDA, Washington, DC), Mary Parks, MD (Division of
Endocrinology and Metabolism Products, Office of Drug Evaluation II, Office of
New Drugs, CDER, FDA, Washington, DC), David A. Fryburg, MD (Atherosclerosis
Working Group: Foundation for the NIH Biomarkers Consortium, ROI BioPharma
Consulting, Bethesda, MD) and Philip T. Sager, MD, FACC, FAHA (Gilead Sciences,
Basel, Switzerland). Dr. Fryburg emphasized the need to combine biomarkers with long-term
outcome data in order to begin modeling which particular biomarkers can be predictive in certain
conditions and patient populations. He proposed a model in which those responsible for
developing this model would consult with sponsors of clinical trials to collaborate on funding and
inclusion of specific biomarkers of interest. One attendee noted a trend of “killing” biomarkers
since very few are able to consistently signal an increased/decreased risk and instead, he
proposed the industry begin collecting biomarkers around clinical events and analyzing past
biomarkers to better understand their mechanisms and identify particular conditions in which
they could be used effectively. Lastly, Dr. Meyers noted that he believes it is unrealistic to expect a
biomarker to accurately track disease progression in an animal in the same way it would track the
disease progression in humans. He cited atherosclerosis and diabetes as diseases for which it is
challenging to model the disease and argued that it would be a “massive leap of faith” to think a
model could be created to mimic human physiology and pharmacokinetics.

•

David A. Fryburg, MD (Atherosclerosis Working Group, Foundation for the NIH
Biomarkers Consortium, Bethesda, MD) delivered an informative talk about the
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work of the Atherosclerosis Working Group, part of the Foundation for the NIH
Biomarkers Consortium. Dr. Fryburg began his talk by reminding the audience that
atherosclerosis trials are very expensive and high risk (phase 3 atherosclerosis trials are typically
upwards of $350 million). In addition, the cumulative success rate for drugs moving from preclinical development to launch is very low (~8%). According to Dr. Fryburg, biomarkers have the
potential to lower the risk of the larger investment, but noted that there is currently a lack of
phase 2 biomarkers that can reliably predict phase 3 outcomes. The huge cost and risk associated
with atherosclerosis trials bear heavily on diabetes drug development and could translate into
fewer new drugs. A major question is not only which biomarkers will be most useful, but also
when these biomarkers should be used in the clinical programs and in what combination; it is
becoming increasingly clear, he said, that single biomarkers do not provide sufficient predictive
value. Dr. Fryburg suggests that the solution to the ‘biomarker problem’ is precompetitive
collaboration to integrate available data to facilitate the creation of a competitive mathematical
model of atherosclerosis. The Biomarker Consortium of the Foundation of NIH has been formed
for the express purpose of supplying this solution; the group is dedicated to promoting the
discovery, development, qualification, and regulatory acceptance of biomarkers and to make the
results of their project widely available to allow for the acceleration of drug development to
improve patient care. The Biomarker Consortium has an impressive steering group including
members of the FDA and NIH as well as a substantial number of for-profit company participants
(including Novo Nordisk and AstraZeneca) and non-profit organization sponsors (including the
JDRF). The ultimate working goals of the Atherosclerosis Working Group (AWG) under the
Biomarker Consortium are to identify clinically meaningful changes in the atherosclerotic process
or disease burden within six months or less of treatment through the use of biomarkers. The
group also plans to identify subjects at higher risk of major cardiovascular events (MACE) beyond
the current risk estimates. This is not going to be an easy undertaking, considering that a paucity
of primary data, diversity of mechanisms, complex datasets involving a diverse range of
biomarkers, and segregation of data, all present challenges to the achievement of these goals. As
the AWG moves forward, Dr. Fryburg plans to solicit more pharmaceutical company support for
funding and supplying primary data to eventually create broader communication and
involvement by issuing an request for proposal (RFP).
•

Philip T. Sager, MD, filling in for Daniel Bloomfield, MD (Cardiovascular Franchise
Integration, Merck, Whitehouse Station, NJ) discussed the role of the Cardiac
Safety Research Consortium (CSRC) in developing new approaches to safety
processes. The mission of the CSRC is to advances scientific knowledge on cardiac safety for
new and existing medical products by building a consortium to foster collaboration between
industry, academia, patient groups, and professional organizations. The consortium has a process
to accept research proposals; such proposals must clarify the type of study approach and
subsequently demonstrate scientific importance, clinical importance, feasibility, sharing of data,
and mechanism of funding. An early project was to combine data from echocardiogram databases
–contributors were Eli Lilly, GSK, and Merck, who each provided 3,000-10,00 sets of TQT data.
Dr. Sager showed that a fully automated “reanalysis” technique calculated similar result
summaries and extrapolated similar conclusions to the sponsor’s analysis. Lastly, he mentioned
that thus far, the CSRC has been successful in organizing think tanks, publishing whitepapers and
scientific literature for public use, and implementing educational/informational programs to raise
awareness of the CSRC.

•

Jennifer Sugg, MS (AstraZeneca, London, UK) discussed the critical elements of
planning and strategizing in conducting meta-analyses. The FDA is looking for overall
evaluation of CV safety across phase 2 and 3 programs, which contain multiple studies
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themselves. According to Sugg, these requirements will necessitate careful pre-planning and
strategizing for meta-analyses to be able to achieve success in the regulatory review process. Sugg
emphasized that it is essential to safeguard against the introduction of bias in meta-analyses by
anticipating when the meta-analyses will occur and what data will be included in them. During
her discussion, Sugg detailed different strategies that could be used in meta-analyses depending
on the chosen assessment technique. She also clarified that converting data into scales of patientyears can allow for a fairer comparison between groups if time of treatment differs between
treatment and control group or between studies in a meta-analysis. Sugg concluded by
emphasizing the most important questions facing drug developers planning phase 2 and 3 trials
for anti-diabetic agents: will there be enough events for a good meta-analysis and when will the
event-threshold be reached? In her final comment, Sugg suggested that it is important for clinical
trial developers to discuss the clinical program and plans for meta-analysis with the FDA and
other health authorities early in the trial design process.
•

Judith A. Racoosin, MD, MPH (Medical Product Safety Programs, FDA,
Washington, DC) discussed the FDA’s Sentinel Initiative to enhance the agency’s
ability to monitor the postmarket performance of medical products regulated by the
FDA, which includes drugs and devices. The goal of this initiative is to enable the FDA to
access existing automated healthcare data by partnering with data holders (insurance companies
with claims databases, owners of electronic health records, and others). The Sentinel
Coordinating Center (SCC) will only receive result summaries from data, which will also be
forwarded to the FDA for further analysis to ultimately supplement healthcare decisions and
regulations. Dr. Racoosin highlighted several advantages of Sentinel, especially the near real-time
ability to evaluate safety issues as well as expand the capacity for evaluating safety issues – for
example, Sentinel would allow the FDA to evaluate a product’s effect on common adverse events
(myocardial infarction, fractures, etc.) that are not always linked back to a particular medical
product. Sentinel was launched in May 2008 and will constantly provide information to the
public through its website. Additionally, internal meetings within the FDA have contributed to
designing processes to identify adverse event signals in premarketing phases and to communicate
these signals to Sentinel for proper postmarketing surveillance. She ended by outlining goals for
the first two primary initiatives of Sentinel, which are currently only in pilot phases.

•

Peter Hoffman, MD, PhD (Novartis, Basel, Switzerland) described the role of in
vitro models in predicting CV risk using cell systems, cardiac myocytes, isolated
tissues, and organs. The only in vitro assay for CV risk assessment required by current
guidelines is ICH S7B, in which human embryonic kidney (HEK293) cells or Chinese hamster
ovary (CHO) cells are transfected with the human ERG (hERG) gene. Dr. Hoffman noted that the
goal of this guideline is to test the potential for a drug to delay repolarization (QT prologonation)
preclinically. He mentioned that other frequently used in vitro tests for screening, follow-up, and
internal decision making are primarily focused on electrophysiology; these tests include
computational assays (SAR), flux assays, fluorescence assays (voltage-sensitive dyes), binding
assays (cell free membrane fragments), other cardiac ion channels transfected to HEK293 cells,
and automated electrophysiology experiments. He continued by explaining the TRIaD concept:
Triangulation of action potential, Reverse use dependence, Instability, and temporal Dispersion.
Dr. Hoffman briefly reviewed the potential of cardiomyocytes derived from human embryonic
stem cells (hESC) or human inducible pluripotent stem cell (hiPSC). Since drug candidates
currently interact with human cardiomyocytes for the first time in phase 1 clinical studies, he
believes in vitro stem cell screening has the potential to be a powerful new tool for preclinical
research. He emphasized a paradigm shift in preclinical cardiovascular safety testing and listed
multiple parameters for which there is a lack of adequate preclinical measurements such as blood
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pressure, left ventricular contractility, platelet aggregation, and endothelial function. Lastly, Dr.
Hoffman stated that the key challenges in preclinical research are the validation and adoption of
novel methods as well as the advancement in understanding the translation between in vitro
assays and species (in vivo).



Paul C. Levesque, PhD (Bristol-Myers Squibb, New Brunswick, NJ), opened his
discussion by highlighting the high attrition rate (30%) for new chemical entities
attributed to nonclinical toxicity and clinical safety. In his experience at Bristol-Myers
Squibb (BMS), CV toxicity is the highest cause of toxicity/safety attrition (about 30% in-house).
Roughly 70% of this CV toxicity can be attributed to ion channel activity while 30% is due to
hemodynamic problems or cardiomyopathy. For the remainder of his talk, Dr. Levesque gave an
overview of BMS’s Discovery Toxicology Cardiovascular Safety Assessment Strategy, which has
evolved over the years. According to Dr. Levesque, BMS possesses a diverse set of CV study tools,
including hERG patchclamps, monkey and dog telemetry, animal electrophysiology, electrogram,
ion channel patch-clamps, cardiac tissue action potentials, vascular or cardiac muscle
contractility, and echocardiography (with extensive application of assays in both small and large
animal models). Developers at BMS can use these combined in vivo and in vitro tools to help
them identify CV issues early in the pre-clinical process, investigate the mechanisms of CV
toxicity, establish internal safety margins, triage other candidates, indentify CV biomarkers, and
develop a clearer risk perspective for decision making. Dr. Levesque covered a number of
examples of liability testing algorithms used in past BMS projects to exemplify the company’s
historic and contemporary pre-clinical CV risk assessment strategy. The take-home message from
these examples was that early ion channel assessment and small animal electrophysiology studies
(or hemodynamic evaluations) can allow chemists to identify CV issues early. We would be
curious to hear his thoughts on muraglitazar development but the discussion did not move in this
direction.
— by Sanjay Trehan and Jessica Swienckowski

8. Conference Pearls: 4th Cardiometabolic Health Congress
October 7-11, 2009 • Boston, MA • http://www.cardiometabolichealth.org/
We present you with highlights from this year’s Cardiometabolic Health Congress held in Boston, MA.
This conference was packed with presentations from top diabetes and obesity experts from around the
country. During the opening remarks, chairperson Dr. Robert Eckel (University of Colorado Health
Sciences Center, Denver, CO) noted that the breakdown of attendee specialties was very similar to last
year, which was 24% primary care, 38% cardiology, and 33% endocrinology. This speaks to the
remarkably true multidisciplinary nature of this conference. In particular, we enjoyed hearing Dr. Jay
Skyler, MD (University of Miami Miller School of Medicine, Miami, FL) dispel concerns and
uncertainties that have arisen in the past two years by the Nissen meta-analysis and the ACCORD
study. In addition, Dr. Ralph DeFronzo, MD (University of Texas Health Science Center, San Antonio,
TX) gave multiple presentations, including a much-anticipated talk on insulin resistance and
atherosclerotic cardiovascular disease as well as a corporate symposium presentation on predictors of
type 2 diabetes. Lastly, we would also like to draw your attention to the keynote lecture by Dr. C.
Ronald Kahn, MD (Joslin Diabetes Center, Boston, MA) on subcutaneous and visceral adipose tissue.



Jay Skyler, MD (University of Miami Miller School of Medicine, Miami, FL)
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analysis in 2007 and the counterintuitive findings of the ACCORD study in 2008. He
began by discussing the RECORD study by Home et al. (Lancet 2009), which showed no
increased risk of cardiovascular morbidity or mortality from the use of rosiglitazone compared to
standard antihyperglycemic therapy. Another study presented at ADA 2009, BARI-2D, found that
insulin sensitizing agents, including rosiglitazone, were significantly associated with an overall
lower incidence of CV events. Moving to the ACCORD study, Dr. Skyler reminded the audience
that the slight increase in all-cause mortality, despite improvements in primary events, led the
investigators to stop the study. He highlighted the unusual intervention implemented in the
intensive therapy group. The target A1c was <6%, however, if patients were not achieving the
threshold for intensification, a treatment change was required. In addition, the threshold for
intensification was different than the target of <6% A1c; if >50% of self-monitoring blood glucose
tests in a four-day period revealed a fasting glucose of >100 mg/dl (5.6 mmol/l) or two-hour
postprandial glucose of >140 mg/dl (7.8 mmol/l), the investigator was required to intensify
antihyperglycemic therapy (! Wow. We hadn’t realized this was so aggressive.) Dr. Skyler noted
that this protocol drove therapy more rigorously than any other trial. He briefly discussed the
ADVANCE study, which found that both intensive therapy and blood pressure management
significantly reduced the overall death rate. Lastly, Dr. Skyler concluded the session by presenting
meta-analyses that have incorporated the findings of ACCORD, VADT, ADVANCE, and UKPDS
studies, specifically describing a study by Turnbull et al. (Diabetologia 2009), which was
conducted by the lead investigators of the trials who had access to primary trial data. They
demonstrated that intensive therapy caused an impressive and significant 9% reduction in risk for
major cardiovascular events (driven by a 15% reduced risk for myocardial infarction) and no
significant change in cardiovascular mortality or all-cause mortality.



William Kraus, MD (Duke University School of Medicine, Durham, NC) discussed
the relationship between exercise and the loss of various types of fat, drawing upon
the findings of the STRRIDE study. He listed the various measures of obesity, including
body weight, BMI, central adiposity (visceral adipose tissue and subcutaneous adipose tissue),
and ectopic fat depots. Ectopic fat depots include epicardial, skeletal muscle, and liver adiposity.
Dr. Kraus cited a study by Kim et al. (J Appl Physiol 2008), which demonstrated a significant
reduction in epicardial fat in men undergoing a 12-week exercise-training period. Notably, Kim
and colleagues showed that epicardial fat is reflective of insulin resistance, visceral adipose tissue,
and systolic blood pressure. Dr. Kraus proceeded by discussing a study he conducted, the
STRRIDE study, which aimed to determine the effects of the duration and intensity of exercise on
abdominal adiposity in overweight men with mild to moderate dyslipidemia. In this study,
individuals were randomized to three exercise regimens: brisk walking (170 minutes/week),
jogging 12 miles/week (120 minutes/week), jogging 20 miles/week (170 minutes/week), or an
“inactive” control group (the control group was instructed not to make any changes in their daily
exercise). After six months of exercise exposure, the investigators identified a dose-response effect
of exercise on weight loss; four to seven miles per week of exercise translated into weight
maintenance, whereas the inactive control group experienced a significant increase in visceral fat.
The most intense exercise resulted in significant reductions of visceral (-6.9%) and subcutaneous
fat (-7.0%). In addition, he suggested that the change in umbilical waist as opposed to the
minimal waist is a stronger predictor of nearly all cardiovascular risk factors. He argued that
decreasing weight should not be the goal; but rather decreasing waist circumference, which he
argues is a superior indicator of abdominal adiposity.



In this keynote session, C. Ronald Kahn, MD (Joslin Diabetes Center, Boston, MA)
delved into the origins and fundamental mechanisms of adipose tissue. He began by
explaining that even in the most fit individuals, fat mass is at least 3 kg (6.6 lbs) in men and >6 kg
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(13.2 lbs) in women. Even though BMI is widely used, Dr. Kahn warned the audience that BMI is
a crude estimate of body fat and more sophisticated measures are required to reliably measure fat
mass. He noted that from 1990-1998, men and women gained roughly one pound per year worrying, to say the least. He cited a study by Spalding et al., (Nature 2008) that suggests
adipocyte number increases until the age of 20, after which the number of adipocytes remains
relatively constant. By using naturally occurring radioisotopes, Dr. Kahn found that 8-10% of fat
cells die and are replaced by new fat cells. Although obese individuals have the same adipocyte
death rate, they have twice the average production rate. He continued by differentiating internal
white adipose tissue from subcutaneous white adipose tissue. Internal adipose tissue is typically
associated with insulin resistance, high lipolysis/free fatty acids (FFAs), high resistin levels, and
slow differentiation patterns. Subcutaneous fat, in contrast, is more insulin sensitive and is
associated with lower rates of lipolysis and faster differentiation patterns. Interestingly, Tanko et
al., (Circulation 2003) studied 1,356 Danish women between the ages of 60-85 who were defined
as having central obesity, peripheral obesity, neither, or both. The investigators compared the
upper quartile of individuals with both central obesity and peripheral obesity to the upper quartile
of individuals with just central obesity and found that those with high central fat and peripheral
fat had significantly lower LDL, triglycerides, mean glucose levels, and total cholesterol compared
to those with high central fat alone. Hmm. Although we have long said that individuals don’t
really care if they have the “good” fat or not, this finding does lend credence to working to reduce
central fat. Additionally, individuals with both types of fat were less insulin resistant, as measured
by homeostasis model of insulin resistance (HOMA-IR), compared to the individuals with high
central fat. Dr. Kahn also referenced a fascinating animal study he conducted, in which
subcutaneous fat was transplanted into the visceral cavity (Tran et al., Cell Metab 2008). The
mice that received the transplantation of subcutaneous fat in the visceral cavity experienced
significant improvements in body weight, fat mass, percent body fat, plasma glucose, plasma
insulin, plasma adiponectin, leptin, and insulin sensitivity (characterized by a higher glucose
uptake in endogenous fat and higher insulin- stimulated suppression of hepatic glucose
production). These experimental and epidemiological data suggest subcutaneous fat may be
beneficial. Dr. Kahn believes this type of fat must be secreting a type of novel chemical mediator
or adipokine that is somehow responsible for these remarkable effects. He concluded his
discussion on subcutaneous fat by emphasizing that thiazolidinediones (TZDs) cause weight gain
by increasing the amount of subcutaneous fat, which may be contributing to the TZDs beneficial
effects on insulin sensitivity. This was interesting from our view; we have always cited weight gain
associated with TZDs as a negative side effect and hadn’t ever associated the weight gain as the
reason for the class’ efficacy. We look forward to hearing more on this front, although we do think
weight gain of any kind is a negative; it may be more can be done using combination drugs or
perhaps next-generation drugs like SSPARMS will show considerably less weight gain in large
phase 3 trials as they have in phase 2 trials.



Ralph DeFronzo, MD (University of Texas Health Science Center, San Antonio, TX)
discussed the mechanisms of insulin resistance that predispose diabetes patients to
atherosclerotic cardiovascular disease. He emphasized that while data (UKPDS, we
believe) showed a 37% decline in risk for microvascular complications associated with every 1%
drop in A1c, macrovascular complications remain a major problem; such complications account
for 80% of mortalities in diabetes patients. Dr. DeFronzo blamed the ACCORD study for fueling
uncertainty regarding glycemic control and previously proven macrovascular benefit. He claimed
that the entire ACCORD study had the “wrong hypothesis” because glycemia is not a major risk
factor for atherosclerotic cardiovascular disease (ASCVD). He also believes the investigators were
using the “wrong drugs”, given that insulin causes weight gain, a disease of fat tissue overload and
a major risk factor for atherosclerosis and cardiovascular disease. Therefore, Dr. DeFronzo
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stressed that it was unrealistic to expect studies such as ACCORD, ADVANCE, and VADT to show
that glycemic control will have a major impact on cardiovascular risk, especially when the great
majority of recruited patients are taking cholesterol drugs such as statins. He emphasized that
obesity, diabetes, hypertension, dyslipidemia, increased plasminogen activator inhibitor (PAI-1),
endothelial dysfunction, and atherosclerotic CVD are all characteristic of severe insulin
resistance. In addition, Bressler et al., showed that coronary artery disease leads to moderatesevere insulin resistance (Diabetologia 1997). Dr. DeFronzo mentioned that insulin resistance has
been shown in many studies (Botnia, Verona, Framingham, SAHS, Bruneck, IRAS) to able to
predict myocardial infarction and stroke up to a decade in the future. D’Agostino et al.,
demonstrated, for example, that insulin resistance in the Framingham study could predict, on
average, 69% of CV events (JAMA 2001). Dr. DeFronzo attributed a portion of the unexplained
31% of risk to hypertension. He subsequently delved into the molecular etiology of insulin
resistance to describe how it may contribute to atherosclerosis and atherosclerotic CVD. He
emphasized that the pathway that transports glucose into the cell is the same pathway that
activates nitric oxide synthase, which catalyzes the production of nitric oxide, the most powerful
antiatherogenic agent. He presented a diagram of a block in the insulin signaling pathway to show
how this halts glucose transport into the cell and blocks the ability to produce nitric oxide,
predisposing individuals to hypertension and accelerated atherogenesis. Notably, Dr. DeFronzo
also argued that the thiazolidinedione (TZD) class is the only class of drugs that activate the
insulin signaling pathway and simultaneously inhibit the MAP kinase pathway, which promotes
inflammation and atherosclerosis. In the final portion of his talk, he discussed lipotoxicity and
how elevated plasma free fatty acids (FFA) can reproduce the molecular defect present in
metabolic syndrome. He explained that FFAs increase hepatic glucose production (HGP) as well
as decrease glucose uptake in muscle and impair insulin secretion by 50-75%. He also labeled FFA
as the “neglected lipid”, noting that a tremendous amount of FFAs are present in atherosclerotic
plaques. Lastly, he championed TZDs for being the only therapeutic intervention that reverses
liptoxicity, redistributes fat, and decreases FFAs. He cited a long-term study by Bajaj et al.,
(unpublished) that shows that pioglitazone (Takeda’s Actos) causes dramatic reductions in
plasma FFAs and muscle fat. Dr. DeFronzo believes pioglitazone is helping patients on the
cardiovascular front, emphasizing that there is “not one shred of evidence to show that it is not
cardioprotective.”



David Kendall, MD (International Diabetes Center, University of Minnesota,
Minneapolis, MN) discussed the non-glycemic effects of incretin-based therapies in
an Amylin/Eli Lilly sponsored symposium. He reviewed GLP-1’s effects on satiety, hunger
and prospective food intake. He presented a study by Jendle et al., which demonstrated a superior
visceral body reduction after using liraglutide + metformin versus glimepiride+metformin and
placebo+metformin (Diabetes 2008). Another highly regarded effect of incretin-based therapies
is on beta cell mass and function, he said. Dr. Kendall cited multiple studies to show these drugs
have a profound effect on improving, or even restoring, the first phase of insulin response (Fehse
et al., JCEM 2005) as well as limiting beta cell death and increasing beta cell mass. In addition to
beta cell effects, GLP-1 therapy has been shown to markedly improve cardiovascular risk factors;
three years of exenatide therapy resulted in significant improvements in triglycerides, hsCRP,
HDL, LDL, SBP, and DBP. He noted that clinically and statistically significant reductions in
systolic blood pressure (SBP) of 3-4 mmHg were observed in both exenatide and liraglutide.
Notably, the effect begins in the first few weeks, suggesting a weight-independent mechanism for
lowering SBP. Blood pressure reductions with EQW were greater than pioglitazone (Nauck et al.,
Diabetes Care 2009). Dr. Kendall also presented interesting preclinical studies by Ban et al.,
(Circulation 2008) which found that exenatide improved recovery after ischemic events in mice.
Interestingly, these salutary effects of GLP-1 may not be receptor-mediated since they were
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preserved in receptor knockout mice. Dr. Kendall reviewed a significant amount of data,
reminding the audience that exenatide significantly delays gastric emptying and has a substantial
effect on reducing post-meal glucose excursions. Dr. Kendall quickly reviewed the evidence of
exenatide’s effect on hepatic fat – Ding et al., (Hepatology 2006) showed that treating mice with
exendin-4 nearly normalizes hepatic steatosis. The clinical evidence of this phenomenon has been
studied by Blonde et al., (Diabetes Obes Metab 2006) who found a significant decline in ALT after
exenatide use; Dr. Kendall cautioned that while these improvements in ALT are encouraging, this
is not a direct measure of hepatic fat accumulation but does represent a common clinical
biomarker of hepatic statosis. As always, we note that rodent studies don’t always translate to
humans.



Louis Aronne, MD (Weill Medical College of Cornell University, New York, NY)
reviewed the pathophysiology of type 2 diabetes, focusing on the importance of
abdominal adiposity and pharmacotherapies that induce weight loss in an Amylin
sponsored symposium. He cited more than 60 illnesses that can be caused by obesity,
including conditions as diverse as fatty liver disease, reproductive abnormalities, and multiple
cancers, as well as the commonly associated complications such as diabetes, hypertension, and
coronary disease. Dr. Aronne suggested analyzing the overall picture of multiple risk factors,
including the physiologic drivers of a pro-inflammatory state. For example, he attributed the
higher prevalence of asthma in obese children to the pro-inflammatory environment in which
they often live. He also explained that reducing fat stores reduces the production of particular
hormones involved in promoting hypertension and a general pro-inflammatory state; however,
excess adipose tissue attracts dozens of different adipokines and activates macrophages, which
produce pro-inflammatory cytokines. Dr. Aronne focused on adiponectin, given its interesting
anti-inflammatory, anti-atherogenic, and antidiabetic properties. As adipose tissue expands, he
noted that adiponectin levels decline, unlike other hormones associated with adiposity. Switching
gears, he spent the last portion of his talk reviewing data on two diabetes therapies known to
induce weight loss, exenatide (Amylin’s Byetta) and pramlintide (Amylin’s Symlin). In a wellknown study by Defronzo et al., exenatide clearly demonstrated significant dose-dependent
weight loss after 30 weeks (Diabetes Care 2005). Interestingly, Klonoff et al. (Curr Med Res Opin
2008), found that exenatide, over a 3.5-year period, significantly improved several
cardiometabolic risk factors including triglycerides (-44.4 mg/dl, or -2.4 mmol/l), HDL (+8.5
mg/dl, or +0.5 mmol/l), LDL (-11.8 mg/dl, or -0.7 mmol/l), systolic blood pressure (-3.5 mmHg),
and diastolic blood pressure (-3.3 mmHg). Dr. Aronne ended with a case study, in which he
discussed the advantages of using Glumetza (long-acting metformin) as opposed to the standard
short-acting metformin, noting that many patients do not tolerate short-acting metformin and are
inappropriately pushed to the next line of therapy.



Ralph DeFronzo, MD (University of Texas San Antonio, San Antonio, TX) discussed various
prediction measures for diabetes in a Tethys Biosciences sponsored symposium. He began by
noting that roughly 40% of individuals who develop type 2 diabetes have normal glucose
tolerance (NGT) at baseline. Within the population of individuals with impaired glucose tolerance
(IGT), the ACT NOW study showed that treatment with the TZD pioglitazone caused an 81%
reduction in the conversion rate from IGT to diabetes (paper is currently under review). Dr.
DeFronzo feels that the Disposition Index (DI) is the best physiologic predictor for progression to
type 2 diabetes. He also pointed out that by the time an oral glucose tolerance test (OGTT) is
>200 mg/dl (11.1 mmol/l), 10% of people with IGT already have microvascular complications. In
addition, he strongly believes that if individuals have established microvascular complications
along with physiologic complications, they should be considered diabetes patients. Abdul-Ghani
et al. showed that one hour plasma glucose concentration is a better predictor of type 2 diabetes
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than either fasting plasma glucose (FPG) or two hour plasma glucose (Diabetes Care 2007).
Abdul-Ghani et al. also found that one hour plasma glucose (with a cut-off point of 155 mg/dl, or
8.6 mmol/l) in conjunction with the presence of metabolic syndrome (as defined by the Adult
Treatment Panel III criteria) was the best predictor for future risk of diabetes in the Botina study
(Diabetes Care 2009). The remaining portion of Dr. DeFronzo’s talk focused on Tethys
Biosciences’ Diabetes Risk Score (DRS). He reviewed the biomarkers tested to calculate the DRS,
which include (in the order of percentage contribution to the risk score) FPG, adiponectin (antiinflammatory, antiatherogenic, insulin sensitizing hormone; decreased in type 2 diabetes),
ferritin (antioxidant that binds excess iron), CRP (marker of inflammation), insulin (measure of
beta cell dysfunction and insulin resistance), IL-2R alpha (involved in inflammation), and A1c.
During Q&A, Dr. DeFronzo mentioned that the FDA called him recently and urged him to send
the results and findings from the ACT NOW study to Takeda Pharmaceuticals (the company that
markets pioglitazone, or Actos); although the FDA told Dr. DeFronzo they would likely not
approve Actos for the treatment of prediabetes yet, it is interesting that it sounds like they are not
shying away from the concept altogether.
— by Sanjay Trehan

9. Conference Pearls: Lawson Wilkins Pediatric Endocrine Society /
European Society for Pediatric Endocrinology 8th Joint Meeting
September 9-12, 2009 • New York City, NY • http://www.lwpes-espe2009.org/
The 8th annual LWPES/ESPE joint meeting, entitled “Global Care in Pediatric Endocrinology,” provided
great learning opportunities, with chances to debate directly with the expert endocrinologists as well as
compacted reviews of research developments in the year. Drawing crowds of physicians from around
the world, the halls of the New York Hilton began to feel like the crowded streets outside – in all, the
meeting posted a record 3,900 registrants from 70 countries with 1,500 submitted abstracts. Highlights
included talks on the benefits of intensive insulin therapy and the contrasted dangers of hypoglycemia,
provoking discussion on the use of bariatric surgery as a treatment for pediatric obesity, and results of
the Consensus Conference on Insulin Resistance in Children – more below.



Renowned hypoglycemia expert Philip Cryer, MD (Washington University in St.
Louis, St. Louis, MO) provided a comprehensive overview of hypoglycemia,
detailing the dangers of low blood glucose. Recounting the benefits of tight glycemic
control on complications in type 1 and type 2 diabetes, he ensured he was in no way discouraging
physicians from intensive therapy – rather, he hoped to frame hypoglycemia as a the primary
challenge in achieving good control. He suggested hypoglycemia was “a fact of life” for patients
practicing intensive insulin therapy, with an average of two subsymptomatic episodes per week
(still a danger, as even asymptomatic hypoglycemia increases the risk of subsequent
hypoglycemia) and one severe episode in a given year for type 1 patients – in type 2 patients, he
suggested SFUs and insulin treatment were the most common causes of hypoglycemia. Notably,
he shared his belief that hypoglycemia was the most plausible cause for death in the ACCORD
trial, citing a soon to be published ACCORD reanalysis that suggested severe hypoglycemia was
associated with increased mortality. He felt similarly about the NICE-SUGAR trial, noting higher
hypoglycemia and mortality rates in the intensive group – while there was no correlation between
the factors, he suggested it was “reasonable to suspect hypoglycemia as the culprit.”
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Denis Daneman, MB, BCh, FRCP (Hospital for Sick Children, Toronto, Canada) gave
a wonderful presentation on the prevention of hypoglycemia in children. According to
Dr. Daneman, hypoglycemia is clearly modifiable, indicating an opportunity for improvement in
treatment practice – as sources, he cited the slight decrease in hypoglycemia near the end of the
DCCT as patients decreased A1c, as well as plateau in hypoglycemia seen as patients continued to
decrease A1c by Jones and David, 2003. He also highlighted a less-remembered result in the
DCCT that indicated severe hypoglycemia frequency was not uniform across treatment centers.
Dr. Daneman then went on to detail the dangers of hypoglycemia in children, noting poor
performance in school (being “out to lunch before lunchtime”), embarrassment, exercise, and
compensatory overeating as additional complications – a study by Dr. Daneman and the Hvidore
study group indicated patients who eat until they feel better in response to hypoglycemic periods
had a higher A1c of 7.4% as compared with 6.9% in patients that do not. Overall, he was very
positive about pump therapy and continuous glucose monitoring for their ability to reduce
hypoglycemia, though he also indicated patients should continue to log testing results manually to
make trends immediately apparent. He concluded by reiterating that the risk of severe
hypoglycemia is not evenly distributed in the population, postulating there are likely other factors
(possibly genetic) that have yet to be considered.



In the Medtronic-sponsored symposium, we were lucky to find a seat in the
presentation of Bruce Buckingham, MD (Stanford University, Stanford, CA) on
current efforts in closed-loop research. He opened by reviewing the barriers in
development, focusing on the 25-30 minute delay in insulin action – he mentioned Biodel’s
VIAject insulin, microneedles, local warming, hydrauronidase (speeds absorption), and
intraperitoneal delivery (high risk of infection) as possible solutions. He went on to recap recent
results with various algorithms, such as Model Predictive Control (MPC), which has shown
evidence of increased time in range and decreased hypoglycemia in overnight studies performed
by Dr. Roman Hovorka (University of Cambridge). However, Dr. Buckingham insisted models
need to better address both variations in meal composition and exercise; he mentioned the
inclusion of an accelerometer or a heart rate monitor as possible gauges for exercise level.
Notably, Dr. Buckingham placed special emphasis on speculated complications in the regulatory
approval process – citing a detailed platform designed by Dr. Dassau (University of California,
Santa Barabara), he noted the FDA would likely need to approve six to eight separate components
to achieve final approval. He suggested the agency is currently concerned about the incidence of
hypoglycemia and the ability to address individual variations.



Anne Bang, PhD (Novocell, Inc., San Diego, CA) gave a detailed review of Novocell’s
work to develop islet cell replacements using stem cell therapy. Thus far, the company
has focused on the use of human embryonic stem cells, which are capable of large-scale
expansion, are genetically stable, and can recapitulate embryonic pancreatic cell development.
Following a review of the molecular mechanisms behind the five stages in the differentiation
process (human embryonic stem cell, endoderm, pancreatic endoderm, endocrine precursor, islet
cell), she noted that fully differentiated islet cells from stem cell therapy have proven insufficient,
as they do not maintain the PDX1 and NIKX6.1 transcription factor levels necessary to maintain
beta cell function or respond to elevated glucose levels. Rather, Novocell has identified cells in the
pancreatic endoderm stage as the drivers to successful implantation. Though these implants
require 30-90 days to become fully functional, the matured implant mimics human beta cells and
may carry the extra benefit of greater regenerative potential and decreased susceptibility to
hypoxia as compared to adult islet transplants. She noted that the FDA is most concerned by the
proliferative potential of stem cell-derived implants and that Novocell is working to identify
contaminating unsafe cell populations within implants. She suggested the company has also been
Diabetes Close Up #95 ~ October 2009 ~ My Bags Are Packed ~ www.closeconcerns.com

37

having success in developing encapsulation technology to improve immunoprotection and
promised results would divulged soon. We note that Novocell has the support of the JDRF
(current JDRF CEO and President Alan Lewis, PhD, was the former CEO at Novocell) – we look
forward to hearing more from this company.



Thomas M Inge, MD, PhD (Cincinnati Children's Hospital Medical Center,
Cincinnati, OH) argued for the use of bariatric surgery as a treatment for obesity in
adolescent populations. His position hinged on three arguments: 1) that obese children often
continue to gain weight – strikingly, about one BMI point per year in 79% of subjects in his
abstract presented at NAASO, quite grim because this goes along with mounting cardiovascular
risk factors and diabetes incidence and with decreased life expectancy – current behavioral and
pharmacological treatments have been unable to slow this progression; 2) that current surgical
options are effective, with the lap band producing 25-30% drops in BMI and Roux-en-Y
producing 33-63% excess weight loss, the majority of which is fat weight (all studies in adults) –
this also includes reductions in fasting insulin, fasting glucose, and HOMA-IR, triglycerides, and
total cholesterol; and 3) that the procedures are safe, with only (we were surprised to hear this
characterized as only!) 8% of patients requiring reoperation and a 0.2% death rate in the TeenLongitudinal Assessment of Bariatric Surgery (Teen-LABS) study – though few investigations
have studied adolescents, Dr. Inge insisted complications seemed to be similar in early studies.
We learned that an adolescent group in what sounds like a major Allergan trial will also complete
soon. Interestingly, he also cited a study in teens that showed surgery leads to remodeling of the
posterior wall and septic thickness, risk factors for heart failure; this was not seen in adults,
suggesting a “ticking clock” for the procedure. Though surgery is expensive, he also argued for
cost effectiveness – while it costs about $11,744 to treat a person with prediabetes through
progression, the cost of laparoscopic adjustable gastric banding is roughly the same, at $11,600
dollars, and presumably there are fewer medications used later in life, etc.



Martin Wabitsch, MD (University of Ulm, Ulm, Germany) countered in the debate
Dr. Inge with “the pediatrician’s view” that bariatric surgery should not be
performed in adolescents with obesity. He opened with the Endocrine Society’s guideline
that patients indicated for surgery must be able to maintain healthy lifestyle, noting that the
majority of patients are inappropriate candidates, presenting with histories of non-compliance,
psychiatric disorders, and high-risk behavior. He suggested that studies showing comorbidity
resolution post-operation have not been well-reported or well-matched with proper controls;
inadequate psychosocial data is available as well. Furthermore, he argued the benefits of weight
loss do not outweigh the potential adverse effects of vomiting, reoperation, device dysfunction,
hernias, shock, pulmonary embolism, and severe malnutrition – life-long substitution of many
vitamins, he suggested, is often required. Interestingly, he also used the benefits of bariatric
surgery as an argument against the procedure, noting the weight loss-independent regression of
type 2 diabetes in many patients post-operation suggests opportunity for new drug development.
Finally, though his argument was mostly anecdotally based, he argued that changing the living
environment can have great impact on weight gain. However, this was met with great opposition
from the crowd and in the Q&A – a disheartening reminder that endocrinologists are becoming
discouraged by the repeated failures of lifestyle intervention.



Francine Kaufman, MD (University of Southern California, Los Angeles, CA)
detailed initial results of the HEALTHY trial pilot and described the baseline
characteristics of the participants in the full-scale trial, to report results in the next
few months. As a reminder, the HEALTHY trial is investigating the ability of a comprehensive
middle-school based intervention (comprised of changes in food service, physical activity, family
involvement, and social environment, as well as health-based curriculum and projects) to reduce
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the risk factors for type 2 diabetes in youth. In the pilot study of six schools in underserved areas,
the majority of schools were able to enact these measures. The screened 1,740 8th grade
participants were predominantly minority, with 47.7% with low HDL and 18.4% of males and
10.6% of females with blood pressure ≥95th percentile. Notably, only about 60% had normal twohour glucose and fasting glucose levels, though, encouragingly, virtually none had diagnosed
diabetes. There were very few abnormalities as well, excepting those students with BMI ≥85th
percentile, many who had lipid and blood pressure abnormalities. In the full-scale trial cohort of
6,358 students in 42 schools nationwide, subjects are predominantly Hispanic, and 16% have a
family member with diabetes. About 50% have BMI ≥85th percentile – a strong reflection of the
obesity epidemic nationwide.



Claire Levy-Marchal, MD, MSc (Robert Debre Hospital, Paris, France) presented the
methods and goals of the Consensus Conference on Insulin Resistance in Children.
Held on May 20-23 in Paris and supported by seven medical societies, the meeting aimed to
define insulin resistance as well as determine the optimal measures for diagnosis and methods of
treatment. Five working groups (background and definition, methods for measurement, risk
assessment and consequences, treatment, and prevention) began research nine months prior to
the meeting, aimed at evidence-based decision-making rather than expert opinion – articles were
scored based on criteria such as sample size, citations/year, and strength of research methods.
After group presentations and following debate, participants voted on given “yes/no” questions,
with consensus defined as >65%. Dr. Levy-Marchal recapped the meeting’s conclusions, noting
that insulin sensitivity falls on a continuum and that insulin resistance cannot be satisfactorily
measured based on fasting insulin levels; the reproducibility is still unknown and measurements
vary with outside parameters, such as weight, nutrition, physical activity, gender, ethnicity, and
age. From our perspective, it would have been nice if the definition of insulin resistance in
children was more clear and it’s too bad there isn’t a binary decision that can be made based on
insulin levels although as noted below, from a practical perspective, the insulin levels aren’t easy
to obtain anyway. Still, it is excellent to have such an in-depth study of the area. A manuscript
detailing the results of the conference is expected in October 2009.



Alan Sinaiko, MD (University of Minnesota, Minneapolis, MN) reviewed the current
measures of insulin resistance, noting limitations in applicability in clinical
practice. He summarized the standard direct methods of insulin resistance, including the
hyperinsulinemic euglycemic clamp (the “gold standard” of measuring insulin resistance), the
frequently sampled intravenous glucose tolerance test (0.7-0.8 correlation with clamp readings),
steady state plasma glucose (0.9 correlation with clamp), and the oral glucose tolerance test (0.50.6 correlation with clamp). However, he noted these measures often require a research setting
and are time consuming, expensive, and burdensome for patients, indicating little applicability in
clinical practice or larger-scale epidemiological studies. While models have attempted to address
these problems (such as HOMA, QUICKI, the fasting glucose to insulin ratio, and the McAuley
method), Dr. Sinaiko suggested these were of little use, as comparisons cannot be made between
subjects and often results are no different than fasting insulin measurements. Given the weakness
of fasting insulin as a measurement of insulin resistance, the consensus concluded no inexpensive
screening test is available and recommended fasting insulin only be used in larger cohorts.



Silva Arslanian, MD (Children’s Hospital of Pittsburgh of UPMC, Pittsburgh, PA)
discussed the risk factors for insulin resistance and their consequences if left
untreated. The consensus defined seven risk factors for insulin resistance in youth: 1) race –
African Americans have higher insulin levels than whites regardless of weight, with significantly
lower insulin sensitivity; 2) puberty – during puberty, insulin sensitivity decreases by about 30%,
with a compensatory increase in insulin secretion; 3) obesity – the “major cause,” Dr. Arslanian
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noted, with several investigators showing increased insulin resistance in obese children,
particularly those with high visceral adipose tissue; 4) polycystic ovary syndrome; 5) intrauterine
exposure – offspring of diabetic mothers and mothers who develop gestational diabetes show
high insulin resistance, likely due to the hyperglycemic environment; 6) postnatal weight gain –
independent of natal weight, post natal weight gain is associated with later insulin resistance; and
7) genetics. Later disorders associated with insulin resistance during childhood include metabolic
syndrome, non-alcoholic fatty liver disease, type 2 diabetes, and cardiovascular risk factors. Dr.
Arslanian stressed that even though pediatricians often do not see these outcomes first-hand, the
pathophysiological processes behind them begins early in life indicating the need for early
treatment.



Wayne Cutfield, MD (The University of Auckland, Auckland, New Zealand) detailed
the various potential treatments for insulin resistance and the rationale for the
consensus’s recommendation of lifestyle intervention, with the addition of
metformin for adolescents with type 2 diabetes. As Dr. Cutfield described, current
treatment options center around diet (calorie reduction, macronutrient manipulation), exercise,
lifestyle modification, drug therapy (metformin, weight reduction drugs, TZDs, antiandrogens,
IGF-1), and bariatric surgery (too early to recommend in adolescents, Dr. Cutfield suggested).
While data specific to adolescents and children is limited, Dr. Cutfield noted a strong association
between weight loss (either through diet or drug treatment) and exercise with improved insulin
sensitivity. However, often trials employ weight loss, exercise, and education simultaneously,
clouding discrimination between the effects of the individual components – leading to the
committee’s recommendation of all three components as treatment. Though Dr. Cutfield noted
conflicting results with metformin use in obese adolescents, he did suggest benefits for children
with type 2 diabetes as well as insulin resistant, poorly controlled type 1 diabetes.



In a brief presentation, Franco Chiarelli, MD, PhD (University of Chieti, Chieti,
Italy) summarized the consensus’ recommendations for preventing insulin
resistance. He suggested initially targeting maternal obesity, gestational diabetes, smoking in
pregnancy, and maternal undernutrition to reduce insulin resistance; breastfeeding should be
promoted with public health measures. To ensure healthy lifestyle, he recommended weight
monitoring programs and intervention programs for infants and preschool children as well. He
concluded with recommendations for research groups to produce more conclusive data on insulin
resistance, including trials of interventions during pregnancy and preconception, dietary
interventions at weaning, and screening for weight gain in preschool years, as well as studies to
determine the duration, frequency, and types of physical activity that best prevents insulin
resistance.
— by Eric Chang

10. Economic Outcomes Associated With Microvascular Complications of
Type 2 Diabetes Mellitus– Pharmacoeconomics
E. M. Pelletier, et al. Pharmacoeconomics, 2009, 27 (6): 479-490.
http://care.diabetesjournals.org/content/early/2009/08/03/dc09-0846.abstract?sid=809580be-078f4df7-8a42-f5b27429355a
Diabetes patients are at significant risk of both macrovascular and microvascular complications (MVC).
Patients selected for this study were older than 18 with a type 2 diabetes diagnosis from January 2003
to December 2004. Each patient with type 2 diabetes and MVC was matched to two patients with type 2
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diabetes without MVC by age, sex and ten co-morbid conditions. After excluding ineligible patients,
128,983 patients with type 2 diabetes remained in the sample. Analysis showed that patients with MVC
were significantly more likely to require oral antidiabetic medications (OAD) than their counterparts
without MVC. A multivariate analysis of total direct medical costs over 12 months showed that patients
with MVC had 66% higher costs than those without MVC. Overall, the cost difference for microvascular
disease was found to be higher than that for macrovascular complications. Limitations of this study
include classification methods, lack of accounting for duration of illness, a potential focus on active
disease, and not providing information on systemic factors that could have affected care. We think the
costs presented show the imperative of setting clear guidelines for preventing microvascular
complications using data from major studies such as UKPDS, DCCT, ACCORD and ADVANCE. The
study also underlines the importance of putting significant resources toward meeting these treatment
goals once they are clearly set.



Diabetic patients are at significant risk of both macrovascular and microvascular
complications (MVC). Diabetic retinopathy results in 12,000 to 24,000 cases of blindness
each year. Diabetic nephropathy affects 40% of patients with diabetes. Sixty to seventy percent of
patients with type 2 diabetes develop diabetic neuropathy and >60% of non-traumatic lower limb
amputation is attributable to diabetes.



Patients selected for this study were older than 18 with a type 2 diabetes diagnosis
recorded from January 2003 to December 2004. Data for the study spanned from
January 1, 2002 to December 31, 2005. The data of a patient’s first type 2 diabetes diagnosis was
termed the “index date.” Patients were required to be enrolled for 12 months prior to the index
date to allow identification of cases of microvascular and macrovascular complications in the year
prior to study initiation (patients without this were termed to not have chronic MVC and thus not
initially included). Patients with evidence of type 1 diabetes or older than 65 without Medicare
Advantage were excluded. Data was obtained from the PharMetrics Patient-Centric Database.
This database includes fully adjudicated medical and pharmacy claims for more than 50 million
patients in 88 healthcare plans across the US.



Each diabetes patient with MVC was matched to two diabetes patients without MVC
by age, sex and ten co-morbid conditions. After excluding ineligible patients, 128,983 type
2 diabetes patients remained in the sample. 15,326 patients with MVC were matched with 30,652
without MVC. The ten co-morbid conditions included asthma, arthritis, depressive disorders,
chronic obstructive pulmonary disorder, dyslipidemia, migraine, osteoporosis, congestive heart
failure, ischemic heart disease, and stroke. In terms of patient profile, the average age for patients
both with and without MVC was 56. In the MVC population, 60.5% had peripheral neuropathy,
28.1% had diabetic retinopathy, 18.9% nephropathy (with 1.4% on dialysis), and 1% had
peripheral circulatory disorders. The most common reasons for hospitalizations in both groups
were forms of chronic ischemic heart disease, respiratory and other chest symptoms,
osteoarthritis, acute myocardial infarction, and heart failure. There was not a significant
frequency of hospitalization or ER visits in either group and mean length of stay for these
conditions did not differ between the groups. Although hospitalizations in both groups were low,
hospitalization admission costs were more than $1 million for some patients,



Primary outcomes studied were resource utilization and direct medical costs.
Resource utilization and direct medical costs including medications, outpatient care, physician
office visits, laboratory diagnostic tests, and inpatient care during a 12 month follow up period
were evaluated. Costs were determined from the health plan’s perspective. Paid claims, not
including deductibles or copayments, were used as a proxy for costs. Demographic and clinical
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characteristics were evaluated based on data obtained on the index date or in the pre-index
period.



Patients with MVC were much more likely to require oral antidiabetic medications
(OAD). Of the MVC patients, 55% had a prescription for at least one OAD, while only 46% of
those without MVC had only one OAD. Six percent of patients with MVC took insulin versus 2% of
those without MVC. The Charlson co-morbidity index (which predicts the one year mortality for
patients with a variety of co-morbid conditions) was also significantly higher among patients with
MVC.



A significant difference in resource usage between those with and without MVC was
found in all categories. Direct medical costs over a 12-month follow up period were almost
double for those patients with MVC than those without. While MVC patients averaged 6.31 OAD
prescriptions, those without MVC averaged 5.62, which was significant at a p value of <0.001.
There was a 294% difference in average insulin costs and a 129% difference in average OAD costs
for MVC patients. Mean costs for other prescriptions were 141% higher in MVC patients. MVC
patients had higher hospitalization and outpatient service costs. Though few patients in either
group had end-stage renal disease, costs for treatment of the disease were much higher in the
MVC group.



While 80% of patients with MVC had total 12 month costs below $16,000, almost
80% of patients without MVC had costs below $10,000. The highest cost 10% of patients
with MVC were above $30,000 to $2.1 million over 12 months. In the highest cost patients
without MVC, 12-month costs ranged from $19,000 to $426,000.



A multivariate analysis of total direct medical costs over 12 months showed that
patients with MVC had 66% higher costs than those without MVC. Other characteristics
associated with higher cost were being female, being enrolled in a preferred provider organization
or a point-of-service plan rather than a health maintenance organization, and having multiple
comorbid conditions. Patients with a history of the disease in the pre-index period also had lower
costs.



When patients with MVC only in the post-index period were included and matched,
no changes in results were seen—12 month costs continued to be significantly
higher among MVC patients. Higher costs were still driven by higher average hospitalization
costs ($6245 for MVC vs. $2624 for non-MVC), higher outpatient costs ($6060 for MVC vs.
$2624 for non-MVC). Costs for insulin, OADs, and total pharmacy costs were also significantly
higher among MVC patients and log transformation of the costs did not affect the significant
differences—costs were still 40% higher for MVC patients.



Overall, healthcare costs for patients with MVC were found to be dramatically
higher. Twelve-month average total direct costs for those with MVC were $14,414 while costs for
those without MVC were $8,669. The difference was driven by hospitalization and outpatient
costs, as well as OAD and insulin usage. The total 12-month costs for type 2 diabetes patients with
macrovascular complications were averaged at $10,450 as compared to $3,385 for those without.
Thus, the cost differential for microvascular disease was even higher than those for macrovascular
complications.



Limitations of the study included classification methods, not accounting for
duration of illness, a potential focus on active disease, and not providing
information on systemic factors that could have affected care. The authors suggest that
reliance on database codes may have excluded patients with type 2 diabetes, included patients
without the disease, or miscategorized patients with MVC. Analysis of this miscategorized data
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could have affected calculated costs. Also, the amount of claims data available over time does not
allow for assessment of duration of a patient’s diabetes, which could have affected the number of
complications or treatment regimen. Lastly, since the database did not provide information on
systemic factors, the analysis could not take into account factors such as plan limits on
medications or complex procedures.



We think this study underscored the need for maximal efforts to be put forth so that
patients reach their treatment goals. A report issued by the American Association of
Clinical Endocrinologists, The State of Diabetes Complications in America, found that poorly
managed type 2 diabetes cost the US healthcare system an extra $22.9 billion per year to deal
with the diseases’ complications. Several models have shown that appropriate treatment of
diabetic patients can result in long-term savings. A study using 1999-2002 data showed that
introduction of a diabetes management program meant to reduce risk factors resulted in lifetime
incremental savings of $5527. Another study found that focusing efforts towards lowering A1c
levels towards guidelines could result in savings of $35-37 billion in healthcare costs over a
decade. The data presented show the imperative necessity of setting clear guidelines for
preventing microvascular complications using data from major studies such as UKPDS, DCCT,
ACCORD and ADVANCE. The study also underlines the importance of putting significant
resources towards meeting those goals once they are clearly set.
— by Lisa Rotenstein and Nicholas Wilkie

11. Conference Preview: Discovery on Target—Targeting Diabetes with
Novel Therapeutics
November 2-4, 2009 • Boston • http://www.discoveryontarget.org
The Discovery on Target Series will feature its second annual diabetes track, this year focusing on
“targeting diabetes with novel therapeutics.” This two-day conference will cover strategies for jointly
targeting diabetes and obesity and overcoming drug development challenges. The summit will
culminate with a review of novel clinical candidates including dual PPAR agonists, glucokinase
activators, FBPase inhibitors, sodium-glucose co-transporter 2 therapies, and soluble epoxide hydrolase
inhibition therapies. Steve Nissen, MD, will deliver the keynote presentation and several companies of
interest will be represented at the meeting, including Roche, Pfizer, Novartis, Orexigen, VeroScience,
DARA Biosciences, Array BioPharma, Metabasis, and Lexicon Pharmaceuticals.
Highlights
Tuesday (November 3)



Modulating Lipid Metabolism. In the opening session of the conference, Cristina Rondinone,
PhD (Roche Pharmaceuticals, Nutley, NJ) will discuss the important role of modulating lipid
metabolism in both diabetes and obesity.



FGF21 for Treatment of Metabolic Diseases. A provocative novel therapy for
cardiovascular diseases, obesity, and diabetes, fibroblast growth factor 21 (FGF21), will be
discussed by Jesper Gromada, PhD (Novartis Pharmaceuticals, East Hanover, NJ). Molecular
mechanisms of FGF21’s action will be particularly emphasized and after preclinical data are
reviewed the speaker plans to characterize the remaining gaps in knowledge and challenges for
future development of this drug. FGF21 appears to play a role in energy homeostasis. This
mechanism is not one we are very familiar with, and we look forward to this discussion.
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Targeting the Gut for the Treatment of Metabolic Diseases. Andrew Swick, PhD (Pfizer,
Groton, CT), will give an overview of pharmacological targets in the gut for the treatment of
metabolic disease.



Liver-directed Thyroid Beta Agonist for Targeting Cardio-metabolic Disease. A liverdirected thyroid hormone beta agonist, VIA-3196, will be the topic of this discussion given by
Rebecca Taub, MD (VIA Pharmaceuticals, San Francisco). In preclinical studies this drug has
been shown to reduce plasma triglycerides and lower LDL cholesterol as a monotherapy or in
combination with statins by greater than 40%. The drug also reduced hepatic triglycerides in
animal models while improving insulin sensitivity and lowering glucose. We believe drugs
targeting cardiovascular risk factors alongside glycemic control will be the way of the future in
drug development, and we are excited to learn more about this novel compound.



Contrave, A New Perspective on Treatment of Obesity and its Implications on
Diabetes. Dennis Kim, MD, MBA (Orexigen Therapeutics, La Jolla, CA) will deliver a talk on
Orexigen’s promising late-stage obesity drug, focusing on the effects weight loss can have on type
2 diabetes.



Inhibiting Enterocytic MTP for Treatment of Diabetes and Metabolic Syndrome.
Very early clinical research on SLx-4090, a potent and selective small molecule inhibitor of
microsomal triglyceride transfer protein (MTP), has been positive. Paul Sweetnam, PhD (Surface
Logix, Brighton, MA) will discuss the compound in detail and present the initial clinical trial data.
SLx-4090 is designed to maximize therapeutic activity by targeting the enterocyte/intestinal wall
while also eliminating potential adverse effects associated with inhibition of MTP in the cardiac or
hepatic tissue. In early clinical trials, Slx-4090 has been effective in reducing post-prandial
triglycerides, chylomicrons, and fasting LDL levels and has been well tolerated. Controlling postprandial triglycerides is an important aspect of metabolic management frequently deprioritized;
we are happy to see new therapies addressing this parameter directly.

Wednesday (November 4)



Development of the First FDA-approved Dopamine Agonist for the Treatment of
Type 2 Diabetes. Anthony H. Cincotta, PhD (VeroScience, Tiverton, RI) will discuss Cycloset, a
unique quick release formulation of bromocriptine (a sympatholytic dopamine D2 receptor
agonist) created by VeroScience and approved by FDA earlier this year (one of the most notable
things about this compound was that it was at FDA for ten years). Work thus far suggests that
Cycloset may be added to peripheral acting anti-diabetes agents to provide additional benefits in
glycemic control; conceivably, it could also prove to be cardioprotective. Dr. Cincotta will discuss
the drug’s R&D program from concept to present day.



Is my Lead Diabetes Candidate “Developable”?—Focusing on Biopharmaceutical
and Formulation Issues from the Start. Akash Jain, PhD (Novartis Institutes for
Biomedical Research, East Hanover, NJ) will focus on the assessment of new drug candidates for
diabetes and related CV and metabolic disease in terms of developmental potential. Millions of
dollars are lost every year on drugs that fail later in the development pipeline. Dr. Jain will
discuss resource-saving approaches for rapid selection of drugs with high potential, focusing
mainly on the development strategy for first-in-human studies. He will be using case-studies of
failed and successful drugs to guide the discussion.



Therapeutic Use of the Incretin System: DPP-IV Inhibitors and GLP-1 Receptor
Agonists. Michael Trautmann, MD (Eli Lilly, Indianapolis, IN) will review the use of GLP-1 and
DPP-4 inhibitors in the treatment of type 2 diabetes. We are very interested to hear his thoughts
on next-gen long-acting GLP-1 in particular.
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Cardiovascular Outcome Studies on Diabetes Drugs. Steven E. Nissen, MD (Cleveland
Clinic, Cleveland, OH) will discuss the “misguided focus” on the biochemical effects of current
oral anti-diabetic agents, making the case that there is a deficit in safety information on these
drugs despite their initial appearance more than 50 years ago. He will focus on the current state
of knowledge and rationale for recent regulatory changes in regards to CV risk in new oral antidiabetic medications.



DB959: A novel, Dual PPAR delta/gamma Agonist for the Treatment of Type 2
Diabetes. Mary Kay Delmedico, PhD (Dara Biosciences, Raleigh, NC) will discuss the evolution
of a novel non-TZD dual agonist of PPAR-delta and –gamma subtypes. Dr. Delmedico will give an
overview of the up-to-date information on the nonclinical pharmacology, toxicology, and safety
studies of this drug, concluding with an update on the clinical plans for DB959.



ARRY-403: A Glucokinase Activator with Excellent Efficacy in Multiple Models of
Type 2 Diabetes. Array’s glucokinase activator (GKA), ARRY-403, which entered clinical trials
in April, 2009, will be discussed by Thomas Aicher, PhD (Array BioPharma, Boulder, CO). In vivo
model work with ARRY-403 was highly efficacious in controlling both fasting and non-fasting
blood glucose. Importantly, ARRY-403 appears to carry less risk for hypoglycemia than other
competitor GKAs and has no known adverse consequences on serum lipid homeostasis.



Targeting Sodium-Glucose Co-transporter 2: Knockout and Pharmacology Program
of LX4211. Melanie K. Shadoan, PhD (Lexicon Pharmaceuticals, The Woodlands, TX) will
discuss LX4211, Lexicon’s SGLT2 inhibitor for type 2 diabetes. In preclinical work, diabetic mice
treated with LX4211 showed increased urinary glucose excretion, reduced A1c levels, and weight
loss. AZ/BMS is also developing an SGLT2 inhibitor dapagliflozin, now in phase 3 trials, as well as
several other companies including Boehringer Ingelheim and J&J.



A Diabetes Clinical Candidate Against a New Target: Soluble Epoxide Hydrolase. D.
Euan MacIntyre, PhD (Arete Therapeutics, South San Francisco, CA) will talk about a line of
therapy we would love to know more about, inhibition of soluble epoxide hydrolase. Soluble
epoxide hydrolase is an essential enzyme in the arachidonic acid metabolism pathway. The
endogenous compound is believed to play a mediating role in a range of diseases including type 2
diabetes, obesity, and hypertension. This company has been in stealth mode since closing its A
round in 2008; investors included a slew of notables, including Frazier, Alta Ventures, and Three
Arch, among others.



Clinical Results on a 2nd Generation FBPase Inhibitor (MB07803) for the Treatment
of Type 2 Diabetes. MB07803 is a novel drug that inhibits fructose 1,6 biphosphatase, an
enzyme that plays a key role in regulating hepatic glucose production. Barry Gumbiner, MD
(Metabasis, La Jolla, CA) will discuss the clinical data available on this drug. The last time we
heard about this interesting therapy, it was stalled in phase 2 development due to lack of adequate
funding. Metabasis has been looking for a partner to complete development on the drug for some
time now, as we understand it. We are hoping to hear an update on the company’s progress in
securing funding, or a partner, and on their future plans for the development of the drug in any
case.
— by Jessica Swienckowski
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12. Diabetes Comings and Goings
•

Eric Milledge was appointed the chairman of the board at CeQur on October 7. Mr. Milledge was
previously the president of LifeScan and spent more than 34 years at Johnson & Johnson.

•

Bob Finder and David McAuliffe were appointed to the Board of Directors at Living Cell
Technologies (LCT) on September 23. Mr. Finder was previously the CEO of GroPep as well as the
CEO of Novozymes GroPep. Mr. McAuliffe was the founder of NeuroDiscovery and has been a
Director since then.

•

John Garibotto left Insulet in October; he was a co-founder of the company. We view this as a
major loss for Insulet.

•

Jeff Halpern joined Abbott Diabetes Care in August as Director, Brand Strategy and Analytics, after
nearly five years at Clorox. Jeff had been part of the core marketing team at TheraSense since just
after it was founded.

13. DCU Stock Chart and Final Thoughts

Index Value = 95.6
Our entire index of diabetes and obesity stocks this month trended massively downward, with many
stocks falling by more than 20%, including Arena Pharmaceuticals, Biodel, EnteroMedics, MannKind,
Orexigen, and Vivus. Notably, all three companies with late-stage obesity candidates, Arena, Orexigen,
and Vivus, fell substantially – Vivus’ recent controversy surrounding trial discontinuations due to
cognitive events received much attention from the financial community. At present, we are checking the
Index Value, since we can hardly believe it would have fallen so much when overall, the S&P500
decreased 2% and the NASDAQ decreased 4% over the same period. In general, we expect clinical trial
and regulatory updates to continue to drive major changes in many stocks in the coming months,
especially on Novo Nordisk’s liraglutide (expecting substantial information in the “next few weeks”),
MannKind’s Afresa (expecting a decision by mid-January), and Amylin/Eli Lilly/Alkermes’ EQW
(exenatide once weekly – the PDUFA date is early March, 2010.
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