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From the Editor
Things have definitely picked up over the last month even m-o-r-e as we move toward the highlight of
the year: the 69th American Diabetes Association (ADA) Scientific Sessions taking place June 5-9 in
New Orleans. We’ll have our official preview next issue of Diabetes Close Up.
And in the meantime, we wanted to let you know about an exciting event! At the ADA, Close Concerns
and TCOYD will be hosting our annual Diabetes Forum on Monday, June 8 from 6 pm to 8 pm at the
Ritz Carlton – check it out at http://www.supporttcoyd.org/, and if you sign up by May 15, you can
take advantage of a meaningful discount and receive lots of thanks from Dr. Steven Edelman, the
amazing, indefatigable leader of Taking Control of Your Diabetes. Dr. Edelman is receiving a huge
honor at this year’s meeting as he has been named the ADA’s Educator of the Year for all his work
teaching physicians, nurses, patients, and families – as virtually all of you know, he is so deserving.
Come to our panel and join us in a special toast for his incredible commitment to the field.
Joining Dr. Edelman on the panel, which I’ll be moderating for the third year in the row (send me your
questions now – I’ll be able to ask them in the order you sign up : >), will be ADA President Dr. Rich
Bergenstal, diabetes technology expert Dr. Bruce Bode, Diabetes Care editor in chief Dr. Vivian Fonseca,
and basic and clinical science expert (and one who always knows the very latest on all the drugs), Dr.
Bob Henry. What an incredible group. Plus (plus!) former expert physicians (and former panelists) will
be in the audience to mingle with you. Plus (plus!) we’ll have really good drinks and snacks planned.
Please sign up soon – in this economy, educational resources like TCOYD need all the support they can
get – 100% of the funds go to this program thanks to a generous donor who covers all the overhead.
Now, getting back to the focus of DCU #90. Conventional wisdom holds that diabetic patients should
strive for normoglycemia as much as possible, and that goal applies in hospitals as well, regardless of
whether the patient even has diabetes. But is conventional wisdom correct? At the end of March, we saw
the long-awaited results from the NICE-SUGAR (Normoglycaemia in Intensive Care Evaluation and
Survival Using Glucose Algorithm Regulation) study at the 29th International Symposium on Intensive
Care and Emergency Medicine in Brussels, Belgium. While this issue of DCU addresses this trial in
detail, the upshot of this study is that it failed to show a benefit of intensive glucose control in the
intensive-care-unit setting. At the end of the study, 90-day mortality in the intensively treated group
(targeting blood glucose between 81 and 108 mg/dL) was significantly higher than in the conventionally
treated group (targeting blood glucose between 144 and 180 mg/dL), with hypoglycemia occurring at a
significantly higher frequency in the intensive treatment group. It remains unclear whether the
increased mortality seen in the intensive group was due to the lowering of glucose levels, increased use
of insulin, hypoglycemia, or some other factor specific to NICE-SUGAR. We note our view that in the
‘real world’, if everyone in the ICU had blood glucose levels as low as those in the conventional arm, and
if they had access to CGM, outcomes would likely be far better – this was a more intensive conventional
arm than many, many ICUs currently maintain as we understand from our expert advisors.

We hope the trial’s results are not misinterpreted – in other words, there is still wisdom in the
conventional wisdom. While the results might appear negative for intensive glucose control in the ICU
setting, those results do not negate the benefits of normoglycemia; rather, the trial suggests that
hypoglycemia is more of a danger than hyperglycemia in the ICU setting. From our view, a major study
takeaway is that better technology is needed to allow us to target even moderate glycemic values
without getting to hypoglycemia.
Prior to and following the release of the NICE-SUGAR study results, we had the privilege of talking with
five experts in the field of in-hospital care and tight glycemic control: Drs. Anthony Furnary (StarrWood Cardiac Group of Portland PC, Portland, OR), Jean-Charles Preiser (Centre Hospitalier
Universitaire de Liège, Liège, Belgium), Atul Malhotra (Harvard Medical School/Brigham and Women’s
Hospital, Boston, MA), Greet Van den Berghe (University of Leuven, Leuven, Belgium), and Prof. Simon
Finfer (The George Institute, Sydney, Australia), who presented the trial in Brussels. We had some
fascinating discussions about expectations for the trial, current views of the trial, problems with
previous trials, and issues surrounding hypoglycemia, and glycemic variability. We also heard an
almost unanimous call for better and more accurate glucose sensing and continuous monitoring
technology designed for the ICU – especially with the worry over hypoglycemia.
Although it is a concern that with the weak economy, hospital administrators could lessen focus on tight
glycemic control – luckily for patients, we don’t think this will happen due to a crackdown on avoidable
errors in the hospital.
Through this issue, we want to emphasize the importance of avoiding hyperglycemia and hypoglycemia
during in-hospital care. We don’t think enough patients know about this nor do families and we worry
that patients’ glycemic control is not receiving proper focus in many centers, even centers paying lip
service to tight glycemic control. We do look for continuous glucose monitoring (CGM) to play a critical
role in this setting in better anticipating hypoglycemic events and in avoiding hyperglycemia – at least
numbers over 180 mg/dl. Not only is it important for individuals with diabetes, but there is also
significant evidence that tight glycemic control reduces surgical site infections, the risk of sepsis, and the
risk of pneumonia – this, in our view, is what will really drive the future focus in hospitals, along with
better tools expected to come out in the company years.
As to what else has been happening this month, we attended a slew of meetings and conferences
including the FDA Advisory Committee Meetings for BMS/AZ’s DPP-4 inhibitor, saxagliptin, and Novo
Nordisk’s GLP-1 analog, liraglutide; the International Congress on Pre-diabetes and the Metabolic
Syndrome (Nice, France); the Clinical Diabetes Technology Meeting (CDT; Long Beach, CA); the
International Symposium on Diabetes and Pregnancy (DIP; Sorrento, Italy); and the American College
of Cardiology (ACC; Orlando, Florida). Whew!
The (arguably) most closely watched recent meeting in diabetes took place on April 2 at a cramped
Marriott in Bethesda, MD, where an FDA Advisory Committee met to discuss the approvability of Novo
Nordisk’s liraglutide. The panel finally voted that the drug was approvable (8-5) based on
cardiovascular risk, but it was split 50/50 (6-6 with one abstention) on the issue of approvability based
on thyroid cancer risk. Committee members overwhelmingly voted that rodent C-cell cancer data could
apply to humans, but they were split on the issue of whether this data should prevent liraglutide from
being approved. It is unclear what the FDA will choose to do with this verdict, and there were a variety
of suggestions on how to address this risk, which some clearly believe is rodent – specific. Perhaps a
stringent post-monitoring program will be the way to go – liraglutide recently received a positive
opinion from the European regulatory authorities. Balancing risk and benefit has got to be an
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incredibly big challenge for FDA in the wake of other major problem drugs like Vioxx – we await their
next move.
On a more promising regulatory note, the positive cardiovascular rulings at both this meeting and the
FDA Advisory Committee Meeting for BMS/AZ’s saxagliptin on April 1 indicated to us that the FDA’s CV
guidance is not an attempt to delay all new diabetes drug approvals, as some had feared. We still expect
the drug development process to take longer and require more money just based on the number of
cardiovascular events required to rule out an increase in cardiovascular risk, but the details of how the
trials should be designed is still being debated. Although saxa has been delayed until the end of June, we
suspect this reflects an under-resourced FDA more than any real approval delays.
Back to plans for the summer - while the final ADA program is never available until close to the
meeting, an advanced program was released, and as expected, this highly anticipated conference looks
like it will be jam-packed with amazing speakers and presentations. When the full program comes out,
we will be doing an in-depth review (top 100 oral presentations, top posters in major categories, dayby-day schedule) for our Closer Look subscribers. DCU #91 will get the shorter version - if you don’t
receive Closer Look and are interested in signing up for it, please send me an e-mail at
kelly.close@closeconcerns.com. And we look forward to seeing you all in New Orleans in a little over a
month!
Yours truly,

Kelly L. Close

Major Headlines
J&J opens up the 1Q09 earnings season — page 10
Liraglutide held up over thyroid cancer worries — page 11
Positive outcome for saxagliptin at the FDA Advisory Meeting — page 12
Biodel plans to file VIAject in the second half of 2009 — page 15
Learn more about Opexa, Insight, and Bayhill Therapeutics — page 17
Preview+review of NICE-SUGAR and tight glycemic control discussion with five experts Drs. Greet Van den Berghe, Simon Finfer, Tony Furnary, Atul Malhotra, and Jean-Charles
Presier— page 19
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Blogwatch
See below for blogs since our last monthly newsletter. You can view all of our blogs and subscribe to the
RSS blog feed online at www.closeconcerns.typepad.com/close_concerns_weblog/:
•
•

April 14: Australian Coke ads claimed it doesn’t contribute to obesity
April 13: Do you understand what your doctor says?

Videos
Below is our favorite video in diabetes this month:
•

“Treating diabetes during the economic crunch” – Dr. Anne Peters, director of the USC Clinical
Diabetes Program, in a most valuable video informing patients how to efficiently manage their
diabetes during these tough economic times.
http://www.youtube.com/watch?v=-PJ_xRPqkoM

Coming soon in DCU…
There are several conferences coming up in May that we look forward to reporting from including the
Lawson Wilkins Pediatric Endocrine Society (LWPES) from May 2-5 in Baltimore, MD; the European
Congress on Obesity (ECO) from May 6-8 in Amsterdam, the Netherlands; and the American Association
of Clinical Endocrinologists (AACE) from May 13-17 in Houston, TX. Following soon after is the
conference that we wait for all year, the American Diabetes Association Scientific Sessions. Stay tuned for
our preview of the conference schedule in next month’s issue of DCU…
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1. Quotable Quotes in Diabetes
Implications of the NICE-SUGAR results
“The international guidelines on glycemic control need to be revised. Given that intensive therapy
consumes more resources, it is not to be recommended. I do think that we need to do more research,
particularly if we can use more accurate measurement systems. My goal has been to improve the way
that we do research. The number of participants in most previous ICU randomized controlled trials was
too small to get positive results. More information can only benefit patients.”
— Dr. Simon Finfer, MD (The George Institute, Sydney, Australia), answering a question during our
conversation with him about what he thinks the implications of the NICE-SUGAR results will be.
Troubling times ahead?
“I can envision a nightmare for any company moving ahead in this field because the posture now in the
regulatory agencies is not so much a concern about how effective your drugs are but how safe your
drugs are.”
— Dr. Harold Lebovitz, MD (SUNY Health Science Center, Brooklyn, NY), making a comment at the end
of the session he was chairing, “New Treatment Targets,” at the 3rd International Congress on Prediabetes and the Metabolic Syndrome.
New definitions
“There will be some changes in the cut-points coming out from the diabetes associations. The diagnosis
of diabetes will be based on an A1c of 6.5%, and there will be a new quote for how we define prediabetes. The change in cut-off points is still not going to take care of the problems. I think the disease
starts earlier, and we can change the guidelines, but we will still face the same problems.”
— Dr. Ralph DeFronzo, MD (University of Texan, San Antonio, TX), with some early details about the
2008-2009 Expert Committee on the Diagnosis and Classification of Diabetes during the “Newly
Completed and Ongoing Prevention Trials Data” session at the 3rd International Congress on Pre-diabetes
and the Metabolic Syndrome.
Differentiating between diabetes and pre-diabetes
“The question comes down to what you define as diabetes. Now you all recognize what a circular
definition we currently have for diabetes, but I do think you can discriminate between pre-diabetes and
diabetes with A1c. Diabetes is when you have an A1c level that puts you at risk for developing
complications.”
— Dr. David Nathan, MD (Harvard Medical School, Boston, MA), answering a question about whether A1c
could be used to discriminate between diabetes and pre-diabetes at the 3rd International Congress on Prediabetes and the Metabolic Syndrome.
A deluge of information
“We understood things a lot better…when there was a lot less data”
— Dr. Hertzel Gerstein, MD (McMaster University, Hamilton, Ontario), commenting on the complexity of
glycemic control and targets at the 3rd International Congress on Pre-diabetes and the Metabolic
Syndrome.
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2. diaTribe FingerSticks

— by Daniel A. Belkin
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3. DCU Company Watch
•

Sanofi-Aventis — Economic crisis takes center stage at General Meeting: During the
annual Combined General Meeting on April 17, CEO Christopher Viehbacher and other members of
senior management gave a high-level overview of Sanofi-Aventis’ position at the end of 2008. Much of
the discussion was centered on the effect of the current economic crisis. The company outlined a
“transformation program” for its business, with greater focus on R&D, more concern with preparing
the company to meet future challenges, and the pursuit of external growth opportunities. The
economic crunch seems to be putting stress on much of the company’s business, but Lantus still did
extraordinarily well in FY2008 with sales of €2.45 billion ($3.6 billion USD) and a growth rate of
28%. Management plans to double Lantus sales by 2012. The company continues to focus on
emerging markets as a major opportunity and strength for the company, particularly in India and
China. Notably, management downplayed the impact of US health care reform on future overall
revenue, saying that the impact of any potential sales decreases due to cost-cutting programs have
already been factored into the company’s projections. We note that while Sanofi is not as heavily
invested in the US market as it is in Europe, as 60% of its Lantus business is US-based.

•

Roche — Focusing on drugs with potential “cardioprotective” profiles: In a conference call
on April 16, CEO Severin Schwan discussed Roche’s results for the first quarter of 2009. In the
quarter, Roche Diabetes Care reported global sales of 679 million CHF ($593 million USD), down 3%
year-on-year (up 4% operationally). This is the first positive operational sales growth result in the
category for the quarter. On the pharmaceutical side, the company’s GLP-1 candidate taspoglutide
clearly represents the highest priority in the metabolic division. Management pointed out how not
only had taspoglutide shown significant reductions in A1c but also potential cardiovascular risk
reduction and weight loss; two key beneficial effects looked favorably upon in the current regulatory
environment. During the Q&A, the thyroid cancer issue seen at the recent liraglutide FDA meeting
was brought up several times. The company said that this thyroid issue is species-specific to rodents
and that it is not correct to assume a class effect for all GLP-1 analogs. Overall, we do believe that
there are significant differences between the GLP-1 analogs, and it remains to be seen how safe
taspoglutide is from the phase 3 results. In addition, Roche gave the go-ahead for phase 3 trials for
aleglitazar (R1439), its investigational PPAR-agonist, while discontinuing three drugs that they said
had little potential for CV benefit, including a DPP-4 inhibitor, a PPAR-gamma agonist, and a
glucokinase activator. We are impressed that Roche openly accounts for the need for CV and weightloss benefit before moving a promising antihyperglycemic agent forward.

•

Amylin — 1Q09 shows flat Byetta sales but stronger relationship with Eli Lilly: Amylin
President and CEO Daniel Bradbury led the 1Q09 conference call. For this period, Amylin reported
net product sales of $179.3 million, up 0.6% from $178.7 million in 1Q08 and down 2.7% from $184.9
million in 4Q08. Byetta sales remained relatively flat in 1Q09 at $158 million, declining 0.8% from
$159 million in 1Q08 and down 3.2% from $163 million in 4Q08. Symlin growth slowed down but
growth remained positive. Symlin sales of $21.6 million in 1Q09 rose 7.0% from $20.2 million in
1Q08 and were essentially flat from $22.0 million in 4Q08. Notably, operating loss was only $19.9
million for 1Q09, a meaningful improvement from the $44.0 million loss in 1Q08 and better than
expectations due to lower R&D and SG&A spending. Net loss was $47.0 million for 1Q09, down
substantially from $71.1 million in 1Q08. As of March 31, the company had cash, cash equivalents,
and short-term investments of $711.4 million. The company expects to have $600 million in cash,
cash equivalents, and short-term investments at the end of 2009 and continues to work toward being
cash flow positive by 2010.
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On the drug development discussion, the focus of the call was largely on exenatide LAR, led by R&D
chief Orville Kolterman. We continue to view LAR as a best-in-class product and await more FDA
movement. An exciting note on the call was when Bradbury announced the creation of the “Exenatide
One” program. In our view, the Eli Lilly/Amylin partnership appears very strong as of late, and this
program should further enhance the relationship between the two companies. This program will
create a single integrated team located in San Diego that will have sole accountability for aligned
strategy and tactical execution. Exenatide LAR remains on track for submission at the end of this
quarter by Amylin and Eli Lilly and Alkermes, and there will be four parts to the NDA submission
package: 1) pivotal safety and efficacy data, 2) comparability data, 3) analysis of cardiovascular risk,
and 4) risk/benefit assessment. Notably, the company completed a meta-analysis of primary
cardiovascular events from the Byetta database and showed that there was no increase in
cardiovascular risk. The risk/benefit assessment focused on the recent thyroid cancer issue brought
up at the liraglutide FDA advisory meeting, and currently the company believes there is no clinical
evidence that thyroid cancer of any type is a GLP-1 class effect. It was pointed out that there were
differences in structure, mechanism of action, and metabolism between exenatide and liraglutide.
At the end of the call, it was mentioned that Amylin would have a significant scientific and
commercial presence at the 69th ADA Scientific Sessions. More than 20 abstracts have been accepted,
and other studies have been submitted as late-breakers. Amylin is also supporting two breakfast
corporate symposia: 1) “Effective Use of Peptide Therapies for Optimal Glucose and Weight Control in
Type 2 Diabetes) on Saturday, June 6, at 5:30-7:45 am, and 2) “The Clinical Relevance of Today’s
Incretin Therapies in the Context of the Current Algorithm” on Sunday, June 7, at 5:30-7:45 am. The
company will also be webcasting its Annual Investor Meeting, taking place Sunday, June 7, which will
review the meeting’s highlights. Further details will be posted on the website.
•

Abbott — Diabetes Care revenue weak in 1Q09 dropping 12.7%: Abbott reported 1Q09
results in a call led by CEO Miles White on April 15. In Diabetes Care, sales fell to $284 million, down
~13% from 1Q08. US revenue of $120 million fell 12% from 1Q08 and international revenue of $164
million dropped 13% on a reported basis. However, international revenue rose 0.8% operationally
even in the face of a tough comparison (1Q08 international revenue had risen a whopping 23%).
Sequentially, total Diabetes Care sales were down ~16%, but 4Q08 also presents a challenging
comparison as the company’s 4Q08 Diabetes Care results were very strong given the current
economic situation – they were $337 million. Significantly, the company forecast another negative
growth for 2Q08 in the range of approximately 3-5% (“low to mid single digits” in analyst parlance).
Flat international sales on an operational basis were relatively good to see given the drop in US sales.
Notably, despite the weak results, management said that it was experiencing market share gains,
which suggests that the industry is seeing more weakness than we had expected. It is certainly
possible that the full international impact of the recession may not be felt until future quarters. CGM
revenues were not disclosed.

•

Array BioPharma — Initiates phase 1 studies for ARRY-403: On April 14, Array BioPharma
announced the initiation of phase 1 single-dose and multiple-dose escalation studies for ARRY-403, a
glucokinase activator (GKA), in patients with type 2 diabetes. GKAs work by increasing the activity of
the glucokinase enzyme, which acts as a molecular sensor for glucose levels in liver cells and
pancreatic beta cells. Thus, GKAs lower the glucose threshold for glucose-stimulated insulin release,
increase the liver’s ability to take up glucose, and in theory should not cause hypoglycemia. Preclinical
studies have shown ARRY-403 to be effective at controlling fasting and non-fasting blood glucose.
ARRY-403 had additive effects on glycemic control when combined with metformin, DPP-4
inhibitors, or TZDs. Notably, the preclinical animal studies did not show any increase in body weight,
plasma triglycerides, or total cholesterol. Since these three factors are important in cardiovascular
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risk, similar results in human studies would be a definite positive for ARRY-403. We have been
hearing more about GKAs at basic science conferences, and other companies working on this target
include AstraZeneca, Eli Lilly, OSI Pharmaceuticals, Roche, and TransTech. One key question is
whether these compounds would add weight gain; practically speaking, given the mechanism of
action, it is not clear how they would substantially differ from sulfonylureas in efficacy and side effect
profile.
•

Johnson & Johnson — Diabetes Care down 12% worldwide and no rebound from 4Q08:
CEO Bill Weldon led the 1Q09 call on April 14. LifeScan/Animas (Diabetes Franchise) sales were $541
million, down 12% worldwide (6% operationally), including $270 million in US sales, down 11%, and
$271 million internationally, down 13% compared to 4Q07 (down 1.3% operationally). Weaker
international sales were unsurprising since 1Q08 was a very difficult comparison (1Q08 international
sales had risen 19%), but the US result was an easier comparison (1Q08 was down 6% in the US),
underscoring the difficult economic times, and the clear contraction of the domestic market. On a
positive note, Animas had yet another good quarter with operational growth of 30% for J&J’s pump
company, although this performance was from a clearly lower (although unspecified) base.
Management noted that increasing customer frugality during these challenging economic times was
particularly affecting the diabetes glucose monitoring market in the US (and internationally) because
monitoring often requires repeated out of pocket expenses. Notably, Ethicon Endo-Surgery’s
REALIZE gastric band was mentioned as a growth driver in the franchise. Management reported
progress with the integration of new acquisitions into its wellness platform, noting that HealthMedia
and Human Performance Institute would be reported as part of the consumer segment financial
results going forward. No major pharmaceutical pipeline news was reported. J&J’s pharmaceutical
business review will be held on June 4, 2009.

•

Alkermes — Update on exenatide once-weekly at R&D day: During the first ever Alkermes
R&D Day on April 7, Chief Medical Officer Dr. Elliot Ehrich discussed Alkermes’ role in the
development of exenatide once weekly (EOW), which he characterized as a best-in-class potential
blockbuster. He confirmed that the NDA was on track for submission by 1H09, and drew distinctions
between the exenatide and liraglutide compounds in light of the recent FDA Advisory Committee
meeting on liraglutide where thyroid cancer was a surprise focus. EOW shares 50% homology
(molecular similarity) with the native GLP-1 molecule while liraglutide shares 97% homology. Though
both drugs achieve a relatively long duration of action compared to Byetta, this property is achieved
via different routes. EOW uses Alkermes’ Medisorb polymers, in which microspheres of exenatideimpregnated polymer are injected into the body and gradual polymer erosion results in slow release of
the drug. Liraglutide, on the other hand, has molecular modifications (long chain fatty acid
attachments) to limit degradation by DPP-4 enzymes and to better bind albumin, creating a
circulating reservoir of GLP-1. Dr. Ehrich suggested that molecular and dosing differences between
EOW and liraglutide make exenatide a safer option. He noted that the long chain fatty acid has
dramatic effects on the tissue distribution, binding, and metabolism of liraglutide.

•

Pfizer — Updated pipeline contains a new GLP-1 mimetic: Pfizer released an updated drug
pipeline on April 2 containing changes and additions to its diabetes portfolio. The most exciting
update was the phase 1 addition of PF-4856883 (CovX 096), a biologic GLP-1 mimetic developed by
CovX Pharmaceuticals. Pfizer acquired CovX in December 2007. PF-4856883 is a new chemical entity
comprised of CovX’s unique antibody linked to a peptide GLP-1 mimetic. The idea is to create a
molecule that has the biologic actions of the peptide while also having the extended half-life
characteristic of human antibodies. The drug has a half-life of 66 hours in rodents suggesting that it
may compete with long-acting GLP-1s such as exenatide once-weekly, although we await phase 1 data
to draw definitive conclusions about potential dosing in humans. While an extended half-life is
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important, we worry that it may encounter similar hurdles to liraglutide if it is shown that the
problems associated with liraglutide are due to its extended half-life. Other updates on diabetes drugs
in development included the introduction of PR-4620110, a drug for which we currently have no
information, into phase 1, and the removal of the drugs PF-2575799 and CE-326597, which were in
clinical phase 1 and phase 2, respectively. No details for PF-2575799 were disclosed, and CE-326597
was a cholecystokinin (CCK) receptor A agonist. As far as we know, CE-326597 was the only CCK A
agonist in clinical trials.
•

SymCare – FDA clearance for inTouch diabetes management program: SymCare, a
Johnson & Johnson startup venture, received 510(k) clearance for its inTouch diabetes management
program on April 2. The program is designed to enable improved diabetes data monitoring and
information sharing by patients and their doctors. InTouch diabetes will be marketed by SymCare’s
sales and marketing team and will be offered through self-insured employers, disease management
companies, and other insurers to their employees/enrollees with diabetes. Individuals without access
through employers and payors will not be able to access inTouch, at least initially. One unique feature
of this system is that, in addition to enabling better self-management analysis and patient-provider
communication, it also provides a rewards system linked to the achievement of management goals.
This clearance comes at a very opportune time given the Obama administration’s pledge to focus on
health information technology – it may be that healthcare information receives a renewed focus –
from our view, it certainly should, and we look forward to trying this new software.

•

Novo Nordisk — Thyroid cancer worries delay liraglutide at FDA AdCom Meeting: On
April 2, the FDA Advisory Committee met to discuss the approvability of Novo Nordisk’s liraglutide.
After a good deal of debate and some tempers flaring on all sides, the panel finally voted that the drug
was approvable (8-5) based on cardiovascular risk, but it was split 50/50 (6-6-1) on the issue of
approvability based on thyroid cancer risk. It is unclear what the FDA will choose to do with this
verdict, and there were suggestions of six- or twelve-month additional pre-market studies to rule out
additional cancer risk, as well as calls for a stringent post-monitoring program instead. It’s clear that
the FDA has a difficult decision on its hands, and there was general agreement that an additional trial
would not yield much useful information and a post-marketing program would be difficult due to
overzealous detection of and treatment for non-threatening thyroid growths. More broadly, rumors of
a class-based carcinogenic effect for long-acting GLP-1 analogs were floating around the room;
although the focus was clearly on liraglutide and no data other than liraglutide’s was presented. Dr.
Mary Parks, who heads up the review of diabetes drugs at the FDA, declined answering questions
regarding Byetta and other drugs at the press conference following the meeting.
In conjunction with the April 1 meeting for Onglyza (BMS/AZ’s saxagliptin), this meeting gave us
some insight into the way the agency plans to use its new cardiovascular guidance. On the plus side,
the positive cardiovascular rulings for both drugs indicate to us that the guidance is not an attempt to
delay all new diabetes drug approvals as some had feared. There was a respect for the needs of
patients with diabetes during the discussion that we found to be very positive. On the negative side,
we imagine that requiring companies to include high-risk patients in trials will be challenging for
companies who are developing drugs to be used early in disease therapy, such as other DPP-4
inhibitors, SGLT-2 inhibitors, etc.
Novo Nordisk hosted an early conference call on April 3 to offer its response to the mixed FDA
Advisory Committee meeting. Lars Sørensen, CEO of Novo Nordisk, emphasized early on that no
decision had yet been finalized and that Novo Nordisk would continue to work with the FDA to
address the concerns that were raised during the meeting. Novo Nordisk executives expressed both
during their prepared statements and during Q&A that they felt that the issue of thyroid cancer was a
class effect that was restricted to rodents. The company pointed to primate and long-term human data
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showing favorable calcitonin results (calcitonin is a bio-marker for C-cell thyroid mass) relative to
placebo and active comparators. Overall, management conveyed its belief that liraglutide offers a
favorable risk-benefit profile and it represents an important advance for people with type 2 diabetes.
On the financial impact of the committee meeting, executives said that postponement or nonapproval of liraglutide would have a minimal impact on their financial forecast for 2009, but that
2010 could be more meaningfully affected, depending on the decision by the FDA on how to move
forward. We assume at this point that best-case scenario is acceptance with a black box for cancer risk
and the worst is a request to get significantly more data (unclear what that would be) or non-approval.
On a very positive note for Novo Nordisk, the company received a positive opinion from European
regulatory authorities in April, two months ahead of its planned timing. We look forward to hearing
more on the regulatory status of liraglutide from Japan in 2010. To add some context, we remind
readers that metformin was embroiled in a not-dissimilar controversy over lactic acidosis in 1996, and
risk measures were implemented; today it’s the world’s most-prescribed diabetes compound.
•

Altea — Working with Eli Lilly/Amylin on transdermal exenatide: On April 1, Altea
Therapeutics, a clinical-stage pharmaceutical company developing a transdermal drug delivery
platform, announced an agreement with Eli Lilly and Amylin to develop and commercialize a daily
transdermal patch for the delivery of exenatide. The agreement grants Eli Lilly and Amylin exclusive
worldwide development and commercialization rights on the patch. In turn, Altea will receive an
upfront licensing payment (undisclosed), and up to $46 million following clinical, regulatory, and
sales milestones, in addition to royalty payments. The allure of exenatide delivery through a patch is
the elimination of injections, which could potentially increase therapy adherence. The Altea PassPort
Transdermal Delivery System consists of a patch containing the drug to be delivered and a set of
metal filaments that act as “porators;” the metal filaments create tiny pores in the skin through which
large and water-soluble drugs can pass. The patch can reportedly be used for hours or days. In the
case of exenatide, the patch would be applied once per day. The PassPort exenatide transdermal patch
recently completed a phase 1 study sponsored by Eli Lilly and Amylin. Altea notes that several clinical
trials are ongoing to validate the PassPort system, including one looking at transdermal basal insulin
delivery in both type 1s and 2s. Altea is not the only company working on transdermal insulin
delivery; others include Becton Dickinson, Valeritas, Phosphagenics, Dermisonics, Theraject, and
Vyteris.

•

BMS/AZ — Positive response from FDA panel for saxagliptin: On April 1 an FDA advisory
committee voted 10-to-2 in favor of cardiovascular (CV) approvability for BMS/AZ’s saxagliptin
(Onglyza), reflecting the strength of the company’s CV analyses and the FDA’s willingness to consider
new diabetes medications. The committee also voted 12-to-0 in favor of requiring a post-marketing
trial for the drug, suggesting that even drugs for which the upper bound of the CV risk ratio
confidence interval comes in under 1.3 may face the prospect of a post-market trial. Long-term
outcomes trials are particularly important for CV events, where the event rate is intrinsically low and
therefore many years of data with a large study population are needed to draw conclusive results. A
couple of panel members went out of their way to say that they suspected a long-term outcomes trial
would serve BMS/AZ well because the data looked positive from a cardioprotective perspective. The
problems with saxagliptin discussed by the panel were primarily related to the low event rate seen in
the trial and associated study design concerns, like the lack of inclusion of patients at high CV risk.
These problems are to a large degree reflections of the fact that the NDA was submitted before the CV
guidance was issued, but the committee’s in-depth discussion of them suggests that companies
beginning phase 3 programs should pay careful attention to trial design.

•

Kara Bio — Completion of phase 1 study for GCR antagonist: Karo Bio, a Sweden-based drug
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selective glucocorticoid receptor (GCR) antagonist, for the treatment of diabetes. This drug works by
blocking glucocorticoid receptors specific to the liver, leading to reduced glucose production by the
liver and corresponding decreases in plasma glucose levels. The primary function of glucocorticoid
receptors is to regulate the transcription of genes controlling development, metabolism, and the
immune response. Data showed no serious adverse events and the company is not disclosing any
detailed information about the trial until phase 1 data analysis is complete. The company did note
“pronounced, clinically relevant, and statistically significant” reductions in fasting plasma glucose,
both from baseline and versus placebo. The company also reported improved performance on glucose
tolerance tests for KB3305 treated patients suggestive of reduced insulin resistance. The company
confirmed that KB3305 and A-348441, another liver specific GRA jointly identified by Karo Bio and
Abbott Laboratories in 2003, are actually the same compound. Abbott, however, withdrew from the
partnership and Kara Bio decided to take it forward. According to our data, the only other company
working in this area is Isis Pharmaceuticals in partnership with J&J.
•

Arena — Mixed top-line results from BLOOM study: In a call on March 30 led by Arena’s
CEO, Jack Lief, the company announced top-line data from its two-year phase 3 pivotal trial for
lorcaserin, an obesity drug targeting the serotonin 5-HT2c receptor. Results are mixed in our view, as
the drug met the FDA’s categorical efficacy endpoint and was well tolerated by patients in the trial,
but did not meet the FDA’s mean efficacy endpoint. For the categorical endpoint, the FDA requires
that the number of people achieving at least 5.0% body weight loss in the treatment arm is at least
twice that of the placebo group. BLOOM reported 47.5% of lorcaserin patient losing at least 5% body
weight compared to 20.3% in the placebo group, thereby just barely surpassing the FDA’s categorical
efficacy requirement. However, mean weight loss in the lorcaserin group was 5.8% (12.7 lbs or 5.8 kg)
compared to 2.2% (4.7 lbs or 2.1 kg) in the placebo group. This 3.6% placebo-adjusted mean weight
loss is short of the FDA’s suggested mean endpoint of 5.0% or more. Side effects were reported to be
well-balanced between the intervention and control groups. A trend toward decreased valvulopathy
was observed in the lorcaserin group compared with the control group over two years, though the
significance of this finding is difficult to assess at this stage. Overall, we have mixed feelings about
lorcaserin because, while it appears to be well tolerated, its efficacy is not as impressive as that seen
with competitors’ compounds and safety questions still remain. That said, lorcaserin’s tolerability is
impressive, and it may have some role in combination therapy, particularly with phentermine, or as
monotherapy to be used as a fall back option for patients unable to tolerate other therapies. Results
from BLOSSOM, the final pivotal trial for NDA filing, are expected in September, and lorcaserin filing
was still reported to be expected for the end of 2009.

•

BMS/AZ — Phase 2 results for dapagliflozin show moderate glucose-lowering efficacy:
BMS released phase 2 data on dapagliflozin, its first-in-class SGLT2 inhibitor for the treatment of
type 2 diabetes, on March 27. As a reminder, top-line phase 2 data was released at ADA 2008. The
results showed positive effects of 12-week dapagliflozin treatment on A1c, fasting plasma glucose
(FPG), and post prandial glucose (PPG) levels in subjects with type 2 diabetes. In this study, drugnaïve type 2 patients were randomized to one of the seven following groups: 2.5, 5, 10, 20, or 50 mg of
dapagliflozin, metformin XR 1500 mg, or placebo. Treatment produced good A1c reductions. Baseline
A1cs in the treatment groups ranged from 7.6% to 8.0%. Mean A1c decreases in the 2.5, 5, 10, 20, and
50 mg groups were 0.71%, 0.72%, 0.85%, 0.55%, and 0.9%, respectively (p-values vs. placebo all
under 0.01). (There was no reason noted why the 20 dose prompted a lower A1c reduction.) The
decline in the placebo group was 0.18%, and the decline in the metformin group was 0.73%. Overall,
the A1c reductions are slightly greater than what we have seen with Januvia (Merck’s saxagliptin) and
less than what we noted with Byetta (Eli Lilly/Amylin’s Byetta) and Janumet (Januvia plus
metformin) treatment. We believe that this class, if it continues to be found safe, should be considered
in combination therapies to see if more meaningful A1c reductions can be achieved. The data also
Diabetes Close Up #90 ~ April 2009 ~ NICE-SUGAR: A Bitter Pill to Swallow www.closeconcerns.com

13

showed a trend toward weight loss in the dapagliflozin group, though in this study the change was not
significant. Still, weight loss of any kind (this was about 1.5-2 kg or 3-4 pounds) is notable given that
SFUs, TZDs, and insulin all cause weight gain, and few drugs are currently available that are weight
neutral (metformin, Januvia) or prompt weight loss (Byetta). On side effects, treated patients had an
increase in urinary tract infections, which was expected due to the drug’s mechanism of action. We
look forward to ADA 2009 and EASD 2009 when phase 3 data should be released. Details on how
BMS will incorporate new CV guidelines into its program and a potential NDA submission date have
not yet been announced.
•

Amylin/Eli Lilly — Meta-analysis of Byetta shows no increase in cardiovascular risk: On
March 26 Amylin and Eli Lilly reported that a meta-analysis of controlled long-term clinical studies of
Byetta (exenatide) showed no increased risk of primary cardiovascular (CV) events, and Byetta may
even have a cardioprotective effect. This conclusion is something that we have heard for the past few
months concerning the GLP-1 analog class in general, and this finding makes sense when looking at
the effects of GLP-1 treatment on CV risk factors. The relative risk for CV events versus placebo was
0.70, with a 95% confidence interval of 0.38 - 1.31. If the results from this meta-analysis can be
pooled with exenatide once weekly (EOW) data for the CV analysis, it will help EOW to satisfy the
FDA requirements for cardiovascular safety. A CV analysis using EOW would be ideal, and Amylin/Eli
Lilly report that such a study will soon be initiated, though no specific information on the timing for
this study is available, but we feel safe saying that it is likely not to play a role in the initial EOW
submission. In addition, a new study, DURATION-5 (n=240, 26 weeks), has been initiated to
investigate EOW versus Byetta using commercial-scale EOW in the final commercial configuration.

•

Orsense — Launches non-invasive hemoglobin and oximetry sensor: OrSense, an Israelbased medical device company, announced its intent in mid-March to launch the NBM-200MP noninvasive multi-parameter sensor for in-hospital use. The launch took place at the 29th International
Symposium on Intensive Care and Emergency Medicine (ISICEM) in Brussels on March 26. This
iteration of the device continuously measures hemoglobin and oxygen saturation but not glucose. The
company notes that the ability to measure glucose continuously and non-invasively is part of its
product road map, and clinical testing in the ICU setting is underway. Findings of some of this work
will be presented at the upcoming European Association of Anesthesiology from June 6-9 in Milano.
These data are also to be presented in the US during the fall. Management stated that the
development path toward glucose functionality is focused on the issue of interferences (drug-related
and others) and optimal calibration for the hospital ICU set-up.

•

Smiths Medical — Withdrawing from the insulin pump market: On March 25 Smiths
Medical announced its decision to stop selling the Deltec Cozmo insulin pump. The reasons stated for
this departure were three-fold: 1) the investment required to compete in a field turning toward
continuous glucose monitor-insulin pump integration; 2) strong competition from Medtronic and
J&J’s Animas in the pump market; and 3) existing intellectual property in the diabetes devices
segment raises development costs and potential patent litigation risks. Smiths will honor all existing
warranties and provide continued customer service up until the end of the warranty periods – the last
of which should end by March 2013 by our count. We expect to see scrambling for Smiths’ Deltec
pump customer base, and the customer list would be a valuable asset for a competitor – most
competitors now have programs to convert Cozmo users. We believe Smiths was relatively more
popular with children, which may provide an advantage for Animas, although Medtronic has a sensorintegrated pump, which is popular with the same audience. Notably, Smiths disclosed its pump
revenue for 2008, which was about $72 million, approximately 5% of the market, lower than some
estimates. From our view, this decision reinforces the growing appeal of CGM.
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•

Genfit/Merck Sante — Genfit acquires MKG02 program from Merck Sante: Genfit
announced that it had come to a strategic agreement with Merck Sante (a subsidiary of Merck KGaA
and a part of Merck Serono) to acquire the research program MKG02, which is focused on type 2
diabetes and obesity. According to the companies, this agreement concludes an eight-year partnership
between the two groups and was a consequence of Merck Serono’s decision to discontinue investing in
diabetes research. Under the agreement, Genfit will continue developing candidates for type 2
diabetes and obesity using results Merck Serono had obtained during the partnership. Merck Serono
will also retain rights to develop drug candidates outside of these two therapeutic areas. Financial
details of the agreement were not given. According to our pipeline, Genfit is also developing an
SPPARM (selective PPAR - GFT505) that is currently in phase 1 studies.

•

Biodel — Plans to file VIAject in the second half of 2009: On March 24, Biodel reported plans
to file an NDA for its ultra rapid acting insulin VIAject in the second half of 2009. The two pivotal
phase 3 studies for VIAject were completed last year, and preliminary results were released at EASD
2008. At that time, Biodel had some difficulties with the data from its India trial locations that
prevented VIAject from reaching the non-inferiority endpoint versus human insulin. Since that time,
the company has sought the services of regulatory consultants to try to determine the source of the
increased variance from the India data. In its conference call, the company reported that a subset of
samples from the India locations was believed to have been compromised by heat exposure during
transit. When these samples were removed from the analysis, the phase 3 data did meet the primary
endpoints. Management reported that it had discussed the issue with the FDA in January, and the
agency said at that time that it saw no reason to delay NDA filing. The company stated that it
continues to move forward with partnership discussions, but it did not give any specific details.

•

Transition Therapeutics — Initiation of phase 1b trial for TT-223 (gastrin analog):
Transition Therapeutics announced that on March 23 the first patient was dosed in its phase 1b
clinical study of TT-223, a gastrin analog for the treatment of type 2 diabetes. Gastrin is a hormone
released in the stomach, small intestine, and pancreas that plays an important role in digestion by
slowing down the rate of gastric emptying, a critical effect seen with GLP-1 treatment. We note that
physiologically, gastrin has a large role in stimulating stomach acid secretion and also has trophic
(growth stimulatory) effects on the entire GI tract. Patients with gastrin-secreting tumors (ZollingerEllison syndrome) are highly prone to peptic ulcers, and while we assume therapeutic levels of gastrin
are much lower, we will be interested to watch for this side effect in the clinical data. The phase 1b
study will assess the safety, efficacy, and tolerability of TT-223 treatment in combination with Eli
Lilly’s once-weekly GLP-1 analog in approximately 140 patients. The treatment period is four weeks
with a five-month follow-up period. As a reminder, during the company’s FY2Q09 call, management
noted that the evaluation study would be initiated in 1H09 with expected completion in 1Q10 or 2Q10.
Eli Lilly will be responsible for the operation and funding of this trial. Eli Lilly is also funding a
collaboration with Transition to develop long-acting gastrin analogs. There have been questions about
the potential for gastroparesis from this drug – we have no information on this currently.

•

Metabasis — Positive clinical trial results for MB07803: On March 23 Metabasis released
results from a 14-day trial of MB07803, its first-in-class fructose-1,6-bisphosphatase (FBPase)
inhibitor for the treatment of type 2 diabetes. This study looked at whether the newly developed
MB07803 tablet formulation taken twice daily would increase drug concentrations, be safe, and be
tolerable. Management reported that MB07803 was safe and well tolerated up to the mid-dose of 200
mg twice daily, but that dose-limiting vomiting occurred with the highest dose of 400 mg. Scant detail
was given about other adverse events, although the company mentioned that some patients developed
hypoglycemia. The compound produced significant reductions in FPG, post-dose FPG AUC (area
under the curve), and 24-hr weighted mean glucose over the 14-day treatment period. We are
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reserving judgment on this compound until we see some longer-term results. Management
characterized this drug as a potential alternative to GLP-1 analogs, but while it does have the
advantage of oral dosing, it has the big disadvantage of having a glucose independent mechanism of
action (i.e. hypoglycemia will likely be seen more frequently).
•

Melior Discovery — Receives IND approval for kinase activator MLR-1023: Melior
Discovery announced on March 18 that the FDA approved its IND application for MLR-1023
(tolimidone), a first-in-class kinase activator for the treatment of type 2 diabetes. The company
intends to pursue the development of this drug both in monotherapy and as part of combination
therapies. As a reminder, the company announced a collaboration with Pfizer on June 26, 2008, to
develop MLR-1023. The compound was originally developed by Pfizer in the 1980s to treat gastric
ulcers and was brought through phase 3 but never marketed due to lack of efficacy. More recently,
Melior ran the compound through its theraTRACE platform of in vivo models and found that the
compound had activity in diabetes. The company has pursued method-of-use patent protection in
diabetes. MLR-1023 may work by activating a novel target called LYN kinase, a tyrosine kinase that
acts upon insulin receptor substrate (IRS) proteins. By activating LYN, the compound mimics the
effects of insulin and increases the affinity of glucose transport molecules. It is important to keep in
mind that LYN kinase is also important in immune cells, which opens up the possibility of immune
toxicities that may limit long-term dosing. In addition, intriguingly, some findings suggest that weight
loss may be a positive side effect of MLR-1023 use. If the weight loss result is maintained, it would be
a major positive for the drug given the general interest in drugs that are weight neutral or cause
weight loss.

•

Insulet — Raises funds with a $60 million senior debt facility: On March 16, Insulet issued a
press release detailing a $60 million senior debt facility. Following the market close, Insulet filed its
10-K for 2008, which stated that Insulet believes it now has funds sufficient to sustain operations and
meet obligations “through at least the end of 2009.” Insulet is immediately drawing down $27.5
million from the facility, provided by hedge fund Deerfield Capital. Insulet has the right to future
drawings over the next twenty months in increments of $6.5 million provided it meets certain
unspecified “financial performance milestones.” The milestones were not made public but are
ostensibly related to revenue and profitability. The interest rate is 9.75% annualized, payable
quarterly in arrears. Insulet will also pay 2.75% annually on undrawn amounts under the facility –
daunting terms. While we caution that all details of the transaction have not been disclosed, the
default provisions appear to be mild and not tied to financial performance, other than Insulet having
at least $15 million in cash, cash equivalents, receivables and finished inventory at all times. Finished
inventory alone was $12 million at the end of 2008, so this requirement does not appear onerous. If a
change in control occurs, the debt outstanding is repayable with a 6% premium. Otherwise Insulet
may repay outstanding borrowings without penalty. We believe a clear place for Insulet exists in the
insulin pump arena, but higher volumes must be the ultimate goal in order to reduce average costs,
reach profitability, and put more money into R&D. All of this will be necessary to further improve the
product further - we certainly would like to see more patients benefit from pump therapy and from
this product.

•

Gilead Sciences/CV Therapeutics — Gilead Sciences acquires CV Therapeutics: On March
12, Gilead Sciences, a company known for its HIV drugs, announced its intention to acquire the
cardiovascular drug manufacturer CV Therapeutics for $1.4 billion, roughly a 20% premium above CV
Therapeutics’ trading price ($20/share compared to a trading price of ~$16 dollars on March 11).
Gilead sees the acquisition as a way to expand its position in cardiovascular pharmaceuticals. The deal
has been met with mixed reactions from investors, some of whom applaud the strategic decision to
move further into cardiovascular therapeutics and others who question the choice of CV Therapeutics
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as a candidate for purchase. We’re seeing more M&A activity these days, reflecting the pressures of
the economic environment, and we see this deal as a potential win for both companies. Gilead
ostensibly views CV Therapeutics as a significant asset in terms of its pipeline, and we hope that an
additional infusion of capital from Gilead will spur the development of a potentially first-in-class
diabetes compound in the pipeline, CVT-3619.. This compound is an A1 adenosine receptor partial
agonist that inhibits adipose tissue lipolysis, thus reducing levels of circulating free fatty acids and
increasing insulin sensitivity. CVT-3619 is currently in phase 1 studies. We are eager to watch it move
forward, and to see if it could garner a cardioprotective label – there is a long way to go on this front
but clearly significant interest.
•

Generex — Precarious financial situation may delay submission of Oral-lyn: In a call led
by CEO Anna Gluskin on March 12, Generex gave an overview of its operating plans for 2009. The
company is clearly struggling with cash requirements, and no clear plans were provided for alleviating
the difficulty. The company gave a timeline for the submission of Oral-lyn in late 2009 or 2010, but
suggested that the completion of the phase 3 Oral-lyn trial may not be possible without raising
additional capital. As a reminder, Oral-lyn is a non-injected insulin that is delivered as an oral spray
using Generex’s RapidMist device. After delivery the insulin is absorbed through the buccal mucosa
(the inside of the cheek). Although the product is being sold in Ecuador and India, Gluskin conceded
that Generex is having difficulty with the cost of the product and lack of patient reimbursement,
something that would certainly be a significant barrier in other markets as well. A partnership
agreement or widespread success of the product in India could buy the company time, but we see the
latter as unlikely given reimbursement difficulties, lack of effective distribution, and challenges with
the product itself.

•

Abbott — Aviator handheld receives 501(k) approval: On February 20, Abbott was granted
510(k) approval from the FDA for its Aviator pump with the handheld Aviator Companion controller.
The system, like the OneTouch Ping, enables the user to control the pump remotely using the
handheld controller and eliminates the necessity for a separate meter via the inclusion of a FreeStyle
Lite meter on the handheld itself. The Aviator pump first received FDA clearance in January of 2008,
but is not commercially available – we assume perhaps the wait is for the next generation approval.
We would speculate that the company may prefer to integrate the system with CGM before its release.
Waiting to market the technology until it has a second or third generation pump may make sense in
order for Abbott to be competitive with other systems. Timing is likely critical on this front with
combined products from DexCom/Animas and DexCom/Insulet expected in 2009 and 2010,
respectively.

•

Private Company Roundup:
•

Opexa — Islet-like cells generated from peripheral blood monocytes: Opexa, a
company focused on using patient-specific cellular therapies to treat autoimmune diseases,
announced on March 17 that it had generated islet-like cells from peripheral blood monocytes.
This achievement is no easy feat because several developmental stages separate islet cells from
cells of the blood. The cells generated in this procedure have been shown to spontaneously
aggregate into clusters that resemble islets capable of releasing insulin and c-peptide in a glucosedependent fashion. Transplantation of these islets into diabetic NOD/SCID (non-obese
diabetic/severe combined immune deficiency) mice resulted in significant reductions in blood
glucose. Transforming the body’s own cells into new islets would be an exciting advance for
human transplantation to treat type 1 diabetes because current methods require the use of
immunosuppressive drugs to prevent the body from rejecting the transplanted cells. Moreover,
difficulties in preserving the quality of islets used in transplantation persist. This therapy is
currently in preclinical development and Opexa has designed a phase 1 clinical study with the
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primary endpoints of safety and insulin independence or reduction in exogenous insulin
requirements at one year after initial infusion.
•

Insight — Planning nationwide launch of Insight Foot Care Scale: As readers know,
practicing foot care is extremely important for patients with diabetes; a recent study shows that
the daily foot check can prevent foot complications by up to three-fold. Insight has created a
combination personal weight scale with a tool that should help reduce complications by making it
easy for patients to practice their own preventive foot care. Run by highly regarded marketing
experts Bob Guest and Ansley Dalbo, Insight just began a nationwide (US for now) launch of its
Foot Care Scale. The cost is $79.99, and although not currently reimbursed by insurance, it is a
logical next step in our view for payors who want to test a cheap, easy solution for reducing long
term complications like amputations. As we wrote recently in our patient newsletter diaTribe
(http://www.diatribe.us/issues/14/new-now-next.php), we think the scale is quite elegant in its
simplicity. The goal of the Foot Care Scale is to motivate patients toward daily foot care by
circumventing the problems (i.e. poor vision and lack of mobility) that many patients, especially
those who are overweight, encounter when examining their feet on their own. The scale is
designed, for example, with a set of magnified mirrors that allow for easy observation of the soles
and heels of the feet and has a large, easy-to-read display for weight. These features may not
sound groundbreaking, but if they result in more checking of feet outside the doctor's office, it is a
win-win option. We like how smart it is and hope there will be a trial that tracks self-care
improvement over time. As Dr. David Armstrong (University of Arizona, Phoenix, AZ) says,
“There is a growing belief among healthcare professionals that many amputations among people
with diabetes could be prevented with simple foot care… Checking their feet daily allows people
with diabetes to identify any small cuts and blisters and take preventative measures before they
advance into serious problems. (We like the catchy website name - www.focusonyourfeet.com.)

•

Bayhill Therapeutics — Working towards a diabetes vaccine: San Mateo-based private
company Bayhill Therapeutics is developing a novel vaccine for type 1 diabetes. The vaccine has
the potential to delay or prevent the onset of type 1 diabetes, or to prolong the so called
“honeymoon period” that occurs after type 1 diabetes is diagnosed when patients require little or
no injected insulin. The vaccine, which is currently in phase 1 trials, uses a DNA-based approach
to promote immune tolerance — preventing the immune system from attacking the body’s own
cells and tissues. In this case, the vaccine promotes tolerance toward proinsulin. Many patients
with type 1 diabetes have an autoimmune response to proinsulin, though we note that several
other auto-antibodies are common as well, such as anti-glutamic acid decarboxylase (anti-GAD),
the target of Diamyd’s type 1 diabetes vaccine. Since pancreatic beta cells display fragments of
proinsulin on their surface, tempering this response could hypothetically slow or stop the
autoimmune attack against pancreatic beta cells, arresting the progress of the disease and
possibly allowing some patients to regain some beta cell function. While the phase 1 study is not
powered to determine efficacy, the interim results look promising. Treatment seems to partially
maintain C-peptide levels over a six-month time period, although the results have not been
significant due to the study’s small sample size. Most importantly, the vaccine seems safe with no
serious adverse events reported thus far. Dr. Hideki Garren, the CSO of Bayhill, told us in a recent
meeting that DNA-based vaccines have been used in hundreds of clinical trials to date without
serious adverse events. We’re optimistic about this approach and think it might provide
advantages in terms of patient safety compared to other broad immunosuppressive therapies.
Furthermore, given the mechanism involved, there is the potential for combination therapy with
anti-CD3 therapies such as Tolerx/GSK’s otelixizumab and MacroGenics/Eli Lilly’s teplizumab.
— by Kaku Armah, Jenny Lesser, Brendan Milliner, Melissa Tjota, Nick Wilkie, and Kelly Close
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4. DCU Interview discussing the results of NICE-SUGAR with Drs. Simon
Finfer, Anthony Furnary, Jean-Charles Preiser, Atul Malhotra, and Greet
Van den Berghe
We had the good fortune of interviewing five leaders in the field of glucose control in the ICU just when
data were reported from NICE-SUGAR, one of the most anticipated trials in this field. We talked about
expectations for the trial, hypoglycemia, and glycemic variability, and heard an almost unanimous call
for more accurate glucose sensing technology designed for the ICU. The four experts we spoke to were:
•

Professor Simon Finfer (The George Institute, Sydney, Australia) is the study chair of
NICE SUGAR study management committee. He presented the trial in Brussels at the ISICEM
(International Symposium on Intensive Care and Emergency Medicine) in March.

•

Dr. Anthony Furnary (Starr-Wood Cardiac Group of Portland PC, Portland, OR)
started the Portland Diabetes Project and wrote the Portland Protocol in 19921, and is thus
deemed the “father of tight glycemic control.”

•

Dr. Atul Malhotra (Harvard Medical School/Brigham and Women’s Hospital,
Boston, MA) is the writer of a number of key articles on in-hospital glucose control and a
frequent reviewer.

•

Dr. Jean-Charles Preiser (Centre Hospitalier Universitaire de Liège, Liège,
Belgium) was an investigator in the important Glucontrol and VISEP studies. Both studies
looked at tight glucose control with intensive insulin therapy and were prematurely halted due
to a high incidence of hypoglycemia.

•

Dr. Greet Van den Berghe (University of Leuven, Leuven, Belgium) more or less
created this field of inquiry with her 2001 surgical ICU study popularly known as Leuven I. Her
group also performed the follow-up Leuven II study in the medical ICU population in 2006.

What blood glucose ranges are optimal?
DR. FURNARY: We who publish the Portland Protocol do not believe in a single target level range. We
believe in the stepwise implementation of progressively lower target ranges. Therefore, we provide on our
website, free of charge, Portland Protocols with several different target ranges. In the ICU, we provide
protocols with target ranges of 125-175 mg/dL, 100-150 mg/dL, 80-120 mg/dL, and 70-110 mg/dL. We
always recommend starting high and moving to lower ranges. Similarly, we have four target levels for the
[general hospital] floor — 150-200 mg/dL, 125-175 mg/dL, 100-120 mg/dL, and 80-120 mg/dL. Through
this phased implementation approach, nurses become more comfortable with tight glycemic control, and
it ends up being safer for the patients. Then, we have an entirely different approach for sepsis, with a
target of 120-165 mg/dL because these are more brittle patients and more prone to hypoglycemia.
DR. MALHOTRA: The data to my mind are equivocal in the sense that I still don’t know what is ideal. I
know that glucose at 300 mg/dL is probably bad, not based on randomized trials but common sense. I
know glucose at 30 mg/dL is probably bad, again not based on randomized trials but based on common
sense, so I would recommend something in between 30 and 300 mg/dL. What I recommended in my New
England Journal of Medicine editorial was a value of 150 mg/dL as a threshold. People bicker at that
saying how do you know 150 mg/dL is better than 140 mg/dL or 160 mg/dL for that matter? I don’t know
at this point.
The Portland Protocol is a highly-regarded set of orders for intravenous insulin infusions in
hospitalized patients
1
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DR. PREISER: Optimal glucose ranges likely vary between subgroups. You can look at diabetic vs. nondiabetic patients, different ICU populations (surgical, cardiac, medical, pediatric). It is possible that some
hospital populations would benefit more than others from tight glycemic control but these are still
hypotheses. I think everyone would agree that having blood glucose higher than 180 mg/dL in the ICU is
no longer acceptable. Personally, I would argue that 80-110 mg/dL is probably too risky in terms of the
risk of hypoglycemia using current tools. This range is called normoglycemia, but we should keep in mind
that 80-110 mg/dL may not be normal (or even desirable) for stressed patients. So what we believe is that
80-140 mg/dL or 80-150 mg/dL are probably more acceptable since they provide a better risk to benefit
ratio. I would like to see a study showing a benefit at 80-110 mg/dL before we agree there is one, given the
risk of hypoglycemia.
DR. VAN DEN BERGHE: I can’t say, and I won’t try to recommend our targets for anyone else, because
it depends on so many things. We have a target range that we have proven in three trials provides the
lowest mortality. In our setting we use 80-110 mg/dL for adults provided glucose measurements are
performed with a blood gas analyzer, a particular nutrition strategy, and trained nurses. Without the
necessary experience, accurate devices, and time resources for frequent measurement, maybe higher
glucose targets (as seen in the NICE-SUGAR conventional arm) are safer because you are still getting
improved mortality rates. In that setting, the average level of the control group in NICE-SUGAR (around
140 mg/dl) is probably right.
DR. FINFER: NICE-SUGAR is the largest trial to date, and we have the most generalizable data, so we
have to recommend that this (144-180 mg/dL) is better than more intensive control.

Hypoglycemia and glycemic variability in the ICU
DR. FURNARY: Most studies publish hypoglycemic data as a percentage of patients who experience one
or more glucose levels below 40 mg/dL. Certainly that is a critical level, but we have always held ourselves
to a higher standard ever since we began this endeavor to ensure the best safety profile for patients on the
Portland Protocol. As such, we evaluate our hypoglycemic rates not only by what percentages of patients
are below 40 mg/dL but also below 50 mg/dL and 60 mg/dL as well. Of course, the lower the target
range, the higher the incidence of hypoglycemia. Our current incidence of hypoglycemia less than 40
mg/dL with a target range of 70-110 mg/dL occurs in 0.3% of our patients. In the entire Portland Diabetes
Project experience, only 1.5% of patients experienced hypoglycemia less than 60 mg/dL. Not all protocols
are equally effective in preventing hypoglycemia.
DR. MALHOTRA: To me, glucose of 40 mg/dL is quite shockingly low. Emerging data are suggesting
that the threshold should be closer to 80 mg/dL. If your glucose goes below that, it is probably a problem.
There are several interpretations of the rationale for using this threshold. One is that even if you have one
value that is 75 mg/dL, and you never record anything below 75 mg/dL, that is associated with a bad
prognosis. The second thing is that it’s possible, when you measure a value of 75 mg/dL, that in fact there
are values lower than that. It’s just that you’re only getting glucose values five or ten times a day in these
patients, and it’s possible you’re missing some of the lowest values. So the fact that there is a 75 mg/dL
recorded may be a marker that, in fact, there are values that are 50 mg/dL or 60 mg/dL as well. The other
possibility that I mentioned in the 2006 NEJM editorial is that it might not be the glucose at 75 mg/dL
that’s the problem per se; this hypoglycemia might be a marker of something else like the failure of
counter-regulatory hormonal systems. It might be that low glucose is the marker of some other problem
or maybe that low glucose per se is the problem. That’s hard to parse out.
DR. PREISER: Most studies suggest below 40 mg/dL, and I think that’s reasonable. We can say that the
organ that will suffer the most from hypoglycemia will be the brain. We know that below a blood glucose
level of 40 mg/dL, the level of glucose around the cerebrospinal fluid will be 0 mg/dL. So in this case
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there is a huge risk of neural deficiency and neuroglycopenia. We don’t know whether these thresholds are
seen in other patients, but we do know it’s true in patients with cerebral injuries. Between 40 mg/dL and
80 mg/dL, there is no evidence of other damage, but it may be an issue also of variability. There is again a
gray area there. We should study how large swings affect morbidity and mortality rather than just high
levels of glucose.
DR. VAN DEN BERGHE: Of course, hypoglycemia is dangerous, particularly if you don’t spot it, and it
should be avoided. But if hypoglycemia is very short lasting it’s probably not so bad. In our ICU we
monitor frequently to catch it and treat it quickly. So in our hands, we have shown that hypoglycemia is
not causing any detectable damage, although in another setting it could be quite dangerous. You have to
detect hypoglycemia reliably. If it goes undetected and it stays untreated, that is dangerous. Also, if the
nurses think it’s hypoglycemia and they are wrong because it was an erroneous reading on an inaccurate
glucose meter, then they stop the insulin and the blood sugar spikes. This causes variability. It’s very hard
to say whether glycemic variability was an independent contributor to mortality in NICE-SUGAR. We are
doing some studies where we are trying to address this question. It’s a difficult question to answer without
getting into possible bias. Association does not necessarily mean causality. The sicker you are, the more
glycemic variability you may have, and so it becomes “which came first?” Are you sicker, causing
increased glycemic variability, leading to increased risk of death; or does glycemic variability cause you to
get sicker, which then leads to increasing risk of death? That’s very hard to say.
DR. FINFER: We have over a million hours of blood glucose data from NICE SUGAR. We will analyze
this data in a lot more detail, and it might well be that lesser degrees of hypoglycemia contribute to
mortality, but we don’t know that yet. This analysis can be complex, but we will attempt to do it.

Given the negative result of NICE-SUGAR
DR. FURNARY: We’ll have to work harder than ever to be sure that those populations that do benefit
from tight glycemic control will still get tight glycemic control. Investors in continuous glucose monitoring
companies and the CGM companies themselves may have to adjust their business projections to just
include proven patient populations such as diabetic cardiac surgery patients.
DR. PREISER: We should carefully look at the reasons for this negative result. It may center on
glycemic variability. Something we should think about if variability is found to be associated with
outcomes is whether it would call for less use of rapid acting insulin in IV insulin delivery to reduce
glycemic variability. The non-glycemic effects of insulin as well as the type of feeding must also be
examined – enteral versus parenteral feeding.
DR. VAN DEN BERGHE: In NICE-SUGAR, the mean glucose per patient [in the control group] was
141 mg/dL, so that means that 50% of patients were below 141 mg/dl (by the definition of mean in a
normally distributed population). In the intensive insulin therapy [IIT] group, the target was 108 mg/dl
and their mean was 115 mg/dl. The mean was actually above the upper limit [for that group], so that
implies that a lot of patients occupied intermediate mean glucose values. The groups really overlap so
maybe the overlap region is where most of the glycemic mortality benefit occurs. NICE-SUGAR is a very
methodologically well-organized multi-center trial and in the preparation phase, they documented that
the expected mortality was 30%. The control group actually had 24.7% mortality, so they did much better
than expected. We believe that as you get further down to lower glucose levels you can improve mortality
further, but then you start flirting with the risks. Managing these risks comes down to expertise in the
ICU.
DR. FINFER: …Drawing conclusions is fraught with danger. So there is no randomized controlled trial
data that would convince me to treat any groups of my patients differently.
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Tools for achieving glucose control in-hospital
DR. FURNARY: I’m excited about the novel approaches that go beyond glucose oxidase and G6PDH
(glucose-6-phosphate dehydrogenase) chemical technologies. I’m interested in the transdermal
technologies and in-dwelling fluorescence technology. Thinking in terms of glycemic variability, the truth
is, I am not yet sure about whether (or why) it is, or may not be, important in this arena.
DR. MALHOTRA: Continuous glucose monitoring would help in the sense that, if I see somebody that
has a mean glucose at 90 mg/dL and they’re highly variable, we’re probably missing the very low values
because of large measurement intervals with episodic bedside glucose checks. If you had a continuous
monitoring device, and you could obtain glucose levels between very short intervals, it would be useful
because you would be more aware of the extreme values and can act accordingly.
DR. PREISER: From a researcher’s perspective, I’m very optimistic about the usefulness of a continuous
glucose monitoring device in the hospital. In terms of its ability to impact outcomes, there is still a
question mark. Ultimately, outcomes depend on resources available. The risks of hypoglycemia can’t be
managed in a regular ward. In the present state, given the tools, it’s very hard to have recommendations
after discharge.
DR. FINFER: As I said before in JAMA, the next step [with continuous monitoring] is to do some phase
II multi-center efficacy studies, with a very accurate system of measurement and prove we can maintain
tight control in the range we want. If we can show that, then we could move to a phase III type trial with
CGM – I think that is the way this field ought to move forward. This is a difficult treatment to deliver – it’s
not like taking a pill!
DR. VAN DEN BERGHE: To make a good treatment decision you need a more accurate tool than
point-of-care blood glucose meters. If you have a meter with an error range larger than the range you are
targeting, you will make the wrong decisions. We need a continuous, accurate glucose monitor suitable for
the ICU setting. A continuous monitor will help reduce variability, and it will also allow you to get into the
target range more easily, which is what we want to do. We have previously tried some of the available
continuous subcutaneous sensors, but they are not appropriate for the ICU. I know there are some other
devices in development, and they all use different technologies. A closed loop system for the ICU is
probably easier to develop than the ambulatory artificial pancreas for people with diabetes. You have to
have a way to enter patient-specific risk factors, such as feeding and other things, and integrate them with
the blood glucose value.

Open questions on NICE SUGAR from Close Concerns:
•
•
•
•
•
•
•

•

How were the targets chosen? What are the implications of the results given that many centers in
the US practicing TGC have averages well above the conventional blood glucose average reached?
How many centers were able to adhere to the glycemic control protocols? How frequently was
blood glucose checked versus the protocol instructions?
How much would hypoglycemia be reduced with more accurate, continuous monitoring?
How does this result affect the thinking about whether TGC benefit is due to the effects of insulin?
Could blinding be better addressed if there were sensor augmented automated insulin infusion
protocols suitable for use in the ICU?
What kind of bias was introduced by trying to predict who would have a length of stay greater
than three days?
How much weight should be put on the fact that a substantial number of patients in the intensive
arm were "modestly above target?" Will there be a subgroup analysis on outcomes for those that
reached targets?
How does this result affect the criticisms of excessive parenteral feeding in Leuven I (and II)?
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•
•

What were the nurse to patient ratios?
What is normoglycemia considered to be a critically ill population? What should it be?
— by Kaku Armah, John Close, and Kelly Close

5. In the News: Dr. Stephen Sanders, Chairman of St. John’s Mercy Medical
Group
For 15 years, Dr. Stephen Sanders has been an internist at Saint John’s Mercy Medical Center in St.
Louis, MO. He currently serves as chairman for the board of directors of St. John’s Mercy Medical
Group. In 2007 Dr. Sanders was recognized in the St. Louis Magazine as one of the best doctors at St.
John’s Mercy Medical Group providing quality care to patients with diabetes. The recognition comes
from the National Committee for Quality Assurance (NCQA) and the American Diabetes Association
(ADA) through its Diabetes Physician Recognition Program. Dr. Sanders’ latest pursuits include
teaming up with the Energizer Specialty Battery line in 2009 to help educate people on crucial tools
needed to manage diabetes. In a recent conversation with Close Concerns, Dr. Sanders opines on issues
affecting patients and providers ranging from the economics of the disease to insulin administration.
Inadequate self-management reigns among primary care patients
“I think one of the takeaway messages [from NICE SUGAR] is that some of the machines that are
available to monitor diabetes are necessary for care, and we found that a majority of patients did not have
a monitor. We found that about 40-50% of people had glucose monitors and used them regularly, so
ultimately it was a small percentage of people that were actually checking their blood sugars. We also
found that there were a significant number of people that were not following up with physicians regularly,
eating healthily, following a proper exercise regimen, and other things that they were supposed to be
doing to manage their diabetes.”
Individualized therapy is key for patients
“Physicians look at the impact of certain medicines. For example, Januvia (Merck’s sitagliptin) is an
interesting medicine as it has a pretty small impact with an average A1c drop of -0.8%, but it is extremely
convenient for patients. On the other hand, Byetta (Amylin/Eli Lilly’s exenatide) is usually taken three
times a day, but for patients that have post-prandial hyperglycemia and cannot control their appetites, it’s
good for them. We really have highly individualized therapy when you look at the size and shape of the
person, their motivation, and their finances. This personalization goes back to taking a lot of time in the
exam room.”
Fears of insulin initiation represent a barrier to better management for many patients
“Initially, almost everybody is scared of insulin, so we have started asking questions like, ‘Do you think
because I’m putting you on insulin it’s the end?’ Almost everybody says yes, so I say, “Let me change your
thinking, and look at it as easing some of your control. Your A1cs are 10.0%, and every time you get an A1c
test you are worried and beat yourself up about it. Now, let us get your A1c down to 8.0%, 7.5%, or 7.0%.
If you ask people why they are afraid of insulin, it is usually pretty easy to talk them into it if you show
them that it is clearly the better medicine for them.”

A greater emphasis is needed on using blood glucose monitors
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“There are many possible reasons why more individuals are not using blood glucose monitors. If people
do not have insurance, part of the difficulty comes from buying test strips, which run about $1.00. It is
really the machines that are the cheap part. I think there are a lot of physicians who don’t necessarily
emphasize blood sugar monitoring. It doesn’t necessarily need to be two or three times a day for everyone,
but I think there are some physicians that don’t emphasize it enough. There is also the patient factor of, ‘I
get tired of sticking my fingers,’ ‘My fingers hurt,’ and ‘I’m busy.’”
Time pressures make it difficult for physicians to spend a lot of time with their patients
“Most people with diabetes come in not only for their diabetes but also their cholesterol, blood pressure,
social issues, and neuropathy. Juggling the time is a little bit difficult. It helps that we are fully
computerized in all of our offices, and we have print materials that we can give to patients. I think we are
one of the leaders in our computerization.”
Obesity issues need to be tackled with a greater focus on education and motivation
“The depressing part for us is that it’s the obesity part that telemedicine and doctor’s visits have difficulty
impacting. It’s terrible looking at weight loss over time because it is really difficult to achieve and sustain
without gastric bypass, which is expensive and comes with risks. So, I think it still comes down to
educating and motivating people to make lifestyle changes. You can take an overweight person and
control their A1c with good visits and telemedicine, but they will still be obese. That approach treats the
results of the problem, not the problem itself – lack of exercise, poor diet, and a sedentary lifestyle. Some
of the long-term answers may be educating families with obese kids and teaching the kids how to live a
healthy life.”
Looking toward the future generation
“Once people get out of school, you cannot really regulate anything they eat. You see weak attempts at
regulating McDonald’s and transfats, but it does not make much of an impact. I think you can make an
impact in school programs because the government is paying for it, so they can dictate what types of food
go in. Schools can also make available exercise and physical education programs, and by educating kids,
we can also educate their parents. I don’t know what we can do at a policy level because most of this
epidemic is in adults. The biggest impact needs to be made with kids.”
Media attention can help increase diabetes and obesity awareness
“You have to approach education from several areas: physicians, office staff, and diabetes educators. I
think the media plays a large part in it simply by reminding people about diabetes and obesity. When
people see an ad on TV describing diabetes, obesity, exercise, healthy eating, and other relevant topics, it
jogs their memory a little bit. I think getting patients in regularly and giving them the relevant
information is the important part. For example, when they use a blood glucose monitor and see the
positive impact on blood sugar and general well-being that is where we gain a little bit on the patient
compliance part.”
— by Kaku Armah, Melissa Tjota, and Kelly Close

6. Conference Pearls: Society of Critical Care Medicine
January 31-February 4, 2009 • Nashville, TN • www.sccm.org/Annual_Congress/Pages/default.aspx
While the Annual Meeting of the Society for Critical Care Medicine (SCCM) had considerably fewer talks
on the glycemic debate in critical care this year, the intensity of the debate was very strong. There was
one main session addressing the issue, featuring Dr. James Krinsley (Stamford Hospital, Stamford, CT),
Dr. Jean Charles Preiser (University Hospital of Liege, Liege, Belgium), and Dr. Atul Malhotra
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(Harvard Medical School, Boston). They were each charged with presenting compelling evidence
supporting different ranges of glucose control, and they all delivered persuasive arguments. As an
editor’s aside, we look forward to more work being done on the in-hospital glycemic variability front,
although progress has been slow here given the enormous patient need. Echoing the thoughts coming
out of last year’s SCCM, many of the glycemia discussions are still focused on figuring out the correct
criteria for establishing glycemic targets and establishing/reporting hypoglycemia. We also heard a
great deal about the call for new technology to accurately and continuously measure glucose in the
critically ill population, without putting too much of a strain on manpower resources. See our poster
section for further details.
Glycemic control: Goldilocks and the Three Bears
•

James Krinsley, MD (Stamford Hospital, Stamford, CT), was charged with defending
the euglycemic target of 80-110 mg/dL for tight glycemic control in critically ill patients.
He cited observational and prospective randomized data in support of this target and stressed that
glycemic variability was the “missing piece of the puzzle.” He posed a series of questions that he
instructed attendees to ask once the NICE-SUGAR data are published: 1) Was there adequate
glycemic separation between groups?; 2) Was there a low rate of hypoglycemia?; 3) Was glycemic
variability addressed/reported?; and 4) What about morbidity? Keep in mind that the primary
outcome for this study is 90-day mortality and not hospital mortality. In his talk, Dr. Krinsley cited a
study in Critical Care Medicine, 2008, by his group that compared mortality risk between different
quartiles of glycemic variability. Notably, they found a five-fold difference in mortality between the
lowest and highest quartiles of glycemic variability (6% vs. 30%).

•

Charles Preiser, MD, PhD (University Hospital of Liege, Liege, Belgium) stated outright
that the risks of tight glycemic control with intensive insulin therapy may outweigh the
benefits. He stressed the fact that only a single randomized prospective trial (Leuven I) has shown a
survival advantage for intensive insulin therapy. He also mentioned the large workload imposed by
tight glycemic control and insulin infusion protocols on nursing staff. Critics of this view would point
to improving technology that lighten the nursing load and study design problems that may explain the
“failed” trials.

•

Atul Malhotra, MD (Harvard Medical School, Boston), who spoke about appropriate
glucose intervals, emphasized that current data have not provided an adequate answer
to this question. He spent a fair amount of time critiquing the two most famous in-patient glycemic
control studies, the two by Van den Berghe, NEJM, 2001 and 2006. He discussed problems with the
randomization, blinding, and the use of non-standard nutrition for an ICU environment. He argued
for a hypoglycemia cutoff of 80 mg/dL since some data have shown deleterious effects below this
range. He advocated using new technologies in outcome-based randomized controlled trials to find
the ideal range for blood glucose in the ICU.

•

Tight glycemic control has been shown to have benefits in the surgical ICU, to cause
potential harm in the medical ICU, and has unknown effects in the trauma ICU. Jason
Sperry, MD, MPH (University of Pittsburgh Medical Center, Pittsburgh) expressed his personal
opinion that tight glycemic control would have an even greater benefit in the trauma ICU. He
encourages tight glycemic control but emphasized that better glucose monitoring and insulin dosing
technology are necessary to achieve it. He discussed two studies performed by his group investigating
early or late post-injury hyperglycemia. Both studies concluded that hyperglycemia was associated
with in-hospital mortality; however, neither study showed a link between hyperglycemia and
nosocomial infection. Nosocomial infections stem from treatment in a hospital or a healthcare service
unit, but secondary to the patient's original condition. His research (in press, 2009) concluded that
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persistent hyperglycemia is a marker of the severity of the physiological insult and organ dysfunction,
which occurs post-injury. This suggests that as the mean level of glycemic control worsens, so does
organ function. He cited a number of studies showing the deleterious effect of poor glycemic control
in patients with traumatic brain injury.
Poster session highlights
•

(262) Mid infrared spectroscopy is highly accurate in measuring glucose in ICU
patients. Grant Bochicchio, Kelly Lettich, Kim Lumpkins, Ryan Gens, Kelly Bochicchio, Thomas
Scalea, Anthony Herrera, Patricia Lamberst, and Jennifer Kent (University of Maryland/R. Adams
Cowley Shock Trauma Center/VAMC, Baltimore, MD). This study looked at the OptiScanner
(OptiScan), which uses mid-infrared spectroscopy to measure blood glucose, in a mixture of 50
critically ill patients (cardiac, surgical, medical, and trauma). OptiScan is currently looking for FDA
clearance of the OptiScanner and is pursuing an indication to allow therapeutic dosing based on
glucose data from the device.

•

(276) Non-invasive monitoring of blood parameters in critically ill patients. Aharano
Weisntein, Olga Herzenstein, Ephraim Gabis (OrSense, Nes Ziona, Israel), and Pierre Singer (Rabin
Medical Center, Petah-Tikva, Israel). This was a small (n = 14) study testing (what we assume to be)
OrSense’s occlusion spectroscopy technology in a critically ill cohort. We haven’t previously seen this
company’s work at this meeting; having a poster presentation spot as a non-invasive technology is
notable given general concerns about signal-to-noise ratios using non-invasive techniques. Clarke
error grid analysis showed 74.5% of the measurements fell within zone A, with 20.7% in zone B. We
would imagine non-invasive monitoring in critically ill populations to be particularly difficult given
problems such as swelling and sepsis, which could interfere with accurate measurements.

•

(277) The status of glucose control in US intensive care units. Curtiss Cook (Mayo Clinic,
Scottsdale, AZ), Victor Abad (The Epsilon Group, Charlottesville, VA), Gail Kongable (Family
Medicine of Albemarle, Charlottesville, VA), Yvonne Hansen, Dave McMahon (Luminous Medical inc,
Carlsbad, CA). This study was aimed at creating an argument for better glycemic control in US ICUs,
and was performed in conjunction with Luminous Medical, one of the players in the continuous
glucose monitoring in-hospital arena, which has an obvious interest in promoting the use of more
accurate monitoring tools. The analysis included nearly three million point-of-care bedside blood
glucose measurements from over 158,000 patients. Admission blood glucose was over 140 mg/dl in
65% of patients; mean glucose was 80-110 mg/dL in 26%; mean glucose was 80-140 mg/dL in 35%;
and overall mean glucose was 153 mg/dL. Larger hospitals (≥400 beds) had lower mean glucose than
smaller ones (≥200 beds; p <0.001). Academic and urban centers did better than rural hospitals, and
West Coast hospitals had the lowest mean glucose values geographically. The authors called for
increased hospital participation in such data collection programs to facilitate creation of a “national
benchmarking process for development of best practices and improved hyperglycemia management.”

•

(282) How are US hospitals addressing glycemic control in their intensive care units?
Curtiss Cook (Mayo Clinic, Scottsdale, AZ), Victor Abad (The Epsilon Group, Charlottesville, VA), Gail
Kongable (Family Medicine of Albemarle, Charlottesville, VA), Yvonne Hansen, and Dave McMahon
(Luminous Medical, Carlsbad, CA). This study took the form of a questionnaire administered to 50 US
hospitals to gauge glycemic control efforts within their respective ICUs. The survey took place from
July to August 2008 and had an impressive 94% response rate. 66% of the respondents had either
partially or fully implemented glycemic control protocols in their ICUs; 60% used a written insulin
infusion algorithm though 14% still had physician-directed insulin dosing. 94% of the hospitals had a
hypoglycemia treatment protocol. 45% reported target ranges of 80-140 mg/dL and 23% targeted 80110 mg/dL. 96% still used point-of-care blood glucose meters for finger sticks. Over half (52%)
Diabetes Close Up #90 ~ April 2009 ~ NICE-SUGAR: A Bitter Pill to Swallow www.closeconcerns.com

26

suggested lack of physician buy-in as the most common barrier to protocol implementation. This was
followed by hypoglycemia (46%) and lack of administrative resources (39%).
— by Kaku Armah and Melissa Tjota

7. Conference Pearls: 2nd International Conference on Advanced
Technologies and Treatments for Diabetes
February 25-28, 2009 • Athens, Greece • www.kenes.com/attd/
The 2009 ATTD conference in Athens, Greece, was a fascinating overview of the current state of
diabetes devices. We look forward to this conference because it gives a comprehensive, international
picture of the year’s device highlights. The conference included a large number of presentations about
CGM and closed-loop systems, which are really coming into their own. On the CGM front, we were
excited to hear the presentation of the results from the “well-controlled” cohort of the JDRF study,
confirming the benefits of CGM even in those patients who already practice good glycemic
management. We were interested to hear about improvements to the Medtronic CGM system and plans
for a closed-loop system from Dr. John Mastrototaro, and were intrigued by Dr. Udo Hoss’s
presentation suggesting that the Abbott Navigator may not require calibration to maintain its
accuracy. On the closed-loop, everything seems to be going forward, and we got the sense that an
artificial pancreas is moving ever closer to a commercial reality. Issues of patient safety remain the
biggest hurdle in our minds, and in the current FDA environment it may be difficult to convince
regulators of an artificial pancreas system’s reliability.
Continuous glucose monitoring
•

John Mastrototaro, PhD (Medtronic Diabetes, Los Angeles, CA), discussed
improvements to the current Medtronic’s CGM products such as moving to a six-day
sensor from a three-day and reducing start-up time from two hours to 30 minutes. He
noted other important areas the company was working on, such as reducing calibration requirements
(and even pursuing a finger stick replacement claim), reducing sensor size, combining the sensor and
insulin delivery sites, and improving sensor accuracy, especially in the hypoglycemic range. He
mentioned that Medtronic was investigating the role of glucagon and Symlin in the artificial pancreas,
alongside insulin. We heard a great deal overall about the artificial pancreas and he described a Yale
study where “time in zone” for someone with an A1c of 7.1% increased from 58% to 82% with the
calculated new A1c dropping to 5.8%. He also discussed wireless connectivity from sensors to mobile
phones, cars, and home remote monitoring systems, although he didn’t give any sense of when we
would see these products. Finally, he discussed Medtronic’s commitment to the artificial pancreas and
recent trial data. The success that has been achieved with current closed-loop algorithms suggests that
a robust ambulatory product, once approved, could lead to very good A1c control. In a conversation
afterward, Dr. Mastrototaro indicated that Medtronic has mapped out a step-by-step plan to obtain
regulatory approval for an artificial pancreas system, and the company is working with the FDA to
make it happen. Despite a genuine commitment from the FDA to move as fast as possible, we imagine
that it will still take considerable time; Europe is already ahead with the low-glucose suspend feature.

•

Lori Laffel, MD, MPH (JDRF Study Group), presented a welcome result from the JDRF
Study Group showing that well controlled type 1s (A1c <7%) on CGM can maintain that
control while greatly reducing time spent in the hypoglycemia zone, effectively
improving safety and reducing glycemic variability. In this 26-week study, there was a
dramatic decrease in time per day spent below 70 mg/dL in the CGM group (37 min/day less)
although this wasn’t statistically significant because of technical problems with outliers – certainly,
however, it’s a clinically relevant finding. There was also a significant reduction in time spent <60
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mg/dL. A1c did not change in the CGM group, but worsened in the control group, leading to a
difference of 0.3% after 26 weeks. The percentage improving A1c by 0.3% or more was much higher in
the CGM group versus the control group, and conversely the percentage worsening A1c by 0.3% or
more was much lower. The risk of severe hypoglycemia wasn’t different, despite the lower A1c in the
CGM group – we would not necessarily have expected this given the low number of events. Many
presenters at ATTD have commented that patients in control are good candidates for CGM, since they
tend to display more concordant behavior. This trial reinforces that belief and at the same time should
reassure reimbursement bodies that they can still see further health and safety improvements with
CGM even in well-controlled patients. We always say that it’s not just the A1c, it’s the quality of the
A1c that matters…
•

Udo Hoss, PhD (Abbott Diabetes Care, Alameda, CA), discussed the results of a
compelling study suggesting that the Navigator may be accurate with a factory
calibration, eliminating the need for repeated finger sticks for this purpose. A 12-person
pilot study done by Abbott showed that the accuracy of factory-calibrated sensors as measured on the
Clarke Error Grid was no different from the accuracy when the sensors were calibrated with finger
sticks. Dr. Hoss expressed enthusiasm for the results, but cautioned that more data from diabetic
subjects are needed before firm conclusions can be made. This could be a big win in terms of patient
convenience with the Navigator, were it to be proven to the FDA’s satisfaction.

•

Irl Hirsch, MD (University of Washington, Seattle), gave a talk on CGM, saying that we
have already seen enough to understand CGM and make the case for using it. We know
that it can be very effective, and we know that success has a behavioral component. In that sense, it’s
no different from SMBG or insulin therapy. Just because the behavioral component makes it harder
for conventional trials to deliver ‘clean’ answers doesn’t mean we are paralyzed waiting for proof and
can’t move forward with the clinical work. The message is that academia and diabetes organizations
are applying artificial and pedantic hurdles to the acceptance of CGM by insisting on multiple
randomized controlled trials and incorrectly interpreting trials that had “negative results” instead of
learning from them. Dr. Hirsch asserts that we don’t need any more trials like STAR1 or JDRF – but
in fact there are a dozen or more underway. His approach was a welcome counterpoint to Dr. Jan
Bolinder’s sober talk, which made the case that we have formally proven very little about CGM to
date. But Dr. Bolinder was talking realpolitik, which is that the trials are necessary for reimbursement
and policy makers, despite physicians’ enthusiasm for CGM. Dr. Hirsch’s clinical perspective is
welcome in the debate about CGM.

•

Satish Garg, MD (University of Colorado, Denver), discussed the evidence that CGM use
improves outcomes. We have reached the point with CGM technology, he said, that we need to
reach out to the majority of patients and encourage them to use it widely in order for them to realize
its medical benefits. As the JDRF CGM study results presented at EASD 2008 showed, improvements
were only seen in individuals who used the device and modified their behavior according to the
results. CGM reduces glycemic variability, hypoglycemia, and A1c and works for both pumpers and
those on MDI. Notably, it doesn’t matter whether we start at higher or lower A1cs – CGM still reduces
glycemic variability. If patients start with A1c >9.0% they can double the time spent in
normoglycemia. CGM also allows patients to improve their A1c without increasing hypoglycemia. The
future hope for CGM is a 12-month implantable or non-invasive sensor.

•

Lois Jovanovic, MD (Sansum Diabetes Research Institute, Santa Barbara, CA),
summarized her experience with the use of CGM in pregnancy. As demonstrated by the
Hyperglycemia and Adverse Pregnancy Outcomes (HAPO) study, hyperglycemia during pregnancy
increases the risk of complications, including birth defects and macrosomia. While patients can often
be adequately controlled without CGM, it requires a large number of finger sticks each day (she
Diabetes Close Up #90 ~ April 2009 ~ NICE-SUGAR: A Bitter Pill to Swallow www.closeconcerns.com

28

estimated 8-10) to ensure that glucose levels are within the target range. In addition, many patients
who appear to be in good control may experience significant unreported hyperglycemia, which can be
uncovered by the use of a CGM device. It is Dr. Jovanovic’s opinion that the devices can be put to
good use at all stages of pregnancy. Her A1c goal for women during pregnancy is 5.0% or less.
Insulin pumps
•

Stephanie Amiel, MD (King’s College London, London), discussed the new Medtronic
X54 insulin pump that has a low-glucose suspend feature – this was an excellent talk as
it gave details of this new feature that we hadn’t heard much about yet. According to her
work, initial reports from patients using the device were very positive. Patients liked the set-up,
equipment, and literature that came with the pump, and they felt more secure knowing that insulin
delivery would shut off if their blood glucose went into the hypoglycemic range. However, patients
sometimes found the alarms irritating (we see this with all CGM devices, it seems!). We see this
feature as a big step towards a safe closed loop system — unfortunately, it is not currently available in
the US, and we believe it will be some time before it is since this is a PMA submission and the trial is
being designed at present.

•

A surprising study by Howard Zisser, MD (University of California, Santa Barbara, CA),
suggests that changes in the position of a patient’s insulin pump relative to his infusion
site may alter the rate of insulin delivery. His group found that the rate of basal insulin
infusion from tethered pumps (i.e., “traditional” pumps like Medtronic and Animas as opposed to
wireless pumps like Insulet) could change from 75% to about 125% of the desired rate depending on
whether the pump was below or above the infusion site. The errors were different between the
different pumps, with the Deltec Cozmo pump performing worst of the pumps tested when pumping
uphill. The Medtronic Minimed 515 had the largest degree of insulin surplus delivery when pumping
downhill. The Insulet OmniPod was found to have the least position-dependant insulin delivery –
Insulet is wireless and not position-dependent. We were intrigued by this study and would like to see
confirmation from a second source as well as data from pumps using shorter lengths of tubing.

Closed-loop systems
•

The work of Eyal Dassau, PhD (University of California, Santa Barbara, CA),
demonstrates the lightning progress of closed loop algorithms and was one of the most
exciting closed-loop presentations at ATTD this year. The new L-MPC (learning-type model
predictive control) approach upgrades the MPC algorithms that are already showing strong
performance for the artificial pancreas. Dr. Dassau has a process engineering background and has
created an algorithm that learns about typical daily glucose patterns. A supervising algorithm, called
the ILC, learns about an individual’s lifestyle and then controls the settings for the MPC to achieve
superior performance than just the MPC alone. This approach effectively learns about mealtimes and
minimizes user intervention – so no need for meal announcements. The in silico results show great
control and excellent robustness to meal variations or subject variability – but as with all simulations,
we have to be cautious about extrapolating to real life. The next step is to test L-MPC in the clinic. Dr.
Dassau mentioned that in this setting we could also fine-tune L-MPC more closely to each subject,
which was not done in the simulation.

•

Peter Chase, MD (Barbara Davis Center, Denver, CO), and Bruce Buckingham, MD
(Stanford University, Palo Alto, CA), discussed the use of an algorithm to shut off
insulin delivery and avoid hypoglycemia, leading to outpatient studies. The daytime
studies showed a 57% reduction in hypoglycemia, while the nighttime work showed an 84%
hypoglycemia reduction. The algorithm uses a more sophisticated ‘voting system’ in which five
prediction algorithms contribute to the insulin shutoff decision-making process. This is a very
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impressive result, and takes ‘Low Glucose Suspend’ a step further into the prevention realm. Note that
at no time does this algorithm dose insulin – it’s all about improving patient safety. Which parent
wouldn’t want their child to wear a pump that reduced nocturnal hypoglycemia by 84%? More
broadly, we hope that while 2008 was the year of algorithm development, 2009 will be the year of
inpatient trial results, and 2010 the year of outpatient trial results.
•

Arleen Pinkos, BS, MT, ASCP (US Food and Drug Administration, Washington, DC), is a
strong champion of the artificial pancreas and is working to see it approved as quickly
and efficiently as possible. However, it’s not going to be easy, and in this presentation she gave us
many ‘clues’ as to where the problems lie. Specifically we learned not to over-reach on the intended
use, to avoid complexity in hardware and software, and to focus above all on safety and risk
mitigation. It seems that we will get to the full artificial pancreas by a series of careful steps. Ms.
Pinkos did an excellent job of representing the position of the FDA while advocating for patients: “I
love CGM, it’s a great device. If I were a diabetic I would use CGM. I lost my mom to diabetes. If she
were still alive I would have her use one.”

Islet cell transplantation
•

Marie-Christine Vantyghem, MD (Lille University Hospital, Lille, France) discussed
islet cell transplantation. The procedure allows 30-60% patients to remain insulin independent
for 24 months, and compared to intensive management techniques, better control can be obtained at
the expense of more side effects. Good candidates for islet cell transplantation are those patients with
hypoglycemia unawareness, extreme lability (brittle diabetes), autonomic neuropathy, or those who
have not achieved control on insulin pump therapy – especially if they have had prior kidney
transplants or are too old for pancreas transplants.

Diabetes management guidelines
•

Irl Hirsch, MD (University of Washington, Seattle) discussed the importance of
understanding glycemic variability to improve patients’ glucose control. While variability
itself has not been proven to directly cause complications, Dr. Hirsch pointed out research that
suggests it does play a role in increasing the risk of developing complications. Regardless, monitoring
glycemic variability can still help physicians to improve patients’ overall glucose control by
uncovering problems that are hidden in an ‘average’ A1c value. He discussed the use of SMBG, pump,
and CGM downloads as tools to help physicians identify problems in their patients’ management
habits. He is a big supporter of the use of patient data to help guide inquiries and improve patients’
care, and he gave a number of examples illustrating this use. The work of people like Dr. Hirsch is
helping the diabetes community to recognize the benefits of these technologies and further their
availability to diabetes patients across the US - we believe this is widely praised from within the
industry.

•

Moshe Hod, MD (Rabin Medical Center, Tel Aviv, Israel), discussed hyperglycemia in
pregnancy. While uncontrolled gestational diabetes is associated with negative maternal and fetal
outcomes, until recently it was less clear whether hyperglycemia, without overt diabetes, is also
associated with negative outcomes. The Hyperglycemia and Adverse Pregnancy Outcomes (HAPO)
study, with 25,000 pregnant subjects, found that this is the case, and that hyperglycemia is associated
with increased rates of C-section occurrence, high infant birth weight, and infant hyperinsulinemia.
— by Brendan Milliner and John Close

8. Literature Review: NICE-SUGAR shows increased 90-day mortality
associated with tight glycemic control in the ICU
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Intensive versus conventional glucose control in critically ill patients
The NICE-SUGAR Study Investigators. New England Journal of Medicine, March 26, 2009.
http://content.nejm.org/cgi/content/full/NEJMoa0810625
Editorial: Glucose control in the ICU – How tight is too tight?
Silvio E. Inzucchi, M.D., and Mark D. Siegel, M.D. New England Journal of Medicine, March 26, 2009.
http://content.nejm.org/cgi/content/full/NEJMe0901507
The NICE-SUGAR (Normoglycaemia in Intensive Care Evaluation and Survival Using Glucose
Algorithm Regulation) study was a multi-center randomized controlled trial of blood glucose
management comparing two insulin regimens for patients in critical care — one regimen to maintain
blood glucose between 81-108 mg/dL (4.5-6.0 mmol/L) versus another insulin regimen to maintain
blood glucose between 144-180 mg/dL (8.0-10.0 mmol/L). Patients included in the study were selected
on the basis of their likelihood of staying in the ICU for three or more consecutive days. The primary
outcome measure of the study was all-cause mortality within 90 days of admission, and the results
showed a significantly greater 90-day mortality in the intensively treated group compared to the
conventionally treated group. Incidence of severe hypoglycemia (<40 mg/dL; 2.2 mmol/L) was
significantly greater in the intensively treated group. The subgroup analyses did not reveal any
treatment-specific effect based on the presence of diabetes, comparison of operative versus nonoperative patients, the presence of sepsis, or APACHE II score (a quantitative estimation of a patient’s
predicted death rate in the ICU). At this point it remains unclear whether the increased mortality seen in
the intensive group was due to the lowering of glucose levels, increased use of insulin, hypoglycemia, or
some other factor specific to NICE-SUGAR. As in the recent ACCORD trial, hypoglycemia is currently
receiving the most speculation.
While the results are negative for intensive glucose control in the ICU setting, it is important to point out
that it does not argue against the benefits of normoglycemia; rather, it says that hypoglycemia is more
dangerous than hyperglycemia in the ICU setting. Therefore, better technology is needed to allow us to
target lower glycemic values without getting to hypoglycemia. Continuous glucose monitoring (CGM)
may play a critical role in this setting in better predicting when hypoglycemic events will occur or are
occurring. In the accompanying editorial to NICE-SUGAR, Dr. Silvio Inzucchi and Dr. Mark Siegal
caution against over-reaction to these data and premature cancellation of glucose control protocols.
This makes sense since some hospitals are implementing these procedures and reporting improved
clinical outcomes in their populations.
•

The NICE-SUGAR (Normoglycaemia in Intensive Care Evaluation and Survival Using
Glucose Algorithm Regulation) study was a multi-center randomized controlled trial of
blood glucose management comparing two insulin regimens for patients in critical
care. Between December 2004 and November 2008, 6,104 ICU patients “expected” to remain in the
ICU for at least three days were randomly assigned to receive either intensive glucose control or
conventional glucose control and were subsequently monitored to determine clinical outcomes. Of
these patients, 3,054 were assigned to the intensive glucose control group and 3,050 were assigned to
the conventional group. Baseline characteristics between the groups did not differ in terms of mean
age (60.4 years and 59.9 years respectively), mean APACHE II score (21.1 in both groups; scores
range from 0 [low risk of death] to 71 [high risk of death]), and percentage of operative admissions
(36.9% and 37.2%). Other important similarities included baseline blood glucose levels (146 mg/dL
and 144 mg/dL), individual organ failure/dysfunction scores, and a history of diabetes (20.4% and
19.8%).

•

Blood glucose levels in the intensive treatment group were targeted to within 81-108
mg/dL (4.5-6.0 mmol/L), compared to a range of 144-180 mg/dL (8.0-10.0 mmol/L) in
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the conventional treatment group. Intravenous insulin was used in all patients requiring
exogenous insulin to stay in range. The intervention was discontinued when patients were discharged
from the ICU or began eating but was resumed if the patient was readmitted to the ICU. Despite good
glycemic separation achieved between the groups, the authors report that the glucose levels attained
in the intensive group were “modestly above the target range” in a substantial proportion of patients.
Mean glucose levels of 118 mg/dL (6.6 mmol/L) and 145 mg/dL (8.1 mmol/L) were attained in the
intensive and conventional groups respectively.
•

Adherence to the glucose control protocol was not reported and is an area of major
question from our view. Patients’ blood glucose levels were monitored either every half hour or
every hour using an algorithm based on the patients’ blood glucose level, rate of blood glucose change,
and insulin treatment status. Treatment was discontinued prematurely in 304 of 3,054 patients in the
intensive group (10.0%) and 225 of 3,050 (7.4%) in the conventional group. In the intensive
treatment group, most of the discontinuations were either following a physician request or the
patient’s transfer to palliative care. Whether the difference in discontinuation between the two groups
was significant enough to skew the data is unclear. The full algorithms for insulin use and glucose
monitoring, as well as the protocol for the study and statistical analysis plan, are available for
download at https://studies.thegeorgeinstitute.org/nice/.

•

Most of the feeding was achieved enterally in both groups, 70.0% and 71.4%,
respectively. Treatment lasted for a median of 4.2 days in the intensive group and 4.3 days in the
conventional group. This is important to note since a major criticism of the data from the Leuven
studies (Van den Berghe, NEJM, 2001, 2006) relates to the non-standard use of large amounts of
parenteral feeding.

•

The primary outcome measure of the study was all-cause mortality within 90 days of
admission. Secondary and tertiary outcome measures included all-cause mortality 28 days after
randomization, length of ICU stay, length of hospital stay, need for organ support (i.e. dialysis),
incidence of blood stream infections, and incidence and severity of hypoglycemia. Pre-planned
subgroup analyses included six subgroup pairs: Operative or non-operative patients, patients
with or without diabetes, patients with or without trauma, patients with or without severe sepsis,
patients treated with or without corticosteroids, and patients with APACHE II score of 25 or more or
those with a score of less than 25.

•

Significantly greater 90-day mortality occurred in the intensively treated group
compared to the conventionally treated group (p = 0.02). Of the 3,010 intensively treated
patients for whom final data were available, 829 (27.5%) patents died 90 days after randomization.
Compared to the 751 (24.9%) out of 3,012 conventionally treated patients who died, this creates an
odds ratio for death due to intensive control of 1.14 (95% confidence interval, 1.02 – 1.28; p = 0.02)
even after adjustment for predefined baseline risk factors. Causes of death did not differ statistically
between the groups with the exception of cardiovascular death, which was significantly higher in the
intensively treated group (41.6% versus 35.8% of those who died in the respective groups).

•

Incidence of severe hypoglycemia (<40 mg/dL; 2.2 mmol/L) was significantly higher in
the intensively treated group. 206 out of 3,016 (6.8%) in the intensive group had severe
hypoglycemia compared to 15 out of 3,014 (0.5%) in the conventional group. This creates an odds
ratio for severe hypoglycemia associated with intensive control of 14.7 (95% confidence interval, 9.0 –
25.9; p < 0.001). 60.1% of all episodes of severe hypoglycemia were confirmed by laboratory
measurements, 38.9% were unconfirmed bedside readings, and confirmation status for the remaining
1.0% was unknown. These rates of hypoglycemia are low compared with some previous studies
including Leuven II (no benefit of tight glycemic control in the medical ICU), which reported 18.7%
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versus 3.1% hypoglycemia in the intention-to-treat analysis of the intensive and conventional
treatment arms, respectively. On the other hand, hypoglycemia rates were about 40% higher than the
Leuven I study that showed a beneficial effect of tight control in the ICU. Clinicians were instructed to
obtain laboratory confirmation of all hypoglycemic point-of-care readings before treatment.
•

No significant difference in median length of ICU or hospital stay was observed
between the two groups. In our view, this finding has a potential negative impact on the cost
effectiveness argument for tight glycemic control that has been proposed elsewhere. Also contributing
to this negative impact was the similarity between the two groups in the numbers of patients in whom
new single or multiple organ failures were reported. Likewise, the number of days of mechanical
ventilation and renal replacement therapy were also not significantly different between the two
groups, nor were the rates of positive blood cultures (sepsis) and red blood cell transfusion rates.

•

The subgroup analyses did not reveal any treatment-specific effect based on the
presence of diabetes, comparison of operative versus non-operative patients, the
presence of sepsis, or APACHE II score. The authors did report, however, a possible trend
toward subgroup-specific effects when considering patients with and without trauma (p = 0.07) and
those who were or were not receiving corticosteroids (p = 0.06). Analyses of both of these subgroups
favored the use of intensive treatment.

•

The authors highlighted blinding difficulty and the use of expected length of stay as an
inclusion criterion as limitations of the study. The issue of blinding difficulty with studies
looking at glucose control in critically ill patients is one that has been raised several times. Our
conversations with experts in the field suggest that one of the more feasible ways of getting around
this problem is through the use of continuous glucose monitoring in conjunction with automated
insulin infusion protocols that are able to maintain patients at a certain glucose level.

•

At this point, whether the increased mortality seen in the intensive group was due to
the lowering of glucose levels, increased use of insulin, hypoglycemia or some other
factor specific to NICE-SUGAR is unclear. The issue of glycemic variability was not specifically
addressed in the paper.

•

In the accompanying editorial to NICE-SUGAR, Dr. Silvio Inzucchi and Dr. Mark Siegal
caution against over-reaction to these data and premature cancellation of glucose
control protocols. This makes sense since some hospitals are implementing these procedures and
reporting improved clinical outcomes in their populations.

•

The editorial makes important comparisons between NICE-SUGAR and the earlier
Leuven studies (NEJM 2001, 2006, Van den Berghe) in an attempt to explain their
divergent conclusions. The Leuven studies, showing a beneficial effect of tight glycemic control,
were both single-center trials in Belgium while NICE-SUGAR was a multinational study, which may
suggest that the Leuven data may not be generalizable outside of that particular population. Notably,
the protocol used in the conventional group in the Leuven studies required intervention for glucose
levels greater than 215 mg/dL (119 mmol/L) while NICE-SUGAR’s conventional group was treated
when glucose levels were above 180 mg/dL (10.0 mmol/L). To maintain this level of control in NICESUGAR, two-thirds of the conventionally treated group received intravenous insulin compared to 39%
in Leuven I.

•

The authors of the editorial raise a number of hypotheses directed at the surprising
mortality results from NICE-SUGAR. They question whether insulin itself could be having
harmful effects. They suggest that hypoglycemia and ensuing neuroglycopenia (shortage of glucose
supply to the brain) could account for the differences in mortality, as could the time intensiveness of
Diabetes Close Up #90 ~ April 2009 ~ NICE-SUGAR: A Bitter Pill to Swallow www.closeconcerns.com

33

tight glucose control, which might detract from other important aspects of critical care. Finally, they
raise the question about whether we should be harnessing the body’s natural stress response to
hypoglycemia instead of trying to abate it.
•

In conclusion, the authors call for further post hoc analysis of the NICE-SUGAR data,
suggesting subgroup stratification according to hypoglycemia development, euglycemia
duration, amount of insulin received, and length of ICU stay. The hope is that these analyses
may shed more light on which particular subgroups, if any, may stand to benefit from tight glucose
control in the hospital.
— by Kaku Armah, Brendan Milliner, Nick Wilkie, and Kelly Close

9. Conference Preview: American Association of Clinical Endocrinologists
Annual Meeting and Clinical Congress
May 13-17, 2009 • Houston • www.aace.com/meetings/ams/2009/registration.php
The must-see diabetes session at this year’s AACE takes place on the last day of the conference – good
strategy by the organizers. Who would want to miss out on a session with the combined brainpower of
Drs. Alan Garber (Baylor College of Medicine, Houston), Irl Hirsch (University of Washington School of
Medicine, Seattle), and David Kendall (International Diabetes Center, Minneapolis)? The title of the
session is “Controversies in Diabetes and How to Live with Them,” and we expect to hear a number of
references to ACCORD, ADVANCE, VADT, UKPDS follow-up, and probably NICE-SUGAR for good
measure. In a separate session, Dr. Hirsch hones in on in-patient glycemia management, and we expect
some lively discussion here since people have had time to digest the controversial NICE-SUGAR data.
Based on his recent talk at the Clinical Diabetes Technology meeting, we know he’ll have many insights
to offer attendees.
Back to earlier in the conference – this looks like an excellent meeting all ‘round. The conference actually
kicks off with a session devoted to pre-diabetes, which will likely be focused as much on other risk
factors (lipids, blood pressure) as glycemia. Dr. Harold Lebovitz (SUNY, Brooklyn, NY) will moderate a
session on population-specific glucose targets, with a goal to integrate findings from older and newer
glycemia trials in order to come up with appropriate treatment approaches. In the same populationspecific vein, Dr. Francine Kaufman (Children’s Hospital, Los Angeles) will discuss the pediatric
population and the growing spate of type 2 diabetes in this group, and Drs. Jeffrey Mechanick (Mount
Sinai School of Medicine New York) and Francesco Rubino (Weill Cornell Medical College, New York)
will discuss bariatric surgery.
The corporate-sponsored symposia will encompass cardiometabolic risk (Amylin/Eli Lilly, AstraZeneca,
Daiichi Sankyo), incretins (Novo Nordisk, Roche), obesity (Amylin), and SGLT-2 inhibition
(BMS/AstraZeneca), to name a few. There are 16 in all including a special session on Friday, May 15, to
discuss the new AACE-ADA consensus statement on in-patient glycemic control.
We are looking forward to this meeting and hope to see some pearls coming out of the poster sessions
and exhibit hall as well. Details of the highlights are provided below. We urge you to come a day early
or stay a date late and visit the Rothko Chapel – this is not to be missed. We also love, of course, Texan
BBQ and recommend Goode Company BBQ – in moderation.

Highlights
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Day 1: Thursday, May 14
•

(8:15–9:00 am) Pre-diabetes: When Do the Risks of Diabetes Begin? Daniel Einhorn, MD
(Scripps Whittier Institute for Diabetes, San Diego, CA), Alan J. Garber, MD (Baylor College of
Medicine, Houston), and Yehuda Handelsman, MD (Metabolic Institute of America, Tarzana, CA).

•

(9:00–9:45 am) New Surgical Approaches to Metabolic Diseases. Jeffrey Mechanick, MD
(Mount Sinai School of Medicine New York, NY) and Francesco Rubino (Weill Cornell Medical
College, New York, NY).

•

(2:15–3:30 pm) AACE Clinical Practice Guideline: Bariatric Surgery-Nutrition and
Metabolic Issues. Martin M. Grajower (Albert Einstein College of Medicine, Bronx, NY) and Jeffrey
Mechanick (Mount Sinai School of Medicine New York)

•

(2:15–3:30 pm) Tailoring Glucose Targets for Specific Populations. Harold Lebovitz, MD
(SUNY, Brooklyn) and Peter Reaven, MD (Veteran’s Affairs Medical Center, Phoenix).

Day 2: Friday, May 15
•

(9:00–9:45 am) Advances in Lipid Testing and Management in Diabetics. Jonathan
Leffert, MD (North Texas Endocrine Center, Dallas) and Christie Ballantyne, MD (Baylor College of
Medicine, Houston).

Day 3: Saturday, May 16
•

(10:30–11:15 am) Adolescent Diabetes/Childhood Type 2 Diabetes. A. Jay Cohen, MD (The
Endocrine Clinic, Memphis, TN), and Francine Kaufman, MD (Children’s Hospital, Los Angeles).

•

(2:00–2:50 pm) Inpatient Glycemic Management. Etie Moghissi, MD (UCLA, Los Angeles)
and Irl Hirsch, MD (University of Washington, Seattle).

•

(2:00–2:50 pm) Prediction of Cardiovascular Disease in Diabetics. George Grunberger,
MD (Grunberger Diabetes Institute, Bloomfield Hills, MI), and Howard Weintraub, MD (New York
University School of Medicine, New York).

Day 4: Sunday, May 17
•

(8:00–8:45 am) Controversies in Diabetes and How to Live with Them. Alan Garber, MD
(Baylor College of Medicine, Houston), Irl Hirsch, MD (University of Washington School of Medicine,
Seattle), and David Kendall, MD (International Diabetes Center, Minneapolis).
— by Kaku Armah

10. Conference Preview: 6th Metabolic Syndrome, Type 2 Diabetes, and
Atherosclerosis Congress
May 20-24, 2009 • Berlin, Germany • www.msdacongress.com/congress_2009/index.html
From the conferences we have attended this past year, we have noticed an increasing dialogue taking
place on obesity, pre-diabetes, metabolic syndrome, type 2 diabetes, and cardiovascular disease. A
greater number of studies are showing the interrelations between these components, and the 6th
Metabolic Syndrome, Type 2 Diabetes, and Atherosclerosis Congress further delves into how they are all
connected. For example, “Academic Session I — Metabolic Syndrome and Cardiovascular Risk,”
“Academic Session II — Residual Risk: Macrovascular Risk in Type 2 Diabetes,” “Academic Session VI —
Metabolic Syndrome, Type 2 Diabetes, and Vascular Inflammation,” and others.
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From the scientific program, the congress takes a broader view of type 2 diabetes and focuses on all the
interrelated factors that can lead to type 2 diabetes and the complications that can arise from having
the disease. Notable speakers include Jean-Charles Fruchart, MD, PhD (Université de Lille, Lille,
France), Frank Sacks, MD (Brigham and Women's Hospital, Boston, MA), Jerome Cohen, MD (Saint
Louis University School of Medicine, St. Louis, MO), Sandeep Gupta, MD (University of Southern
California, Los Angeles, CA), Avraham Karasik, MD, MHA (Chaim Sheba Medical Centre, Tel
Hashomer, Israel), Claude Dubois, MD (Institut Supérieur de la Vigne et du Vin, Montpellier, France),
Jean Davignon, MD, MSc, FRCP (University of Montreal, Montreal, Quebec), and Bart Staels, MD
(Université de Lille, Lille, France). We are particularly interested in learning more about the
atherosclerosis and cardiovascular issues associated with type 2 diabetes following the increased
interest and attention being paid to cardiovascular disease. As we noted at the recent FDA Advisory
Committee Meetings for BMS/AZ’s saxagliptin and Novo Nordisk’s liraglutide, cardiovascular risk will
be an important factor in diabetes drug development going forward.
— by Melissa Tjota

11. Diabetes Comings and Goings
•

J. Michael Cook retired from the Board of Directors at Eli Lilly effective April 20, 2009.

•

Michael Narachi succeeded Eckard Weber as the New President and CEO of Orexigen following his
position as Chairman, CEO, and President of Ren Pharmaceuticals.
— by Melissa Tjota

12. DCU Stock Index and Final Thoughts
This month we saw a little more red in our index since last month – it’s down to 97 from 100 in month
two. ADA typically moves stocks a great deal based on real clinical data and we would look for a great
number of moves come June.
Some of the moves over the last month seem very far off to us, while other moves are more clearly the
result of new data – in the case of Arena, for example, with data that was disappointing to investors.
Atherogenics saw the biggest decline, while Insulet was up the most in terms of percentage – we’ll have
more next month and greater depth of recent movements.
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23‐Apr‐09
AGIXQ (AtheroGenics)
0.004
ALKS (Alkermes)
7.5
AMLN (Amylin)
10.99
ARNA (Arena)
2.39
BIOD (Biodel)
5.20
CJB (ConjuChem)
0.10
CVTX (CV Therapeutics)
20.01
DXCM (DexCom)
4.44
ETRM (EnteroMedics)
1.65
GENR (Genaera)
0.30
GSK (GlaxoSmithKline)
28.89
HALO (Halozyme)
5.89
HDIX (Home Diagnostics)
6.10
HGSI (Human Genome
1.21
Sciences)
ISIS (ISIS Pharmaceuticals) 15.55
MBRX (Metabasis)
0.44
MIIS (MicroIslet)
0.004
MNKD (Mannkind)
3.74
NVO (Novo Nordisk)
46.49
OREX (Orexigen)
2.20
OSIP (OSI
32.2
Pharmaceuticals)
PODD (Insulet)
4.97
TTHI (Transition
4.04
Therapeutics)
VVUS (Vivus)
3.81
XOMA (XOMA Limited)
0.45

23‐Mar‐09
0.01
‐60%
11.76
‐36%
12.27
‐10%
4.2
‐43%
4.94
5%
0.09
11%
19.88
1%
4.65
‐5%
1.47
12%
0.22
36%
29.78
‐3%
4.99
18%
5.21
17%

24‐Nov‐08
0.04
‐90%
6.88
9%
6.52
69%
3.34
‐28%
2.44
113%
0.04
150%
8.34
140%
1.95
128%
1.62
2%
0.23
30%
34.61
‐17%
3.45
71%
5.00
22%

23‐Apr‐08
0.7
‐99%
11.3
‐34%
27.79
‐60%
5.71
‐58%
13.78
‐62%
0.09
11%
8.86
126%
7.35
‐40%
4.4
‐63%
1.3
‐77%
44.61
‐35%
5.59
5%
6.96
‐12%

IPO
8 ‐100%
5
50%
14
‐22%
18
‐87%
15
‐65%
5.33
‐98%
8 150%
12
‐63%
8
‐79%
9
‐97%
‐
‐
6.27
‐6%
7.68
‐21%

Market
Cap
158K
711.63M
1.52B
177.32M
123.3M
25.04M
1.29B
203.83M
49.54M
5.24M
74.95B
488.56M
105.32M

0.85
14.29
0.50
0.004
3.45
46.58
2.99

42%
9%
‐12%
0%
8%
0%
‐26%

1.44
10.70
0.43
0.01
3.42
46.48
6.59

‐16%
45%
2%
‐60%
9%
0%
‐67%

6.12
16.78
2.41
0.37
2.22
66
10.13

‐80%
‐7%
‐82%
‐99%
68%
‐30%
‐78%

21.5
10
2.31
0.31
14
29.2
12

‐94%
56%
‐81%
‐99%
‐73%
59%
‐82%

164.34M
1.52B
15.47M
220.08K
381.55M
33.18B
76.25M

38.77
3.4

‐17%
46%

37.61
3.86

‐14%
29%

33.7
18.14

‐4%
‐73%

170
15

‐81%
‐67%

1.87B
138.36M

4.09
4.45
0.43

‐1%
‐14%
5%

2.11
5.46
0.85

91%
‐30%
‐47%

11.47
5.82
2.42

‐65%
‐35%
‐81%

1.25
14.25
8

223%
‐73%
‐94%

93.79M
265.43M
63.98M

Diabetes Close Up is a newsletter distributed eleven times per year highlighting notable information and
events related to the business of diabetes and obesity. Subscription information can be found on our
website www.closeconcerns.com. This newsletter is put forth as an unbiased commentary on the industry
and is not meant to serve as a recommendation to buy or sell any stocks. Public companies that are
current subscribers to Close Concerns’ industry newsletters (Diabetes Close Up and/or Closer Look)
include Abbott, Alkermes, Amylin, Bayer, Becton Dickinson, Biodel, DexCom, Eli Lilly, Insulet, Johnson &
Johnson, Medtronic, Merck, Novartis, Novo Nordisk, Pfizer, Roche, Sanofi-Aventis, and a number of
private companies.
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