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It feels like yesterday when Erin Kane (our first dynamic associate who will graduate from Harvard
Medical School this spring) and I attended the ADA postgraduate sessions in 2003, which was the topic
of our very first full issue of DCU. At that time, Close Concerns was a brand new company. We went to
eight conferences that year and followed about 15 companies, including Abbott (pre-acquisition-ofTheraSense), Amylin, Alkermes (just post-the Amylin partnership deal), Aventis (pre-acquisition-bysanofi), Bayer, Becton Dickinson, Disetronic (pre-acquisition-by-Roche), Eli Lilly, GSK, Inamed (preacquisition-by Allergan), J&J (pre-Animas, CWD, JJDI, and post Obtech), MiniMed (pre-acquisition-byMedtronic), Novo Nordisk, Roche (pre-acquisition of Disetronic), Takeda, TheraSense (pre-acquisitionby-Abbott). Our core mission was to provide the best information possible and to cut through the clutter
of industry news, research developments, and at conferences to provide readers with the “latest and
greatest” in diabetes and obesity. However, in the span of these years, as the diabetes market nearly
doubled from under $18 billion in 2004 to $34 billion in 2009, we have increased our coverage
significantly and now attend four times the number of conferences, follow five times the number of
companies, and work hard (really!) to keep DCU under 45 pages every month. We have reached the
100th issue of DCU, so this edition marks an important milestone and an ideal opportunity to reflect on
the past several years – while we have certainly come a long way as a field, there is a long way to go.
Today, our goals at Close Concerns are clearer – to help improve patient outcomes by getting the best
information on diabetes and obesity to whomever needs it. We want to help those companies that are
developing and manufacturing the therapies and technologies – you are the ones who make it possible
for our company to run. Many of you subscribe to Closer Look, our sister product, and have told us that
we help you keep things straight in the diabetes world.
Equally importantly, we strive to keep patients in the loop through our patient newsletter diaTribe,
which has more than 15,000 subscribers. We listen to what they want and need in diabetes care and
return that information to those companies that are developing the products. This is done through our
sister company dQ&A – launched last year, which surveys over 2,000 patients quarterly.
Finally, we try to keep doctors and educators in touch as well, especially the ones who are themselves
working so hard on research and patient care – we have built a wonderfully helpful advisory board on
this front (see www.diatribe.us/advisory-board.php) and continue to be grateful to them for their input,
not only on diaTribe but also on our business.
I still remember the 2003 ADA postgraduate sessions vividly! In our first issue, we focused on the
emerging GLP-1/GIP class of therapies and Amylin’s AC2993 (later branded as Byetta), which garnered
plenty of kudos from the medical community; Aventis’ Lantus (insulin glargine) was praised as a
“breakthrough” technology (sales that year were still under $1 billion); and there was considerable hype
surrounding the integration of glucose meters into insulin pumps. Clearly, we have come a long way
since 2003. Two GLP-1 therapies are now on the market, with at least ten more in development, Novo
Nordisk’s Levemir has joined sanofi’s Lantus as a long-acting basal insulin analog (sanofi purchased
Aventis in 2004, perhaps more for CB-1 antagonist rimonabant than even for Lantus, although Lantus

has been the major success story of this decade in diabetes care), and insulin pumps are being fully
integrated with CGM technology, in addition to being outfitted with SMBG technology. More broadly,
we have witnessed entire classes of drugs rise (DPP-4 inhibitors) and disappear (CB-1 antagonists). Our
understanding of glucose control and its effect on complications has dramatically improved with the
results of large-scale diabetes trials (DCCT-EDIC, UKPDS 10-year follow up, VADT). ACCORD confused.
Continuous glucose monitoring has opened the world’s eyes to the benefits of reducing hyperglycemia
and hypoglycemia (the JDRF trial), the limitations of A1c, and the importance of frequent glucose
testing. Novel and innovative insulin pumps are being developed to improve patient compliance and
quality of life. And there is no shortage of excitement over today’s diabetes drug pipeline, with ultra
rapid-acting insulins, super long-acting basal insulins, long long-acting GLP-1 therapies, SGLT2
inhibitors, PPAR modulators, oral insulin, novel obesity pharmacotherapies, glucokinase activators,
PTP-1B inhibitors, anti-IL-1 beta antibodies, GPR 119 agonists, and the list goes on and on.
However, our enthusiasm is still tempered by some sobering realities. To wit: The vast majority of
physicians still use a “one size fits all” approach (some would say “treat to fail”) for their type 2 patients.
Cost barriers encourage the overuse and extended use of cheap drugs, such as sulfonylureas (it will be
interesting to see how TZDs' going generic will affect SFU use). Regulatory hurdles make bringing new
drugs to market more time-consuming and costly than ever. Physicians and patients continue to
struggle with the use of injectable therapies, such as insulin and GLP-1 analogs. (In this month’s
interview, ADA President Dr. Richard Bergenstal highlighted the importance of overcoming both the
cost and injection barriers; he also addressed the misleading perception of insulin as a rescue therapy.)
So, while the industry has advanced therapies and technologies a great deal, the clinical challenges seem
as great as ever. We believe that healthcare reform will increase care for many patients with diabetes,
but we also know that true reform won't come until insurers aggressively invest in prevention -preventing complications and the disease itself and paying for the time of HCPs.
At least we know that the tools for diabetes care will continue to improve, and we have every reason to
be excited about the changing landscape for new drugs (new diabetes and obesity orals, oral insulin,
faster and longer acting insulins) and technologies (patch pumps, CGM in the hospital, etc). The
question is, which of these will become mainstream products and truly shift, on a large scale, how
diabetes is managed? And which companies will prosper, and which will stumble, in the process?
We don’t know, but we promise to track those developments closely in the months and years ahead.
Finally, I would like to thank my colleagues at Close Concerns for so energetically watching, every day
and every night, all that happens across the globe in diabetes. And we all send a big appreciation to you
for your continued support. For those in the medical field, we value your dedication and your interest in
furthering technologies that will ultimately benefit patients. For those working to develop and
manufacture and market new therapies, we appreciate your contributions to the field. I feel like I’ve
come a long way from that day in 1986 that Dr. Ingeborg van Pelt told me that I was diagnosed. It was
appropriate of her, even so many years ago, to tell me that I still could have a very exciting life ahead.
She was right, and I hope to be back to you with a similar letter in 2020!
Gratefully,

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

JDRF’s 2010 Ride to Cure Diabetes Team
http://www.youtube.com/watch?v=2rlPgxFPQCE

Coming soon in DCU…
In April, we will be attending several conferences, including the annual meeting of the American
Association of Clinical Endocrinologists (AACE) and the 6th Annual Clinical Diabetes Technology
Meeting. We continue to await further regulatory updates from Amylin/Lilly/Alkermes on Bydureon
(EQW) and from MannKind on Afrezza, both of which received complete response letters from the FDA
this month. Finally, we look forward to 1Q10 earnings season – companies will begin to report financial
results for the first quarter of 2010 in the next week!
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1. Quotable Quotes in Diabetes
The barrier of injections
“We must find a way around the barrier of injections (for insulin as well as GLP-1 therapies). There
seems to be the impression that any injectable medicine is only used for an extremely serious form of
diabetes, which is not true. We need better approaches to education and training to overcome this
perception.
— Richard Bergenstal, MD (International Diabetes Center, Park Nicollet, Minneapolis, MN) discussing
the biggest barriers for diabetes patients receiving proper care in this issue’s interview.
The devil is in the details
“It is impossible to obtain details concerning glucose analysis in NICE SUGAR. In reality, this is
absolutely useless information and it has changed clinical practice.”
— David B. Sacks, MD, MB, ChB (Harvard Medical School and Brigham and Women’s Hospital, Boston,
MA) at the FDA’s public meeting on the accuracy of SMBG devices held this month.
SMBG accuracy
“You can’t always get what you want, but if you try sometimes you find you get what you need.”
— David C. Klonoff, MD, FACP (Mills-Peninsula Health Services, San Mateo/University of California at
San Francisco, San Francisco, CA) concluded the closing session of the FDA/CRDH SMBG Accuracy
Public Meeting with a quote from Mick Jagger.
How low should we go?
“The message from all these diabetes trials is to get to target but let’s not overdo it.”
— Darren McGuire, MD, MHSc, FACC, FAHA (University of Texas Southwestern Medical Center, Dallas,
TX) discussing the ultimate takeaway message from the ACCORD, ADVANCE, VADT, and UKPDS trials
at the Annual Scientific Sessions of the American College of Cardiology.
Initiating insulin therapy
“Many people are using insulin too much as a rescue therapy when someone has an A1c of 9% or 10%.
We would do much better if we kept intervening with therapies at 7.1% and 7.3% instead of waiting until
patients are extremely out of control and then initiating insulin.”
— Richard Bergenstal, MD (International Diabetes Center, Park Nicollet, Minneapolis, MN) talking about
the advantages of early and effective insulin therapy in this month’s interview.
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2. diaTribe FingerSticks

--by Daniel A. Belkin
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3. DCU Company Watch


Roche – 2010 Investors Day; taspoglutide slated for 2011 FDA submission: CEO
Severin Schwan led the 2010 Roche Investors Day presentation, in which updates were given on
key metabolic drugs taspoglutide, aleglitazar, and dalcetrapib. According to management,
taspoglutide, Roche’s once-weekly injected GLP-1 analog, is on track to be filed with the FDA in
2011. Data from the T-EMERGE program will be presented at ADA 2010 for all five completed
trials. These presentations are highly anticipated because only qualitative data from the TEMERGE program has been released by the company thus far. As a reminder, T-EMERGE 3 & 6
are ongoing and T-EMERGE 8 began enrolling patients in January 2010. Notably, management
presented and discussed a slide during the presentation differentiating taspoglutide from Novo
Nordisk’s Victoza (liraglutide) and Amylin/Lilly/Alkermes’ Bydureon (exenatide once weekly).
The company plans to dedicate a medium-sized sales force to taspoglutide and will be looking to
target specialized primary care physicians in addition to endocrinologists and diabetologists.
For the rest of the late-stage pipeline update, management focused on the CETP inhibitor
dalcetrapib (phase 2) and PPAR alpha-gamma dual agonist aleglitazar (phase 3). Previous CETP
inhibitors and PPAR alpha-gamma dual agonists have failed spectacularly in late stage clinical
trials. Pfizer’s first-in-class CETP inhibitor, torcetrapib, which was famously described by Pfizer
CEO Jeff Kindler as "one of the most important compounds of our generation," was discontinued
by the company in 2006 due to a 60% increase in mortality among patients treated with the drug
in clinical trials. The cause of this increase in mortality has not been fully explained – there is
controversy among cardiologists about whether this is a unique finding to this particular
compound or whether all drugs in this class will have similar problems. Roche management
remains optimistic about classes and boldly suggested that dalcetrapib and aleglitazar have the
potential to “rewrite the textbooks in cardiovascular medicine.” The phase 3 CV outcomes trial for
aleglitazar, ALECARDIO, was initiated in February 2010, with an estimated completion data in
2014; management suggested filing would occur in 2014 as well. Broader guidance was given on
the phase 3 "go/no-go" decision for SGLT2 inhibitor RG7021 – while management previously
stated the decision would occur in 2H10, the presentation only indicated “2010.” If Roche
continues the development of RG7021, the company plans to file the drug with the FDA in 2013.
Management estimated the potential peak sales of aleglitazar and taspoglutide each to be within
2-5 billion CHF ($1.9-4.8 billion USD).



Medtronic – Receives FDA approval for the Revel sensor-integrated insulin pump:
Medtronic received pre-market approval from the FDA for a new pump system called the
MiniMed Paradigm REAL-Time Revel System. The Revel is a sensor-integrated insulin pump
featuring predictive and customizable alerts and a bevy of small but important features including
a more precise basal/bolus delivery rate, active insulin (“insulin on board”) on the home screen,
missed meal bolus reminders, and alert-based navigation. While the sensor in the Revel is the
same sensor from previous Medtronic CGM devices, the major technology advancements were in
the form of improved algorithms. The predictive and rate of change alerts featured in the Revel
CGM component of the system are designed to enable patients to make early adjustments to their
therapy. In a study produced by Medtronic, the predictive alerts built into the Paradigm Revel
system allowed patients to improve detection of hypoglycemia by 36% compared to standard low
glucose alerts (predictive alerts tell patients ahead of time that they may experience
hypoglycemia, while standard alerts tell patients they have reached hypoglycemic levels). The
Revel differs from the sensor-integrated insulin pump recently released in the EU, the Paradigm
Veo, in that it does not have a low-glucose suspend feature (the Veo’s pump automatically shuts
off insulin delivery for two hours when blood glucose trends dangerously low) and the algorithms
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used in the Revel system also differ from those used in the Veo. The Revel is the first new pump
system to be approved by the FDA in four years for Medtronic and comes at a time when there are
nearly 100,000 Paradigm systems up for warranty replacements – the timing could not be better.


Amylin/Eli Lilly/Alkermes – Receive full complete response letter from the FDA for
Bydureon (EQW): On Monday, March 15, Amylin/Eli Lilly/Alkermes announced that the FDA
issued a full response letter to the NDA for exenatide once weekly late on late Friday, March 12th,
the expected PDUFA date for the drug. The partnership is now calling the drug by its anticipated
brand name, Bydureon. Notably, according to the companies, the full response letter from the
FDA does not request any new pre-clinical data, clinical data, or re-analysis of existing data. The
agency’s requests in the letter relate to the finalization of the product label, Risk Evaluation and
Mitigation Strategy (REMS), and clarification of manufacturing processes. We learned during
Q&A that the FDA proposed a label for Bydureon, but management did not disclose the content of
that label and noted that they would be addressing the proposed label in their response to the
FDA. From our view, a suggested label is a positive sign since it indicates that a Bydureon
approval is a “when” not “if” event; that said, the label is absolutely critical for success in this
category. Therefore, until we know more about the label, it is hard to forecast the degree of
commercial success. The requests concerning the manufacturing process are unrelated to the
issues raised in the report released by the FDA from the December inspection of the Ohio
manufacturing plant, which management confirmed have all been addressed. Additionally,
Amylin CEO Dan Bradbury said he did not expect the Ohio manufacturing plant to be reinspected. In a conference call led by Bradbury, we learned that the company is currently
gathering materials for a response to the FDA and plans to submit a full response package a “few
weeks” after the call, which was held on March 15, 2010).
Little color was given on the substance of the requests made by the FDA; however, it appears that
no major safety concerns were raised in the FDA’s response letter, and we believe it can be seen as
a positive that no requests were made for additional data. Although the company will submit
updated safety data from the completed DURATION 3 and 5 and ongoing DURATION 4 and 6
trials as part of standard customary practice, they do not intend to submit further efficacy data
from these trials. On a positive note, during Q&A, management clarified that the agency’s letter
did not mention concerns related to calcitonin levels, which was a concern brought up with Novo
Nordisk’s Victoza (liraglutide). As Bydureon was submitted as a line-extension of Byetta, concerns
over pancreatitis will inevitably be a part of the conversation; however, we interpret Byetta’s
recent monotherapy approval as a positive on this front. Bradbury expressed confidence during
the conference call that the path ahead is clear and that Amylin/Lilly/Alkermes are committed to
responding to the agency in a timely manner. Overall, a full response letter offers assurance that
the drug is ultimately approvable. After the agency receives Amylin/Lilly/Alkermes’ response
package, the agency can deem the response a Class 1 response, which would require the FDA to
respond in 60 days or a Class 2 response, which would entail a six-month wait for the FDA’s
response.



Arena – FDA accepts lorcaserin NDA and issues a PDUFA date of October 22, 2010:
CEO Jack Lief led the 4Q09 financial update for Arena. He began by reiterating the company’s
plan to position lorcaserin as a first line therapy for weight management. Management is intently
preparing for a potential advisory panel, and if such a committee meeting is convened, it is
typically held four to eight weeks prior to the PDUFA date, with a notice approximately two to
three months in advance of the meeting. The BLOOM-DM study remains on track to be filed as a
supplemental NDA post-approval, with initial results expected in 2H10. Management also
provided further clarity on contingency plans in case a partnership is not secured before approval.
Arena is exploring options with various contract sales organizations to build a targeted sales force
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that will be triggered at the time of approval with a preference for contracting a sales force rather
than adding internal infrastructure, which would be done “only if necessary.” Lief also noted that
such an agreement with a sales organization would not require significant upfront payments. In
addition, the company has started manufacturing lorcaserin in a facility in Switzerland and is
currently building the commercial supply chain. With control of product manufacturing, Arena
hopes to launch the drug, with or without a partner, within 12 weeks of approval. To encourage
the use of lorcaserin, Arena is developing a formulary access plan for managed care organizations
and a lifestyle modification program designed to meet the needs of primary care physicians. On
the financial front, Arena had cash, cash equivalents, and short-term investments of $115.4
million as of December 31, 2009, compared to $143.5 million as of September 30, 2009 and
$110.1 million as of December 31, 2008. Lastly, during Q&A, management suggested that a
disconnect exists between the level of reimbursement (28-30% of plans currently reimburse
weight management products) and the number of prescriptions written (approximately 2 million
prescriptions are written per quarter); therefore, they plan to focus on raising awareness and
educating physicians about the risk/benefit profile of lorcaserin. There was also significant
interest during the Q&A session on a potential combination of lorcaserin and phentermine, a
generic appetite suppressant; obviously, management only plans to pursue such a combination
therapy post-approval.


ISIS Pharmaceuticals – J&J ends collaboration on glucagon and glucocorticoid
receptor programs; strong cash position to end 2009: In a call led by CEO Stanley
Crooke, ISIS Pharmaceuticals announced 4Q09 results on March 9, 2010. The company recently
regained the rights to early-stage compounds ISIS-GCGRRx (targets glucagon receptor; phase 1)
and ISIS-GCCRRx (targets glucocorticoid receptor; preclinical), previously in development with
partner Ortho-McNeil (J&J). ISIS and Ortho-McNeil formed a partnership in September 2007 to
develop and commercialize ISIS-GCGRRx and ISIS-GCCRRx; however, according to Crooke,
following two years of further research, Ortho- McNeil was unsatisfied with the potency of ISISGCGRRx and elected to end the collaboration. Nevertheless, Crooke announced positive phase 1
results with ISIS-GCGRRx, which suggested the drug significantly reduced glucose levels
following a glucagon challenge in healthy volunteers at the 400 mg/week dose, with positive
trends observed at lower doses (detailed results not reported). Certainly, while Ortho-McNeil’s
withdrawal does not bode well for the current prospects of the company’s glucagon receptor
program, Crooke suggested that the collaboration resulted in the discovery of a more potent
compound than the one tested in clinical trials. More specifics on this compound were not
disclosed.
On the financial front, ISIS ended 2009 with $574.3 million in cash, slightly higher than the
company’s earlier prediction of $550 million. While we expect this strong cash position to boost
research efforts in 2010, no mention was made of the proposed 26-week phase 2 trial for the
company’s PTP-1B inhibitor ISIS1131715 – given that the previous 13-week trial was too short in
duration to demonstrate reductions in A1c, we still await these longer-term results. However, we
were fairly shocked not to hear an update on this trial, especially since the company has the
resources to pursue such a trial. We were also surprised this issue was not brought up in the Q&A
session. On ISIS-SGLT2Rx, the company’s SGLT2 inhibitor, Crooke noted the program would
enter phase 2 trials in 2010, with phase 1 data also released sometime later this year – we will be
looking forward to these results, particularly to see if the antisense technology, which currently
requires weekly injections, will exhibit any clinically meaningful differences from the more
patient-friendly oral SGLT2 inhibitors in development.



XOMA – Announces further details on phase 2 program for XOMA 052: CEO Steve
Engle led the XOMA 4Q09 financial update. He provided further details on the phase 2 program
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for the company’s lead product candidate, XOMA 052, an anti-IL-1 beta monoclonal antibody
currently in trials for the treatment of type 1 and type 2 diabetes. The phase 2a trial of XOMA 052
in type 2 diabetes is an 80 patient extended-safety study, in which 60 patients will receive XOMA
052 and 20 patients will receive placebo. Initially, all patients will be given the same dose of
XOMA 052; however, after three months, the 60 patients in the treatment group will be
randomized to a higher dose (n=20), a lower dose (n=20), or the same dose (n=20) for another
three months. The outcome measures of the study include A1c, fasting plasma glucose (FPG), and
inflammatory biomarkers, such as C- reactive protein (CRP). Management plans to report initial
results from an interim analysis of the first three months in 4Q10. Engle also described a larger
six-month phase 2b study, in which 325 type 2 diabetes patients on stable metformin therapy will
be randomized to either placebo or one of four doses of XOMA 052. The primary endpoint of the
study will be mean change in A1c at six months and secondary outcomes will include mean
change in diabetes, cardiovascular, and inflammatory markers from baseline (specific secondary
outcomes were not discussed). Management anticipates releasing top line results from the phase
2b study in 1Q11. We look forward to more data on the longer-term glycemic effects of XOMA 052
(phase 1 studies demonstrated a slight but significant 0.6% A1c reduction) and more information
on dosing and side effect profiles (management did not elaborate on the dosing of XOMA 052 for
either phase 2 study). We are also extremely interested in the potential of this compound to
improve cardiovascular risk factors.


DexCom – Strong revenue, positive product gross margin, and 4th generation
sensor coming soon: In a call led by CEO Terry Gregg, DexCom announced 4Q09 results.
Product revenue in 4Q09 was very strong at $6.6 million, up 44% from $4.6 million in 3Q09 and
up 169% from $2.5 million in 4Q08. Total revenue in 4Q09 was $10.5 million, up 44% from 3Q09
and up 157% from 4Q08. Notably, DexCom posted positive product gross margins of 17%, or $1.1
million, up from the first-time positive product gross margin of $31,000 achieved in 3Q09. On the
operations front, management mentioned that the company will continue to work for more
liberalized coverage policies for CGM both to ease the burden on back office efficiency and to
make the technology available to a wider population of patients. Gregg mentioned that the
company views type 2 diabetes patients, especially those on prandial insulin therapy, as a rich
potential market. Although the company plans to continue to introduce the technology overseas,
management emphasized that there will not be a significant focus on international growth in
2010. In terms of marketing, 2010 will be the “year of the patient” at DexCom and the company
intends to continue to expand its direct-to-patient initiatives, especially for patients currently on
MDI. During Q&A, Gregg pointed out that the company is also initiating web-enabled programs,
both at the physician level and the educator level, to increase awareness of DexCom products and
the benefits of CGM.
On the R&D front, DexCom is moving forward with its fourth generation short-term sensor. The
company plans to commence a pivotal trial for this product and file a PMA supplement with the
FDA in the “next several months.” As we understand it, significant benefits associated with the
fourth-generation sensor are that it should block interfering substances (a major improvement) as
well as have improved accuracy, ease of use, and scalability. In addition, Gregg discussed the firstgeneration integrated pump/CGM systems with partners Animas and Insulet. Notably, he
expressed confidence that DexCom remains on track to file the PMA supplement for the
combined system with Insulet within the next couple of months. As a reminder, however, during
the Insulet 4Q09 financial update, CEO Duane DeSisto indicated that this filing could slip past
the previous 1Q10 forecast due to issues with the GDH-PQQ enzyme in Abbott test strips used
with the OmniPod (Abbott submitted its new strip last fall but it has not yet been approved). On
the integrated system with Animas, certain modifications must be made to the transmitter in
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order to comply with regulatory requirements outside the US. Although this development cycle
has taken slightly longer than expected, DexCom and Animas still plans to file a PMA supplement
with the FDA later this year. Finally, we continue to look forward to the second-generation inhospital glucose monitoring system for the critical care environment in collaboration with
Edwards Lifesciences. As a reminder, the first-generation product, branded as GlucoClear,
received CE mark approval in October and has been commercialized on a limited basis in several
markets in the EU. While Gregg does not anticipate the first-gen device to be a significant revenue
driver for either company, he expects to integrate feedback on this device to develop a robust
commercial second-generation system.


Orexigen – Plans to file NDA for Contrave by end of April; further details on the
commercialization strategy for Contrave: CEO Mike Narachi led the 4Q09 financial update
for Orexigen. He announced that the NDA for Contrave would be filed with the FDA by the end of
April. After broadly outlining the clinical research program for Contrave, he reiterated the
company’s intention to position Contrave as a first-line therapy for obesity, whereas secondgeneration obesity compound Empatic may be positioned for second-line therapy or first-line
therapy in severely obese patients. However, Orexigen does not plan to continue the development
of Empatic (and initiate a phase 3 program) until the company receives further financing or
secures a partnership. On the financial front, Orexigen had cash, cash equivalents, and availablefor-sale securities totaling $92.2 million as of December 31, 2009. Management expects a cash
burn rate of $60-65 million in 2010, with equity financings or upfront partnership dollars to
further bolster the company’s financial position in the coming year.
Chief Marketing Officer Mark Booth provided further details on the commercial strategy for
Contrave. He began by highlighting the addition of four key members to the team who will
specialize in marketing, managed care markets, market research, and lifecycle management. In
terms of new data, management said some primary data that Orexigen hasn’t announced to date
would be presented at ADA 2010, though there was no specific mention of publications. Booth
cited recently conducted market research on 350 physicians in a comprehensive conjoint study to
show that healthcare providers (primary care, endocrinologists, OB/GYNs) are largely dissatisfied
with the current obesity therapies and will increase prescriptions if newer agents emerge. We are
interested to see this market research to better understand how they would decide and choose
among various agents. Booth also explained that patients with obesity and comorbid diabetes,
dyslipidemia or depression might derive unique benefit from Contrave – we assume this was a
glimpse into how Orexigen plans to position and market Contrave. Finally, Booth elaborated on
Orexigen’s commercial strategy for Contrave, noting that a very small group of 12,000 physicians
write the vast majority of prescriptions for obesity. According to Booth, roughly 1% of physicians
drive 19% of scripts and the top three deciles drive two-thirds of obesity prescriptions. He believes
that the 12,000 physicians can be effectively targeted with 125-150 sales reps, assuming 100
target physicians per rep, which is “well within industry norms.” During Q&A, management
explained they are in the process of discussing whether to build a sales force internally or hire a
contract sales organization. Regardless, Orexigen plans to tackle these 12,000 physicians on its
own. Booth also stated that such a sales force of 125-150 people could be recruited and trained
within an eight-week period. Nevertheless, Orexigen clearly continues to actively explore
partnerships that would enable the company to target a broader audience in valuable proxy
markets, such as hypertension, diabetes, and cholesterol.



Vivus – FDA issues PDUFA date of October 28, 2010 for Qnexa; plans to expand
indication for Qnexa: CEO Leland Wilson led 4Q09 and full-year financial results for Vivus.
He highlighted the NDA submission of Qnexa as a major accomplishment in 2009 and expressed
a high level of confidence that Qnexa would be approved by its PDUFA date; the FDA recently

Diabetes Close Up #100 ~ March 2010 ~ Don’t Stop Thinking About Tomorrow ~ www.closeconcerns.com

12

accepted the NDA and issued a preliminary PDUFA date of October 28, 2010. The company
remains on track to file Qnexa in the EU later this year. We look forward to the results of OB-305,
an ongoing 52-week extension study of the CONQUER trial. Although the trial isn’t required for a
European filing, it should be helpful on the pricing front if the drug gains approval. Vivus also
plans to meet with the FDA next month (April) to discuss the development program for Qnexa for
the treatment of sleep apnea. On the financial front, Vivus had cash, cash equivalents, and
available-for-sale securities of $207 million as of December 31, 2009, up 10% from $189.2 million
on December 31, 2008. The company had a cash burn rate of approximately $95 million in 2009
and provided similar guidance of $95 million for the cash burn rate in 2010. In addition, Vivus
recently announced the additional issuance of three patents, which will provide protection for
Qnexa into “at least 2020.” Notably, during the Q&A session, management noted that the FDA
has clearly communicated, on several occasions, that it will not require a cardiovascular outcomes
study. While Vivus only plans to pursue a diabetes indication if Qnexa is first approved for obesity
(due to the required outcomes study), it is aggressively pursuing a potential sleep apnea
indication for Qnexa. Sleep apnea represents an exciting opportunity, as Qnexa would be the first
pharmacotherapy approved for the treatment of this condition. In addition, management believes
a favorable advisory panel will be necessary to secure a partner, given the unpredictability of the
FDA. Nevertheless, Vivus is preparing to launch Qnexa with or without a partner; the company
has begun building awareness among KOLs (with an initial target of 250 physicians) and plans to
launch the product immediately after approval. Following potential approval, the next question is
reimbursement; Wilson said Vivus has favorable support by lawmakers both in the House and in
the Senate to put forth a change that would allow reimbursement for weight loss products in the
Medicare and Medicaid populations.


BMS – 2010 Investment community meeting; major updates to the pipeline; further
details on dapagliflozin development program: CEO James Cornelius kicked off the fourhour BMS 2010 investment community meeting by providing a brief overview of the company’s
goals and achievements before introducing the President and CEO Designate Lamberto Andreotti.
Andreotti delivered a strategic update, covering the late-stage pipeline and recently launched
products. He highlighted the approval and launch of the DPP-4 inhibitor Onglyza (BMS/AZ’s
saxagliptin) in the US and EU. In general, BMS remains focused on growing Onglyza’s share, with
the expectation that the entire DPP-4 inhibitor class will continue to grow – a safe bet, in our
view. In particular, Andreotti has been encouraged by the positive evolution of Onglyza’s 16%
share of new patients being prescribed a DPP-4 inhibitor. He also noted that the number of
physicians prescribing Onglyza for the first time is “just a few units below 14,000.” On the
reimbursement front, Onglyza has achieved tier 2 status in approximately 40% of insurance plans
in the US. Management indicated that it hopes to launch a once-daily fixed dose combination of
Onglyza and metformin by the end of 2010. The FDA accepted the NDA for a fixed dose
combination of Onglyza and extended-release metformin on March 17, 2010.
Chief Scientific Officer Elliot Sigal, MD, PhD provided an insider’s perspective on the
development program for Onglyza. He mentioned that Onglyza benefited from the company’s
strong focus on cardiovascular safety post-muraglitazar. As a reminder, Onglyza was the first new
molecular entity (NME) approved by the FDA after the CV risk assessment requirements were
established. In addition, Dr. Sigal promoted the concept of “strategic risk sharing” through codevelopment partnerships, such as the one with AZ for Onglyza and dapagliflozin.
Finally, Senior Vice President of Global Development & Medical Affairs, Brian Daniels, MD
presented an updated pipeline of diabetes and obesity products in development. Notably, Onglyza
was listed under phase 3 studies for the treatment of type 2 diabetes in children. Currently,
metformin is the only oral anti-diabetic agent approved for use in children, although physicians
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prescribe other oral agents off-label. There is also an active development program for a fixed dose
combination of dapagliflozin and metformin in phase 3 studies. During Q&A, management
expressed interest in a fixed dose combination of dapagliflozin/Onglyza and triple combination
therapy of Onglyza/metformin/dapagliflozin; however, plans to investigate these combinations
have not been finalized. In other pipeline news, the company’s CCR2 antagonist has advanced to
phase 2 and several exciting compounds are being explored in “IND/phase 1” for the treatment of
diabetes and obesity, including two DGAT inhibitors being developed in collaboration with Pfizer.
Lastly, Dr. Daniels reviewed dapagliflozin’s development program, noting that the increased
incidence of external genital infections are “manageable and of little consequence.” As for CV
safety, an initial review of the data has revealed few events and no trends. We look forward to
additional phase 3 data for dapagliflozin throughout 2010 and 2011, especially at ADA in June
2010 and EASD in September 2010. The company remains on track to file dapagliflozin in the EU
by 4Q10, while the US submission is dependent on the number of CV events and further
discussions with the FDA.


GI Dynamics – Announces top-line results of a 52-week trial with the EndoBarrier
Gastrointestinal Liner: This morning, GI Dynamics announced top-line results from a 12month trial of the EndoBarrier Gastrointestinal Liner in six obese patients with type 2 diabetes.
As a reminder, the EndoBarrier is a 60 cm fluropolymer liner inserted into the intestine to create
a physical barrier between ingested food and the intestinal wall preventing absorption. Although
the study was designed to evaluate the device in 22 individuals, only six patients have currently
reached the 52-week endpoint. The trial was conducted in Sao Paulo, Brazil and led by Eduardo
Moura, MD, PhD (Hospital das Clinicas, Sao Paulo, Brazil). At baseline, the six patients had an
average A1c of 9.3% (±0.8%) and an average weight of 270.5 lbs (±22.2 lbs). After 52 weeks,
patients experienced an A1c reduction of 2.5% (±0.6%); five of the six patients achieved A1c levels
below 7.0% at the end of the study. In addition, patients lost 25.9% of excess body weight
(±4.6%), or 35.5 pounds of total body weight (±9 pounds). Although no further data were
reported, this trial reflects the results of a 24-week study, which demonstrated dramatic
improvements in fasting glucose, glucose tolerance, and overall glycemic control. We look forward
to further data on all 22 individuals and more information on adverse events, including migration
of the EndoBarrier, GI bleeding, increased cholesterol levels, hypoglycemia, iron deficiency,
general abdominal pain, nausea, and vomiting. While the EndoBarrier has received CE Mark
approval for six months of use, we remain unclear on the company’s communications with the
FDA. Finally, we continue to refine our views regarding the commercial potential of the
EndoBarrier. On that note, interestingly, the short-term use of EndoBarrier is currently being
studied for presurgical weight loss prior to bariatric surgery.



BMS/Allergan – Partner to develop novel oral compound for neuropathic pain: BMS
and Allergan announced today that they will partner to develop a novel oral compound, AGN209323, for the treatment of neuropathic pain. The orally active small molecule AGN-209323 is
designed to alleviate chronic neuropathic pain through what is believed to be a novel mechanism.
The compound has been developed by Allergan thus far and is currently prepared to enter phase 2
clinical trials. Under the agreement, BMS will have exclusive worldwide rights to develop,
manufacture, and commercialize AGN-209323 and related compounds for all indications except
ophthalmologic formulations, which Allergan will retain the rights to develop and commercialize.
BMS has agreed to an upfront payment of $40 million to Allergan, followed by milestone
payments of up to $373 million in addition to royalty payments from worldwide sales. While this
development expands the neuroscience pipeline for BMS, we believe it also shows a commitment
to addressing the complications of diabetes. Many details of the deal have not been disclosed,
including 1) plans for phase 2 (size and length of trial, timing, trial design, primary and secondary
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outcomes); 2) requirements for FDA submission, assuming the compound moves to phase 3; and
3) any details on whether and how BMS’ diabetes franchise will be leveraged in the development
of this compound.


Medtronic – Diabetes business reaches record $311 million in sales: Chairman and
CEO Bill Hawkins led the Medtronic F3Q10 earnings results. Worldwide sales in the diabetes
business (including pumps and CGM combined) reached $311 million in F3Q10, up 12% on a
reported basis and 8% on a constant currency basis from $277 million in F3Q09, and up 2%
sequentially from F2Q10. The quarter represented Medtronic Diabetes Care’s sixth straight
quarter of record sales for pumps and CGM combined. Medtronic does not separate sales for
pumps and CGM but given its report of “mid single digit” growth in pumps, we assume CGM grew
considerably faster, though from a lower base. Diabetes sales in the US were $203 million in
F3Q10, up 8% from F3Q09 and down 2% sequentially. International revenue reached $108
million in F3Q10, a 21% jump from F3Q09 and a 9% sequential increase (on an easy comparison
given that the previous year’s year over year international growth had been 1%). CGM sales were
said to be annualizing at over $125 million. For the calendar year, Medtronic Diabetes grew 10%
on a reported basis, up 12% in the US and 6% internationally. Management broadly attributed
growth in the diabetes business to “very strong” growth in the continuous glucose monitoring
(CGM) franchise and highlighted the recent launch of the Paradigm Veo insulin pump in Asia and
Europe as a solid contributor of growth, emphasizing that it is the “first step towards closing the
loop.” By our math, which we are in the midst of confirming, international pump sales had a
record quarter while US pump sales experienced its second weakest quarter of the calendar year
(though not by much).



GSK – US Senate Finance Committee releases report criticizing GSK and FDA’s
handling of Avandia: The US Senate Finance Committee released a report criticizing the way
GlaxoSmithKline (GSK) and the FDA has handled communicating cardiovascular risks associated
with the drug Avandia (rosiglitazone) to the public, an effort led by Senators Max Baucus
(Democrat, Montana) and Charles Grassley (Republican, Iowa). In addition to the accusations
that GSK withheld important risk information from the public and that the FDA did not respond
to the safety issues in a timely manner, the report suggests that the ongoing TIDE
(Thiazolidinedione Intervention With Vitamin D Evaluation) study evaluating the safety of
Avandia compared to Actos (Takeda’s pioglitazone) is unethical. In the Senate Finance
Committee’s opinion, there is substantial evidence that the drug could cause harm to patients
with pre-existing cardiovascular risk, which is the patient population being enrolled in the trial.
They also argue the consent process for the trial does not adequately inform patients of the
potential risks involved. While the main focus of the report surrounds Avandia, its pages have
much broader implications. Senators Baucus and Grassley conclude in the report that there is a
fundamental problem with the FDA’s drug approval and review process, suggesting that there is a
dangerous imbalance of power between the office responsible for monitoring post-market safety
of the drug and the office that provides initial approval for drugs. Ultimately, the report suggests
that the FDA has been too “cozy” with drug makers and is prone to be “outmaneuvered” by
companies with financial interest in minimizing the impact of safety issues.
Although the report was not officially released until February 22nd, the New York Times acquired
the confidential report ahead of time and authored a splashy headlining story on the
controversy—similar to the initial media coverage of the leaked Diabetologia Lantus cancer
research. GSK has officially responded to both the New York Times piece and the Senate report,
challenging the scientific rigor of the statements. In addition, the FDA has released its own
statement, noting that the agency is continuing to review data on Avandia, including the results of
the ACCORD study. The agency noted that it plans to present the totality of new and existing
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safety data on the drug and to provide an updated assessment of the risks and benefits of Avandia
in a meeting of the advisory committee in July of 2010. The statement by the FDA emphasizes its
previous communications to the public about the possible risks associated with the drug in
August of 2007 including a new warning label for the drug. The FDA statement also highlighted
the agency’s efforts to intensify the diabetes drug safety review with the December 2008 Guidance
for Industry revisions—an issue both the Senate report and the New York Times articles
downplayed significantly in our view. Finally, several key independent organizations have
released their own independent statements, including the AHA and the Endo Society. The AHA
explicitly recommends patients continue to take their prescribed medications and speak with
their physicians about their concerns before altering their therapy. The letter from the Endocrine
Society tempers their calls for the FDA to reconvene to discuss new data before the TIDE trial is
continued with reminders that randomized controlled trials are critical to drug safety evaluation
and that all drugs carry side-effects.
Sales of Avandia (once one of the highest revenue diabetes drugs on the market) took a dive after
Dr. Steven Nissen’s initial meta-analysis from $2.6 billion for the franchise in 2006 to $1.1 billion
in 2009. This news could spell more sales deceleration for Avandia sales, although we suspect the
worst of prescription losses stemming from the controversy have already occurred. What is most
troubling about this recent report is not what it means for the Avandia franchise, the patent for
which expires in 2012, but what it suggests about the FDA and the drug-approval process. The
change in guidelines does not appear to be satisfactory to the Senate and we wonder if there will
be more major game-changing revisions to the way the FDA goes about the business of reviewing,
approving, and monitoring drugs.


Bayer – Mixed 4Q09 results with the Contour up 3.9% but Breeze down 10.8%: In a
call led by CEO Werner Wenning, Bayer announced 4Q09 and full year 2009 results. Sales of the
Contour meter rose to €159 million ($238.4 million) in 4Q09, a reported increase of 3.9% or 7.9%
when adjusted for the impact of currency compared to 4Q08. In 4Q09, sales for the Breeze
slumped to €33 million ($48.7 million), down 10.8% on a reported basis or 5.3% when adjusted
for the impact of currency when compared to the same quarter last year. For 2009, Contour sales
reached €601 million ($857.6 million), a growth of 8.5% (or 4.3% operationally) when compared
to 2008. Breeze sales reached €138 million ($196.6 million) in 2009, which represents a decline
of 4.8% (or 8.6% operationally). Fourth quarter sales for each product trended downward– with
slower growth for Contour and a faster decline for Breeze (admittedly a relatively small product at
this point). The entire blood glucose franchise remains (by design) challenging to follow, as Elite
and A1cNow sales are unreported. On the pharma side, Glucobay (acarbose) sales decreased to
€72 million ($106.6 million) in 4Q09, a decline of 4% (an increase of 2.4% operationally). In
2009, Glucobay sales reached €315 million ($441 million), rising 3.6% (declining 0.9%
operationally).
Diabetes received little attention in the Bayer conference call, which was largely focused on the
company’s non-healthcare divisions, and specifically, Crop Science. While we did not receive any
product updates, we remain optimistic about Bayer’s new meter offering, the Contour USB, which
received FDA approval in September of 2009 and also about Didget, the company’s new blood
glucose monitor on view at EASD 2009 that rewards children for positive diabetes management
behavior. While 4Q09 results are mixed, the flourishing Contour product line represents a much
larger proportion (82%) of the reported SMBG business than the declining Breeze product line
(18%). Elite is a wild card, but probably down to about $150 million in 2009 (this would have
brought down SMBG growth further). Still, the growth rate for the Contour line, for both 4Q09
and full year 2009, can be seen as a win for the company in a very challenging SMBG market.
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Calibra Medical – Receives 510(k) clearance for the Finesse: California-based Calibra
Medical, formerly known as Seattle Medical Technologies, received 510(k) clearance from the
FDA for the Finesse, an “insulin patch-pen” for type 1 and type 2 diabetes. As a reminder, the
Finesse is designed to deliver only bolus infusions of insulin, with a total reservoir capacity of 200
insulin units. The patch-pen is designed to be replaced at least every three days. A preset dose
(0.5, 1, 2, or 5 units) of bolus insulin can be administered by pressing two buttons on either side of
the pump simultaneously. Repeated presses will deliver insulin in the preset increments. As we
understand it, the initial launch of the Finesse will include the 1 unit/press and 2 unit/press
models; the 0.5 unit/press and 5 unit/press models will be available at a later date. There is no
handheld controller, display, batteries, or memory, so simplicity appears to be a major advantage.
Other primary advantages of the Finesse are its discreetness (can bolus through clothing) and
small size (the device is roughly 2” long, 1” wide and ¼” thick – the low profile is particularly
notable). Since the device is only intended to administer bolus doses of insulin and not a basal
rate of insulin, it will not completely eliminate injections for patients on a multiple daily injection
(MDI) regimen that includes basal insulin and will not be an option for type 2 patients on basal
therapy only. While this narrows the potential market, it is clearly also a simpler alternative for
patients transitioning from basal therapy to MDI or a more convenient mode of administering
boluses for patients already on MDI – we could easily see patients moving from Lantus to MDI
without ever using a syringe or pen. Since as we understand it, a major objection of many patients
on MDI is having to take insulin outside the home, we think this could be a very attractive
alternative. While we assume few patients already on an insulin pump will choose to switch to the
Finesse, given loyalty to their pump and requirement of basal insulin shot, we believe the number
of people who can’t quite reach the threshold needed to “accept” pump therapy and wearing a
device, is significant. Although Insulet’s OmniPod is the only disposable pump on the market,
several other companies are developing patch pumps with various combinations of features. As
we understand it, Calibra is planning to launch the Finesse in 2010.
— by Sanjay Trehan, Eric Chang, Jessica Swienckowski, Nick Wilkie, and Kelly Close

4. The Goals Ahead: Close Concerns Sits Down With ADA President,
Richard Bergenstal, MD
We were thrilled to speak recently with Dr. Richard M. Bergenstal, the President, Medicine & Science of
the American Diabetes Association (ADA), and a leading endocrinologist and Executive Director at the
International Diabetes Center at Park Nicollet (IDC) in Minneapolis, Minnesota. Dr. Bergenstal has
been involved in diabetes for over 30 years, serving as a principal investigator for landmark trials,
chairing several diabetes organizations, and receiving numerous awards, including the ADA's
Outstanding Physician Clinician Award in 2007. During our discussion, Dr. Bergenstal stressed the
importance of delivering patient-centered team-based healthcare, in which the primary care physician
and/or endocrinologist worked with a certified diabetes educator (CDE). He said that the ADA is
working hard to support provisions for team-based care and the prevention of diabetes in the US
government's healthcare reform. Until then, he urged that patients search for such a team that is willing
to coordinate among physicians. Regarding new therapies, Dr. Bergenstal saw a definite place for ultra
rapid-acting insulins and longer-acting GLP-1 agonists; he specifically supported the early use of GLP-1
agonists in appropriate patients. As a major advocate of insulin therapy to optimize glycemic control,
Dr. Bergenstal addressed the misleading perception of insulin as a rescue therapy only meant for a
“severe form of diabetes.” He expressed interest in a new age of insulin patch pumps that could
potentially smooth the transition to insulin or a more intensive insulin regimen. Finally, in the next few
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years, he hopes a telecommunication-based healthcare system will be implemented such that patients
can receive care via wireless communication between office visits. Dr Bergenstal looks at this year as
President for Medicine and Science for the ADA (a volunteer role that he will juggle with his ongoing
leadership of the IDC) as a real privilege to be able to advocate for those with type 1 and type 2 diabetes
and the professionals that care for them as the ADA works with others to STOP DIABETES.
DR. BERGENSTAL, THE ADA, AND HEALTHCARE REFORM
Sanjay Trehan: Dr. Bergenstal, thank you so much for taking the time to speak with us
today. To start, we would love to get a sense of what motivated you to take this position
with the ADA and what you hope to accomplish in the year ahead.
Dr. Richard Bergenstal: I have been involved in diabetes for 31 years and what I really value most is
my contact with patients. Although taking this position with the ADA has forced me to spend less time
with patients, I can't give it up. The ADA represents an opportunity to help improve the lives of people
with diabetes and make a difference on a much larger scale. The ADA has been helpful to me as have other
organizations, so this opportunity is a chance for me to give back to the community and reach more
people than I can through day-to-day care in the office.
As you may know, I am a big advocate of team-based care, so for my year as president, anything I can do
to facilitate this aspect of diabetes care will be a great accomplishment, whether it comes through
healthcare reform, new innovations in technology, or other ways. I think people with diabetes deserve to
have this team available and properly funded so that they can be supported by team members that can
help them live well with their disease. Proper management requires a team that can call or communicate
in other ways with patients between visits. Since the world is moving towards electronic communication, I
think it’s important to embrace these mediums of communication to improve patient care. All of this will
take some healthcare reform or some health policy changes – healthcare providers must get reimbursed
for these communications so that the team can have a chance to learn and use new technologies.
Currently, sometimes a new technology is approved and reimbursed and is beneficial for the patient, but
since the system is not organized to encourage providers to learn the value of these technologies, they
don’t reach patients nearly as often as they can or should. I strongly endorse translational research that
shows new drugs or technology are effective but also goes the next step to implement these advances in
practice in a cost-effective manner.
Another goal for this year will be to reform healthcare. If you forced me to pick three aspects of the
healthcare system that must be reformed, I would choose: 1) the pre-existing condition rule that denies
patients insurance based on previous conditions; 2) the donut hole (a range of total prescription drugs for
which elderly patients on Medicare receive no coverage); and 3) overall access to team care for diabetes
patients. In addition, I would like to see some provision for prevention, such as the Franken and Lugar
Prevention Bill, and a provision for funding team-based care more appropriately. If I can help move these
issues in the right direction, then I will feel like I have contributed something.
Sanjay: On a related note, can you talk a little more about what we need from healthcare
reform and what the ADA’s role has been in these discussions?
Dr. Bergenstal: I think the ADA has been a major player in healthcare reform, particularly since they
are the major voice of what is best for the person with diabetes. The three aspects of healthcare reform I
mentioned earlier greatly affect people with diabetes – these were written for people with diabetes. The
ADA has worked very hard with the CDC (Center for Disease Control and Prevention) and with Franken
and Lugar on the Prevention Bill. I hope the bill gets more press, especially since it is either cost-neutral
or cost-saving. I don’t see how anybody could argue against community-based efforts at diabetes
prevention as we are faced with a diabetes epidemic. I think we need to keep healthcare reform moving
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forward. We hope it will be a big package; if not, we have to proceed bill by bill and try to generate as
much support as possible. Aside from these current issues, the ADA has been very supportive of
legislation that continues type 1 diabetes funding and funding for the Indian Health Service (to focus on
helping one of the very highest risk populations for diabetes and its complications). These special funding
initiatives must be continually renewed and we all must advocate for general funding for NIH (National
Institute of Health) and CDC to continue basic science advances and translation research on a national
and international level.

DR. BERGENSTAL’S TAKE ON DRUGS AND DEVICES
Kelly Close: You’ve done some notable research on drugs in development. How are you
feeling about the field these days, with more and more calls for personalized medicine,
optimized care, and less “one size fits all” approach for patients? We’re at the point where
three drugs (exenatide once-weekly, inhalable insulin Afrezza, and ultra-rapid acting
insulin VIAject) are currently being reviewed by the FDA, with a number of drugs in late
stage trials. Broadly speaking, can you share with us which drugs or drug classes you are
most excited about in terms of their potential to effectively treat diabetes?
Dr. Bergenstal: I am definitely excited that there are some new entries into the rapid-acting insulin
arena since continuous glucose monitoring (CGM) has shown us all that an even faster onset mealtime
insulin is really needed. I think it’s important we continue to go down the path of finding faster acting
insulins, which I understand is not an easy task. I have had experience with Afrezza and know about
Biodel and am excited that we will sort out if they are going to ultimately help us have more rapid-acting
insulin. I do hope we have others as well.
On the long-acting GLP-1 agonists, for which I include once-daily liraglutide (Victoza) and once-weekly
exenatide and taspoglutide (still in development), I think they will be major additions for achieving the
kind of goals we look for in type 2 diabetes. I am really optimistic about the GLP-1 therapy class of drugs. I
think there are still barriers to overcome, such as the required injection, but to me, it should not be an
insurmountable barrier given the positive benefits. I also think we are looking beyond just the A1c when
considering drugs and taking into account the drug’s effect on weight and hypoglycemia. I think this class
of drugs could play a major role, and we’re all going to have to work, both patients and primary providers,
to find a way around the injection barrier.
Sanjay: Focusing on GLP-1 therapy, we are encouraged to see recently-approved Victoza
and other candidates advance through the stages of drug development. How do you see
GLP-1’s fitting into the treatment paradigm? Do you think they should be used closer to the
time of diagnosis for patients with type 2? If so, what are the challenges and how can we
overcome these challenges?
Dr. Bergenstal: I think they should be put much earlier in the treatment paradigm as a central
consideration. If you look at our International Diabetes Center treatment algorithm, we advocate early use
of GLP-1 agonists or DPP-4 inhibitors in certain patient profiles, and it turns out that a majority of
patients may fit this profile. Meaning, if you're on metformin and follow a diet/exercise regimen and there
is room for improvement in weight, A1c, and minimizing hypoglycemia, then it makes sense for GLP-1
therapies to be very early in the treatment algorithm.
Kelly: Can you comment on the range of drug classes as you can see them today? Some say
there are too many to choose from, while others note that there are still many patients not
in good control – upwards of 40% in the US. Are there any classes you would support
taking off the market?
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Dr. Bergenstal: When I look at all the currently available drugs as well as the new classes of drugs in
development (glucokinase activators, SGLT2 inhibitors, etc.), I try to decide which ones are best for what I
am trying to achieve for my patients. I am not really against or for one particular class of drugs, but we
need a wide range due to the various challenges patients have: insulin resistance, poor insulin secretion,
sensitivity to hypoglycemia, major struggle with weight control, etc.. For example, if we're trying to
achieve optimal glucose control with minimal hypoglycemia and no weight gain, then it helps me to say, “I
think sulfonylureas are less likely to get us there because of their effects on hypoglycemia and weight gain.
However, I think agents like GLP-1 agonists, DPP-4 inhibitors, and metformin are the most likely drugs to
achieve those goals.” So instead of saying I would eliminate sulfonylureas, I would rather say that I am
less inclined to use them if I am concerned with hypoglycemia and weight gain. I would use sulfonylureas
when cost is the #1, #2, and #3 reason - in other words, when nothing else is affordable. Unfortunately,
until we get healthcare reform through, there are some patients who can only afford sulfonylureas, so I
can't be in the eliminating business. But I remain focused on the objectives I mentioned. As you may
know, I am also a big insulin advocate, but I think we have to be more innovative and start looking at
insulin in conjunction with GLP-1 agonists or DPP-4 inhibitors because insulin is associated with weight
gain that can be neutralized or offset by using agents like GLP-1, DPP-4, or metformin. So I think we have
to be more creative in deciding our goals and determining which drugs will get us to those goals (glucose
control and beyond). Another reason I am a big fan of insulin is because I am deeply committed to
improving the lives of people with type 1 diabetes and insulin is obviously life saving in this population.
But again, we have to be committed to innovations in insulin delivery and glucose monitoring so more
individuals can take advantage of these strategies.
Kelly: Moving to devices, there are more and more devices being developed for type 2
diabetes on the insulin delivery side. Can you comment on this?
Dr. Bergenstal: I think patch pumps have a lot of potential for type 2 patients, and they deserve much
more attention. Broadly, I believe that more people with type 2 diabetes should be on insulin than are
currently because so many people can't reach the right A1c on other drugs. I am not necessarily saying
insulin should be a first-line drug, but more people should be on it and we should be developing easier
ways for them to get on insulin and easier ways for their doctors to teach them how to take it. You have
already heard my preference of trying GLP-1 therapies first, but a lot of people will eventually require
insulin because their beta cell function will eventually decline. Insulin is very effective if delivered
appropriately. We all recently learned from my friend Dr. Rury Holman in his 4T research study that
starting with a long acting background (basal) insulin and quickly advancing to add mealtime insulin
appears to the approach that works best for many with type 2 diabetes who require insulin. I don't think
we have done a great job with our injection therapy - we delay starting it and we do not work as a team to
keep steadily adjusting and fine tuning the insulin regimen. So, I look forward to seeing if patch pumps or
other patient- provider communication technology can promote greater general acceptance of insulin and
help move more people toward effective use of basal/bolus insulin therapy.
Sanjay: Dr. Bergenstal, what do you perceive as the biggest barriers for people with
diabetes receiving proper care today?
Dr. Bergenstal: First, is the lack of access to a team and reimbursement for healthcare provider time
outside the visit, and second is inadequate insurance. There are too many patients on good medications
that reach the donut hole and stop. (Editor’s Note – per Medicare rules, after the government pays $2250
for drugs or technology, patients must cover the costs themselves, at which point many patients stop
taking the drug or technology until the next year when coverage kicks in again). It's really difficult for
people without good insurance to pay co-pays from $50 to several hundred dollars per month. We need to
figure out how to fix this system. I think we also must educate people to focus not just on the A1c but to
pay attention to other factors such as weight, hypoglycemia, and glucose fluctuations. Very high up and
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down movement of blood glucose certainly makes life miserable for many people with diabetes and
research is ongoing to see if minimizing these fluctuations might also reduce the risk of complications of
diabetes. Similarly, we must find a way around the barrier of injections (for insulin as well as GLP-1
therapies). There seems to be the impression that any injectable medicine is only used for an extremely
serious form of diabetes, which is not true. We need better approaches to education and training to
overcome this perception.
Kelly: In terms of the general perception of diabetes, what do you feel needs to be changed,
from the perspective of a patient as well as that of a physician, specifically primary care?
We’re especially interested in hearing this from you because your model at the
International Diabetes Center (IDC) combines primary care and specialist care so well.
Dr. Bergenstal: Well, I think the perception in the public is that diabetes is not a very serious condition
and therefore, does not deserve that much attention or that much funding for research. One thing I've
learned in my tenure with the ADA through this “Stop Diabetes” campaign is that, after a lot of research,
they found that people really don't understand diabetes. So I think it is a serious condition, but it's
manageable and that we can accomplish a lot in primary care if we're willing to support primary care.
There are too many people with type 2 diabetes that only see an endocrinologist. I'm a huge supporter of
endocrinologists seeing the appropriate patient, but we need to support primary care. In our model, we
embed a Certified Diabetes Educator (CDE) in a primary care practice where the CDE actually works
alongside the primary care provider as part of their team. But the CDE is still connected to the
endocrinologist or in our case the IDC for ongoing training and support around the latest advances in
therapy and technology that would benefit patients in the primary care setting. It is a model that deserves
much more attention and research because it's a way, in my view, to support primary care to be able to get
insulin started when it's needed and to move new technology and medications into primary care.
Educators know the medicines and can help follow the algorithms and get the ball rolling and are in easy
and frequent contact with endocrinology as well. It is a model we have to move towards, and I hope we
and other centers who are testing it can show that it is an effective model the patient, who we are really
concerned about, gets the best of all worlds: a primary care provider for day to day needs and to
coordinate their care needs, a diabetes educator team to be sure they are very up to date on management
and an endocrinologist (maybe in the background initially but available at a moment's notice to the CDE
or primary care provider and for a consult when appropriate. In addition the endocrinologist helps the
team study their model and make refinements to improve care and communications).

ADVANTAGES OF EARLY AND EFFECTIVE INSULIN TREATMENT
Kelly: A few years ago, the CDC estimated that about 47% of people with diabetes were not
in good glucose control (meaning, an A1c of under 7%). Can you discuss where we are today
and your perspective on where we should go?
Dr. Bergenstal: Let’s go to the numbers first. I think we’ve made progress. I think there are more people
in control now than there were five years ago than there were ten years ago. I don’t think the general
community may be doing quite as well as those numbers suggest. I say “well” but it is really bad if the
number continues to hover around 40-some percent. If you were a skeptic, you might say “look at the data
– it says that the people on insulin are doing the worst so why would we want more people on insulin,
right?” But this is backwards thinking. To me, it says we are doing one of two things wrong. Either we are
starting insulin too late or we don’t really know how to use insulin effectively. I think it is evenly split, in
terms of how many physicians are starting insulin too late and how many aren’t using insulin
appropriately. When I say “starting insulin too late,” I mean that many people are using insulin too much
as a rescue therapy when someone has an A1c of 9% or 10%. We would do much better if we kept
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intervening with therapies at 7.1% and 7.3% instead of waiting until patients are extremely out of control
and then initiating insulin.
Sanjay: Do you think the 4-T trial that you mentioned will cause people to advance to
insulin more aggressively, i.e. to move to mealtime and correction insulin when basal only
isn’t working?
Dr. Bergenstal: The 4-T trial was a great study and just reinforced our decade-old philosophy at the
IDC of starting with basal insulin and moving quickly to a basal/bolus regimen. The basal insulin alone
was not much better than any other therapy. Same with pre-mixed or mealtime insulin; you realize that
whatever insulin you start, you really do need to move to basal/bolus insulin. So for the last decade, our
philosophy has been to move to basal/bolus insulin when a patient reaches 0.5 to 0.7 units per kilogram
of basal insulin (which translates to 40-50 units per day). But people don’t make this transition. I think
the 4-T trial has reinforced the message of moving from basal to basal/bolus insulin, but I am also looking
forward to new technologies, such as the patch pumps, to improve acceptance.
Kelly: Do you think delaying insulin therapy is more patient-driven or physician-driven?
How can we overcome this model?
Dr. Bergenstal: I think it takes much more focused education on both sides - patients and physicians
should understand that insulin is not the enemy, hyperglycemia and other metabolic abnormalities are
the enemies There are so many barriers that educational programs need to address - not just encouraging
insulin use when appropriate, but also instructions on how to properly start and adjust insulin. If the
doctor will accept it and be positive about its benefits, it is amazing. Our nurses and CDEs will probably
take a shot themselves three or four times a day to show the patients and then do it with the patient. To
me, we really need to break it down and focus on that kind of training and demonstration and teaching for
physicians.

FINAL COMMENTS
Kelly: Dr. Bergenstal, it’s been really something to speak to you. One of our last questions
is what you see as the major areas of progress in 2009 and what you look forward to the
next few years.
Dr. Bergenstal: Three things come to mind in 2009. I think continuous glucose monitoring (CGM) has
really come front and center in the past few years. I won't say that it has taken over the market but it has
certainly taken over the imagination in terms of what's possible. It has also helped us better understand
diabetes and medications. For example, our needs for a super rapid-acting insulin that we discussed
earlier only came about because of CGM. Now we understand exactly how rapid-acting insulins are
superior to regular insulin. I hope we will continue to learn to use CGM to help us make better clinical
decisions regarding the adjustment of insulin delivery or selecting appropriate therapy in T2DM.
The second major advance in 2009 is the multi-factorial treatment of diabetes - now we realize we need to
treat glucose, lipids, and blood pressure to target. I think the fact that we need to be much stronger on
treating all of these related conditions has also come front and center in 2009. While I'm happy to have a
stronger emphasis on blood pressure and cholesterol, I am not willing to give up on the importance of
blood glucose which we know minimizes eye, kidney and nerve disease.
Finally, and again some love this and some hate this, but more and more we will be paying for
performance. We are all working to define and agree on the optimal targets of care (A1c, minimal
hypoglycemia, weight reduction or maintenance, BP and lipid control, not smoking and use of
acetylsalicylic acid (ASA) in appropriate high risk patients). We desperately need consensus on the science
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based targets and then we need to develop consensus on how to measure the performance of a doctor, or
health system in working with their patients to reach these targets, in the right patients, in a safe way.
Then it is appropriate to move away from just paying for visits and procedures to paying for accepted
measures of patient-centered optimal team care.
Going forward, I think more research needs to be conducted on the central nervous system effects of
diabetes. While I am not an expert in this area depression and dementia in diabetes really worries me - we
don't understand as much as we should. In addition, in the next five to ten years, I would love to see the
telecommunication-based care that I referred to earlier be implemented. I am optimistic about using the
cell phone and wireless communication in general to facilitate patient care. We may be looking back ten
years from now saying, “They weren't using cell phones? What were they thinking?”
Sanjay: Thank you so much Dr. Bergenstal!
Kelly: Yes, thank you enormously! You have helped diaTribe so much in being on our advisory board and
in reviewing articles and being so open to assisting patients and translating important findings for us. We
can’t thank you enough for all your service to patients with diabetes. Appreciation all around, Dr.
Bergenstal.
— by Sanjay Trehan and Kelly Close

5. DCU #100 Special: Looking forward to DCU #200 and beyond…
Since we published our first issue of DCU, several diabetes drugs and devices have advanced through
the stages of development and reached patients and physicians around the world. Some of these drugs
have introduced novel classes, such as exenatide (Amylin’s Byetta) and the GLP-1 class, while others
have joined an existing class, either as a differentiated product or a “me-too” product (where the effects
are largely indistinguishable from another drug on the market). On the device side, manufacturers have
released new iterations with added functionality and/or more favorable features. Eight years ago, few
could have predicted how the field would evolve, so we are constantly looking forward to new and
unexpected therapies and technologies. In the spirit of reaching the 100th issue of DCU, we have
compiled a list of topics we are particularly excited about and therapies we hope to see emerge before
the 200th issue of DCU!


More effective oral antidiabetic drugs with novel mechanisms of action. We are
excited about the number of drugs and classes currently in the pipeline – specifically, we are
looking forward to SGLT2 inhibitors (BMS/AZ’s dapagliflozin, J&J’s canagliflozin),
glucokinase activators (Array BioPharma/Amgen’s ARRY-403/AMG-151, Roche’s Piragliatin,
OSI Pharmaceutical’s PSN010), PTP-1B inhibitors (ISIS’s ISIS 113715), GPR119 agonists
(OSI’s PSN821), and anti-IL-1 beta antibody (XOMA’s XOMA 052). We are also interested in
novel insulin sensitizing agents with improved side effect profiles, compared to currently
available TZDs. Companies are developing partial PPAR-gamma agonists (Dr. Reddy’s
balaglitazone), selective PPAR-gamma modulators (SPPARM; InteKrin’s INT131, Genfit’s
GFT505), dual PPAR alpha/gamma agonists (Roche’s aleglitazar, Ono’s ONO-5129, sanofiaventis’ AVE0897), and PPAR alpha-gamma-delta “pan” agonists (Plexxikon’s indeglitazar,
Dara Biosciences’ DB900). Along with these innovations, we have already begun to see more
combination therapies coming before the FDA. We expect to see more of these in the future as
developers try to take advantage of the benefits in combining both currently available and
new compounds to come. While many other drugs and classes are worth mentioning, we wish
in general to see more effective agents with the tolerability profile similar to that of DPP-4
inhibitors. It goes without saying, of course, that safety is of paramount importance.
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The fate of the FDA cardiovascular risk-assessment requirement. In 2008, the
FDA published guidance requiring companies developing drugs for type 2 diabetes to conduct
a cardiovascular outcomes study to rule out the possibility of any “unacceptable”
cardiovascular risk. While we believe CV safety is extremely important, we hope the FDA will
relax this guideline for drugs that display no CV safety signals in the preclinical or clinical
studies. This requirement is likely changing the risk/benefit and cost/benefit profiles of many
early-stage diabetes drugs; furthermore, the full impact of this guideline may not be easily
noticed, since it may affect internal decisions to advance early-stage compounds (from
preclinical to clinical or from phase 1 to phase 2) or to invest in diabetes compounds at the
preclinical stage.



Faster-acting insulins and longer-acting basal insulins – and the biggie,
glycemic-dependent insulin. We believe faster-acting insulins will more effectively mimic
the pharmacokinetic profile of endogenously released insulin, reduce the hassle-factor
associated with having to administer insulin before eating and greatly reduce glycemic
variability around mealtimes. Biodel’s VIAject and MannKind’s inhalable Afrezza are two
insulins in late stages of development that are being touted as ultra rapid-acting insulins; the
FDA is currently reviewing the NDA for VIAject, and MannKind is preparing to meet with the
FDA as requested by the agency in its complete response letter for Afrezza. Halozyme is also
working on a formulation of PH20 (recombinant human hyaluronidase enzyme) with insulin,
which has the potential for a faster onset of action as well as a more favorable side-effect
profile. In addition, faster-acting insulins may play an important role in the artificial pancreas
project. For basal insulins, Novo Nordisk and sanofi-aventis are developing ultra long-acting
basal insulins – Novo Nordisk’s insulin degludec is in phase 3 trials (along with degludecPlus,
which is pre-mixed with insulin aspart) and sanofi-aventis’ ultra long-acting insulin
(SAR161271) is in phase 1 studies. And, several others players are working on improved basal
insulins, including Lipoxen (SuliXen), Flamel Technologies (FT-105), and PR/SurModics
(InsuLAR). While we obviously look forward to further clinical results of these insulins, we
also hope to see more companies invest in faster-acting and longer-acting insulins. Of course,
we’d love to see progress on microneedles (BD and others) and transdermal insulin (Isis
Biopolymer). Glycemic-dependent insulin, which would enable a world without
hypoglycemia, would be earth-shattering.



Development of oral agents that are currently only available through injections.
As we discussed with Dr. Bergenstal in this issue’s interview, the injection barrier is a major
drawback to the widespread early use of insulin and GLP-1 therapies. Therefore, we very
much hope to see oral GLP-1 and oral insulin candidates advance in the pipeline. Currently,
Novo Nordisk is developing oral formulations of insulin and GLP-1, and Biocon has applied
for an IND for IN-105, an oral insulin in phase 3 studies in India. Other companies
developing oral insulin include Oramed (ORMD-0801), Diasome (HDV-oral insulin), and
Transgene Biotek. CPEX pharmaceuticals is also exploring an intranasal insulin candidate,
Nasulin. In addition to developing inhaled insulin, MannKind is also developing an inhaled
GLP-1 product (MKC253).



Branded drugs of today are the generic drugs of tomorrow. TZDs will be the first
ones to enter the generic world, as the patents for Takeda’s Actos and GSK’s Avandia are set
to expire in 2011 and 2012, respectively. Takeda may be able to defend Actos from generic
competition until 2016 with other patent claims and its use in combination therapies, but this
is not guaranteed and will likely require substantial litigation. The first patent for Amylin’s
Symlin is set to expire in 2011 but will be protected by other patents that won’t expire until
some years. Amylin’s Byetta will have its first patent expire in 2013 but should be protected
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until 2016 when another patent expires. Considering the new innovative TZDs, GLP-1s, and
insulins in the pipeline, we are unclear how much impact these patent expiries will have,
assuming the new drugs will have superior efficacy and/or safety.


The establishment of a biosimilar pathway would enable generic insulins to
enter the market once patents expire for insulin analogs. Several insulin analogs
have patents that are set to expire in 2010, including Eli Lilly’s Humalog (insulin aspart) and
Novo Nordisk’s Novolog (insulin lispro), both of which have additional patents that will
expire in 2013 and others that will expire in 2014. We believe these generic insulins could
encourage a final shift away from NPH regular human insulin by those institutions that have
been holding out against the costly analogs. The issue of biosimilars is especially relevant
today – the Patent Protection and Affordable Care Act, was recently signed into law and
included a provision that establishes a biosimilar regulatory pathway, which would grant 12
years of exclusivity to a “reference biologic product” (and an additional six months for those
used in “pediatric populations”).



Insulin pumps: how will the market evolve? With the continued growth of Insulet’s
OmniPod (from a low base), the only full-featured disposable pump currently on the market,
many other players are on the verge of entering the “patch pump” arena just as entrenched
leader Medtronic prepares to launch the recently approved Revel and the Veo, coming to the
US presumably in the next couple of years. We are waiting for Calibra’s Finesse and
Medingo’s Solo MicroPump to be launched (likely regionally); both are FDA-approved
disposable pumps. As smaller disposable pumps with more features enter the market, we are
curious how much share these pumps will steal from traditional pumps as well as increase the
uptake among type 2 diabetes patients and expand further the type 1 market; as we
understand it, the type 2 pump market is currently the most rapidly growing part of the pump
market. Regardless, we also hope to see the fruits of the recent partnership between BD and
JDRF to reduce the stress of pump therapy (by improving convenience and minimizing pain,
kinking, occlusions, and infections) and validate the use of BD’s microneedles. And, we are
excited to see pumping become easier and cooler (iPhone like devices coming with Tandem
and cellNovo …). Multiple other companies also have developments going but with very little
public information, there isn’t yet enough detail to share …



The future of continuous glucose monitoring (CGM). While a small portion of
patients currently use a continuous glucose monitor (CGM), it has certainly grown
dramatically in the past few years, in use as well as overall physician/educator interest. We
believe that CGM has the potential to revolutionize the treatment of insulin-dependent
diabetes, especially in hybrid and Closed Loop applications. We believe there may be more
innovation in this field to come as well. The FDA is very interested in seeing improvements in
CGM efficacy and safety to complement work on the artificial pancreas. And, of course, CGM
provides an incredible window into how well new treatments for patients work, especially
previously harder-to-differentiate drugs for type 2 patients. There is also a push for
innovation in CGM technology from the inpatient hospital field. Hyperglycemia is rampant in
the intensive care unit, and we have heard time and time again since the initial shock of NICE
SUGAR that the solution to tight glycemic control without increased hypoglycemia is safe and
effective continuous glucose monitoring. Experts in the field agree that the currently available
CGM devices represent a great step forward for patients, but that there is room for
improvement, especially for use in the hospital and in the artificial pancreas. We look forward
to innovations in sensor technology and application of CGM in diabetes management in the
future.
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Safe and effective pharmacotherapies for obesity reach the market with
additional indications for comorbidities, such as type 2 diabetes and obstructive sleep
apnea. With the obesity drugs being reviewed at the FDA (Vivus’ Qnexa, Orexigen’s Contrave,
Arena’s lorcaserin) and others in late stage development (NeuroSearch’s tesofensine,
Amylin/Takeda’s pramlintide/metreleptin), we hope a new age of safe and effective therapies
for obesity will reach the market. In general, we hope obesity will be viewed as a disease that
should be treated rather than a cosmetic issue. We have heard drug developers mention that
they hope to one day achieve the kind of weight loss we see with bariatric surgery with
pharmacotherapy. We think this is a very lofty goal but see it as a commitment to innovating
more effective weight-loss pharmacotherapies in the coming years. If these drugs can help
patients achieve substantial weight loss without severe side effects, this could be a major step
forward for patients with pre-diabetes and a tool to help quell the ever-increasing epidemic of
type 2 diabetes.
— by Sanjay Trehan and Kelly Close

6. Conference Pearls: Diabetes UK Annual Professional Conference 2010
March 3 - 5 • Liverpool, UK • http://www.diabetes.org.uk/Annual-Professional-Conference-2010/
We’re happy to bring you coverage from Diabetes UK Annual Professional Conference, held in Liverpool
this year. The meeting started off with lectures on the diagnosis of diabetes from the chairman of
Diabetes UK George Alberti (University of Newcastle, Newcastle, UK), David Nathan, MD
(Massachusetts General Hospital, MA), and Eric Kilpatrick, MD (Hull Royal Infirmary, Hull, UK). It’s
unusual that we see new clinical trial data presented at Diabetes UK, but Melanie Davies, MD
(University of Leicester, Leicester, UK) presented new phase IIIb data comparing liraglutide (Novo
Nordisk’s Victoza) to sitagliptin (Merck’s Januvia). This presentation is timely for Novo Nordisk, as the
National Institute for Clinical Excellence is currently reviewing how it will place liraglutide in its clinical
guidelines. In February, preliminary guidelines were published that placed liraglutide as a third-line
therapy for people with BMI ≥35. This would restrict the therapy to a very small population. The themes
for day #2 of the Diabetes UK Annual Professional Conference were undoubtedly “tight glucose control”
and “the safe use of insulin.” There were two symposia on those topics, and as you might expect there
was a great deal of overlap between the two. Overall, there seemed to be a consensus that while insulin
therapy and intensive glycemic control does confer a significant benefit to microvascular disease, other
therapies like blood pressure lowering and lipid management are more helpful and simply more
effective, particularly in old age. The third day of the Diabetes UK Annual Professional Conference
yielded several interesting talks, but the definite highlight was a presentation from Rury Holman, MD
(University of Oxford, Oxford, UK) on the 4-T trial. In addition to presenting the published 4-T data, he
summarized results from a substudy in which patients used CGM for 72 hours to assess the rate of
hypoglycemia in each treatment (prandial, basal, and premixed). Although the rates of hypoglycemia
were not statistically different between treatments, he told us that the CGM-detected rates of
hypoglycemia were multiples higher than the self-reported values. He stressed that this matter needs
urgent attention, since there may be far more incidences of hypoglycemia on insulin than are currently
suspected.


Melanie Davies, MD (University of Leicester, Leicester, UK) presented data from a
randomized controlled trial comparing the efficacy and safety of liraglutide 1.2mg
(n= 225) and 1.8mg (n= 221) with sitagliptin 100mg (n= 219). All patients were on a
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background of metformin. Dr. Davies touted that this was the first head-to-head study of an
approved GLP-1 agonist versus a DPP-4 inhibitor. All data were intent to treat last observation
carried forward (ITT-LOCF), and in all cases the difference between both liraglutide arms and the
sitagliptin arm were statistically significant. Baseline A1c was 8.4% for both liraglutide arms and
8.5% for the sitagliptin arm. After 26 weeks, A1c dropped 1.24% in the liraglutide 1.2mg arm,
1.50% in the liraglutide 1.8mg arm, and 0.90% in the sitagliptin arm. The proportion of patients
reaching their A1c target of <7.0% was 43.4% for liraglutide 1.2 mg, 54.6% for liraglutide 1.8 mg,
and 22.4% for sitagliptin. There was also greater weight loss with liraglutide, with a change of 2.86 kg (from 93.7 kg) in the liraglutide 1.2 mg arm, -3.38 kg (from 94.6 kg) in the liraglutide 1.8
arm, and -0.96 kg (from 93.1 kg) in the sitagliptin arm. A subgroup of the patients in the study
(n= 505) completed the eight item Diabetes Treatment Satisfaction Questionnaire (DTSQ) at
baseline and 26 weeks. The DTSQ is scored from zero to 36, with 36 being totally satisfied.
Notably, there was a greater improvement in the score for the liraglutide 1.8 mg arm (+4.35)
compared to the sitagliptin arm (+2.96), but not the liraglutide 1.2 mg arm (+3.51). As would be
expected, there was a significantly greater incidence of nausea in the liraglutide arms with 20.8%
of liraglutide 1.2 mg, 27.1% of liraglutide 1.8 mg, and 4.6% of sitagliptin participants reporting
nausea. Like other GLP-1 analogs, the proportion of respondents reporting nausea decreased with
time, peaking at ~14% in both groups at week 2. By the end of the study (26 weeks) there was no
difference in the rate of nausea between the liraglutide and sitagliptin arms.


David Matthews, MD (University of Oxford, Oxford, UK) looked at the biological
basis behind incretin therapy and advocated their further adoption in the UK.
Incretins were first discovered when it was found that the body secretes more insulin in response
to oral glucose than administration of the same amount of glucose intravenously. This indicated
to researchers that there was some gut-related hormone involved in insulin secretion, and this
hormone turned out to be GLP-1. The active component of GLP-1 is the 7-37 moiety.
Unfortunately, this active region is quickly cleaved by the protease DPP-4. Thus, there are two
ways to use GLP-1 therapeutically: injecting analogs of GLP-1 that are not degraded by DPP-4
(exenatide, liraglutide) or inhibiting DPP-4 from degrading intrinsic GLP-1 (sitagliptin,
saxagliptin, vildagliptin). Incretins have the added benefit over other hypoglycemics in that they
cause weight loss instead of weight gain. This seems to be at least in part mediated by a decrease
in energy intake. Looking at several studies, he estimated that incretin therapy led to a ~400 kJ
(95.6 kcal) decrease in daily energy intake. Nausea is initially a common side effect (~15% of
people on liraglutide), but this diminishes with time (down to ~2% after 16 weeks). He suggested
a novel way for physicians to take advantage of this side effect: tell patients to eat less if they feel
nausea. “If they still feel nausea, tell them to eat even less.” Both the ADA and National Institute
for Clinical Excellence (NICE) guidelines are fairly negative on DPP-4 and incretins. They both
indicate that it is not a well-proven therapy, and recommend it only if a stringent set of
circumstances are met and after other therapies have been tried. He blasted NICE on this matter,
saying that their guidelines for the use of GLP-1 agonists and DPP-4 inhibitors were not based on
clinical evidence. He went on to say that the “CE” should stand for clinical excellence, but in
practice it seems only to stand for “cost effectiveness.”



David Nathan, MD (Massachusetts General Hospital, Boston, MA) spoke about the
differences between various measures of glycemic control that have been used over
time and explained why A1c has become a new diagnostic criterion. He said that our
focus on glucose is somewhat accidental, since it just happened to be the first relevant compound
that could be measured. Early on, there was no technique to measure free fatty acids, ketones or
other compounds associated with type 2 diabetes. In the 1980s, the National Diabetes Data Group
(NDDG) in the US and the WHO internationally started classifying diabetes based on glucose
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levels. The thresholds used by these organizations were not based on the risk of complications,
but rather the risk of further diabetes progression (worsening glycemia, polyuria). Today, the risk
of complications like diabetic retinopathy is used to determine cut-points for diabetes. He noted
that people with diabetes have constantly fluctuating blood glucose levels, and this causes an
inherent problem in using blood glucose as a diagnostic criterion. During DCCT, >35,000 glucose
assays were performed and A1c measurements were taken. Compiling this data, it was shown that
average glucose was highly correlated with A1c. The intra-individual variation of A1c is 9.7%
compared to 29.8% using mean blood glucose (MBG). The correlation between MBG and A1c
becomes stronger as more glucose measurements are taken, though, particularly using modern
CGM. He showed that, in large populations, there is not a true bimodal pattern in either FPG or
OGTT. He suggested that this means that cut-points will be inherently arbitrary. There are some
exceptions, however, such as the Pima Indians. Pima Indians have a ~50% rate of diabetes and
show a strong bimodal distribution for indices of diabetes diagnosis. With the new accuracy and
standardization of the A1c test in mind, the International Expert Committee re-evaluated A1c as a
tool for the diagnosis of diabetes. While A1c and FPG have similar precision, glucose levels are
subject to pre-analytic instability. Glucose levels fall by 4-10% in the first four hours, even when
in sodium fluoride. In contrast, A1c levels are stable for ~1 week. In 48 healthy, non-diabetic men,
Rohlfing et al (Clin Chem, 2002) took weekly assays of A1c and FPG. Within individuals, A1c was
far more stable than glucose levels. Studies such as this convinced the committee that the A1c
assay had several advantages to FPG and OGTT and was a valuable diagnostic tool. The other
major consideration of the International Expert Committee (IEC) was the relationship between
A1c and complications. There is a dramatic increase in rates of retinopathy at A1cs ≥6.5%.
Purposefully, the IEC decided to err on the side of specificity in their decision of 6.5% for an A1c
cut-point. One of the most important pieces of data taken into account by the committee was the
DETECT-2 study. In this study, ~29,000 patients from 13 different population cohorts had A1c
measurements, fundus photography and other standardized measurements. There was a notable
increase in rates of retinopathy at an A1c of 6.5%. A similar spike in complications was seen at an
FPG 7.0 mmol/l. The IEC concluded that A1c was a better indicator of glycemic exposure than
FPG. Researchers are currently investigating the rates of diabetes when different techniques are
used for diagnosis. Dr. Nathan emphasized that having identical rates of diagnosis between
different techniques is not as important as identifying as many high risk people as possible while
excluding those with low risk. We agree very much with this assessment.


Eric Kilpatrick, MD (Hull Royal Infirmary, Hull, UK) countered Dr. Nathan’s talk,
speaking about why A1c might not be an ideal tool for the diagnosis of diabetes. He
started by acknowledging the advantages of using A1c. It undoubtedly gives a better measure of
glycemic exposure over previous weeks and months, has lesser biological variability than glucose
measurements, does not degrade in the lab like glucose, and does not require a fasting sample (he
repeated this last point several times on his slide, implying that this was really the only reason it
was adopted). Interestingly, he noted that variance in A1cs below the cutoff point of 6.5% does not
correlate with glucose tolerance. So a person with an A1c of 5.8% likely has the same glucose
tolerance as somebody with an A1c of 4.0%. This means that people in the 5.5-6.0% range have a
smaller gap to fill to reach a diagnosis of diabetes, and thus are vulnerable to a false or premature
diagnosis of diabetes. He also pointed out that different hemoglobinopothaies can affect different
methods for measuring A1c. Renal failure, iron deficiency, HIV infection (those using protease
inhibitors) and ethnicity also lead to variance. There are also differences in the correlation
between diabetes diagnosis of A1c and OGTT by race. In whites, the agreement is >90%. In
Asians, the agreement falls to 61% and in blacks it drops further to 50%. He stressed that the
important consideration in deciding upon a method of diagnosing diabetes is the degree that it
predicts future complications. In the IEC’s report, FPG and OGTT were better predictors of
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complications than A1c. He noted that the IEC relied on the fact that there were similar points at
which levels rise; this is a different measure than predictability. He suggested that diagnostic
criteria might use two cut-points for A1c instead of one: an A1c above which a patient is
diagnosed with diabetes, and an A1c below which diabetes is ruled. This way, diagnosis can be
more specific, and people falling in-between the two cut-points can be watched closely and
managed appropriately by their physician rather than being diagnosed with diabetes. He
suggested a diagnostic level of 6.7% and a rule-out level of 5.8%. Using these cut-points, 10% of
the population falls in the in-between area. He feels that this offers a more accurate diagnosis to
90% of the population, though. Concluding, he felt that A1c is not as simple as it is currently
conveyed. He feels that the confounding factors like race, gender and age mean that A1c must be
interpreted with all of these factors in mind.


Rifat Malik, MD (King’s Diabetes Centre, London, UK) discussed the use of insulin
in acute illness. There is a clear and consistently demonstrated link between hyperglycemia in
intensive care units and adverse outcomes. This has been shown in patients with stroke, acute
myocardial infarction, cardiothoracic surgery, and pregnancy. In his talk, Dr. Malik focused on
critically ill and non-critically ill in-patients. A high proportion of in-hospital patients a have
undiagnosed diabetes (11-20%), 30% have hospital related hyperglycemia, and 40% of all inpatients have in-hospital hyperglycemia. Clearly, this is a widespread problem. Patients with
FPGs >7 mmol/l (126 mg/dl) have an 18x higher chance of in-hospital mortality and have an
increased length of stay (45 days versus nine days without hyperglycemia). These patients also
have an increased risk of infection. The classic paper showing a benefit of intensive glucose
control in in-hospital patients was published by Van den Berghe et al (NEJM, 2001). In this
study, patients treated to reach the target of 4.4 – 6.1 mmol/l (80 – 110 mg/dl) showed a 34%
decrease in mortality and a 41-50% decrease in major morbidities. As a reminder, adults in
critical care were randomized to either an intensive (4.5 – 6.0 mmol/l or 81 – 108 mg/dl) or
conventional (≥10 mmol/l or ≥180 mg/dl). There was an increased rate of mortality in the
intensive arm. So far, there are no prospective randomized controlled trials in non-critically ill inpatients, and Dr. Malik advocated that more research be performed on this subject. He concluded
by saying that the safe use of insulin for in-patients begins with local leadership, and that
improvements would be dependent on the physicians and nurses in the room.



Rury Holman (University of Oxford, Oxford, UK) presented data from the 4-T study
along with new, as yet unpresented CGM data. As a reminder, the 4-T study randomized
708 people with type 2 diabetes to receive either basal insulin (insulin detemir), prandial insulin
(insulin aspart) or premixed insulin (NovoMix 30). At baseline, the mean age of subjects was 61.7
years and the BMI was 29.8 kg/m2. After one year of treatment, subjects not reaching the A1c
goal of 6.5% were eligible to augment their insulin therapy. Those in the basal group could
augment with 3 times daily prandial insulin, those in the prandial group could augment with
basal insulin, and those in the premixed group could augment with once daily prandial insulin;
98%, 82%, and 88% of patients were eligible for the augmented protocol in basal, prandial, and
biphasic insulins respectively. In short, the three groups did not differ after three years, but there
were significantly fewer incidences of hypoglycemia and less weight gain in the group that started
on basal insulin. Thus, Dr. Holman concluded that this was likely the best initial course of action
for most patients moving onto insulin. Dr. Holman also summarized new, as yet unreleased data
on a substudy in 70 patients using the Medtronic Gold CGM system to monitor their blood
glucose with a five minute sampling rate for 72 hours. In this substudy, an episode of
hypoglycemia was considered to be two consecutive readings of <3.1 mmol/l (55.8 mg/dl). There
was no difference in the rates of hypoglycemia between the three arms. However, he noted that
the rate of hypoglycemia using CGM was several times higher than reported values. He stressed
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that this issue needs URGENT attention, and that patients are likely experiencing far higher rates
of hypoglycemia than was previously suspected.
— by Nick Wilkie

7. Conference Pearls: FDA/CDRH Public Meeting on SMBG Accuracy
March 16-17, 2010 • Gaithersburg, MD •
http://www.fda.gov/MedicalDevices/NewsEvents/WorkshopsConferences/ucm187406.htm
We are pleased to deliver coverage of the highly anticipated FDA/CRDH Public Meeting concerning
SMBG accuracy. With over 350 attendees and several vocal audience members, including the
accomplished Dr. Tony Furnary (author of the Portland Protocol), willing to contribute to the
conversation, we feel a lot was gained from this meeting, even if clear answers were not reached for all
the questions posed. For each session, we heard varied perspectives from the FDA, clinicians, and
industry representatives in enlightening presentations and panel discussions. We were surprised by the
distinctly collegial and cooperative tone at the meeting. This easily could have become a big battle
between the agency and industry, with patients and HCPs caught in the crossfire. We are happy to see
all players are interested in working together to find solutions. We left this meeting with a strong sense
that the FDA will be thinking much more broadly about the concept of accuracy with these devices than
has been the case historically. We were also impressed to see the FDA looking forward to and planning
for the future—real-time continuous glucose monitoring (intravascular) in the hospital garnered
substantial attention and the FDA is clearly keen on better understanding how to prepare to evaluate
these devices. Dr. David Klonoff closed the meeting with his view that the diabetes community wants
better analytical and clinical performance from meters, better incorporation of factors which can
improve SMBG above and beyond meter and strip performance, better labeling and reporting of
interfering factors, and more consensus on glycemic control for patients in the hospital.


Patricia Bernhardt, MT (ASCP) (FDA Center for Devices and Radiological Health,
Washington, DC) gave a brief review of medical device regulations and the current
FDA procedure for evaluation of SMBG device performance standards. SMBG devices
are in a category called in vitro diagnostic devices (IVD) and are classified as Class II devices of
moderate risk. As such, new SMBG devices are only required to be substantially equivalent to
predicate devices—at least as good as but not better than similar devices already on the market.
Each meter-strip combo is considered a separate system that is evaluated separately by the FDA.
Each sample type also requires a different FDA review and clearance (i.e., capillary whole finger
sticks v. arterial sample v. alternate testing sites). Currently, FDA evaluation of point of care blood
glucose monitoring devices is based upon ISO-15197 and CLSI (clinical laboratory standard
institute) recommendations. The FDA currently requires SMBG devices used by patients at home
to be accurate within ± 20%, 95% of the time when measuring glucose over 75 mg/dl (this is in
comparison to a laboratory reference method). For readings under 75 mg/dl, the devices must be
accurate within ± 15 points, 95% of the time. The FDA evaluates the devices based on system
accuracy (how well the results agree with truth) and linearity (how well the devices compare to
true results conformed to a straight line). The agency also evaluates labeling (user manuals, test
strip inserts, box/container labels, quick reference guides—all which cannot be written above an
8th grade reading level). Bernhardt concluded by briefly describing the interference from both
endogenous and exogenous substances that creates problems for SMBG device accuracy and how
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the agency evaluates the risk of these interferences. Her parting words were a key reminder—the
user of these devices experiences the cumulative effect of all these factors. We note our
understanding that to date, all data is effectively self-reported and accuracy data can vary based
on strip lots used. Thus, it is actually difficult to compare safety data for various systems; we
expect at some point to see some sort of independent organization conduct such an analysis.


Carol Benson, MS, MT (ASCP), (FDA Division of Clinical Chemistry and Toxicology
Devices, Gaithersburg, MD) discussed the current regulatory challenges facing the
agency when it comes to SMBG device review. She stressed that there are consequences
stemming from the fact that SMBG manufacturers seek FDA clearance for marketing these
devices for both lay users and HCPs. Under CLIA provision 493.5, all devices cleared by CLIA for
home use will be waived for further review (meaning, if a device is approved for home use, the
device can then be used in any setting without any further review required by the FDA).
Interestingly, the accuracy required for the CLIA waiver application is tighter than the
requirements of ISO 15197 that the FDA uses (95% of results must be within ±15% for values
greater than or equal to 75 mg/dl or ±12 mg/dl for values under 75 mg/dl). The 5% of values not
discussed in ISO requirements is considered in the CLIA application process and manufacturers
are required to perform flex studies in which the device is stressed to potential user-generated
extremes. Regulatory challenges arise when meters designed for use by health care providers only
are cleared for lay-users when manufacturers choose the CLIA route. The FDA applies the ISO15197 accuracy criteria to all other reviewed meters that do not go through the CLIA waiver and
the trial requirements are slightly more robust in this review compared to CLIA. Regardless of the
regulatory route, the labeling for the device will be the same for both lay-users and HCPs, with an
additional section added for HCPs only. At initial approval, three lots of the system are required
to be tested; then after the system is on the market it is at the manufacturer’s discretion to test
lots. There is major concern that the end-user may not perform quality control as diligently as
suggested, unless quality control lockouts are built into the system. There are also unique issues
for meters used in the hospital such as that labels are rarely kept with the mobile devices in the
hospital setting and they can spread infection if not cleaned properly.



Marc Breton, PhD (University of Virginia, Charlottesville, VA) described his work in
in silico modeling of SMBG accuracy. He spent nearly half of his allotted time explaining
why in silico modeling is a valuable tool and illuminating how it was developed and is used
today—very valuable background for this audience, in our opinion. Dr. Breton emphasized the in
silico modeling is designed to allow scientists to simulate risky situations that patients could not
safely be subjected to. An in silico patient represents a complex entity of 26 individual parameters
and from these individual with great inter-subject variability, an in silico population is created. In
2008, the simulator created by Dr. Breton and colleagues was accepted to replace preclinical
studies in closed loop trials and is now the foundation for preclinical work in that domain. This
population represents 300 varied adults, children, and adolescents in equal numbers. Dr. Breton
went on to describe a study in which the simulator was used to study the effect of the ISO-15197,
looking at the rate of detection of hypoglycemia at different levels of accuracy. Dr. Breton found
that the probability of missing a hypoglycemic event was reduced dramatically at tighter
standards of accuracy. With a 5% accuracy level, there was almost no chance of missing an event,
while the chance of missing a hypoglycemic event rose to 4% for accuracy between 10-15%.
Notably, Dr. Breton found that the difference in hypoglycemic detection ability differed by a
factor of 10 for error at 10% and error at 20%—this represent a non-linear increase in risk
between 10-20% acceptable error. In another experiment, Dr. Breton found that the ability to
reach target glycemic values degrades with less accuracy as well and this can have a moderate
effect on A1c (on the order of 0.2-0.3%) over a longer period of time. We applaud Dr. Breton for
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bringing up a consideration largely ignored at the meeting today—hypoglycemia is a major
concern and it should be the primary concern for accuracy; however, long term inaccurate SMBG
measurements leading to under-treatment can affect overall glucose control and prompt long
term complications and are very important in our view as well. Of course we must address the
immediate and very scary problem of hypoglycemia first—but we cannot ignore the long term
effects of degraded control.


Before launching into a provocative discussion suggesting that a blanket
requirement is not likely the best solution for SMBG device accuracy regulation,
Barry Ginsberg, MD, PhD (Diabetes Technology Consultants, Wyckoff, New Jersey)
emphasized that these opinions are solely his own. Dr. Ginsberg was a PI in the DCCT
(and as we understand his center had one of the lowest average A1cs of all 29 centers in the trial);
he is widely respected so we were happy to see that he was on the agenda today. Speaking
exclusively about SMBG use outside of the hospital setting, Dr. Ginsberg challenged the idea that
the inaccuracies inherent in SMBG devices ultimately impact diabetes management much more
than is introduced with insulin correction factors and carbohydrate counting in dosing; in fact, he
suggests the rate of error for that dosing adjustment is much higher than the rate of error with
SMBG measures, which from a patient perspective is easily believable. Dr. Ginsberg’s bottom line
is that the level of accuracy required for an SMBG device should be dependent upon the type of
patient under consideration. According to Dr. Ginsberg, for type 2 patients on diet or oral
therapy, an error rate of 20% for 95% of measures would be sufficient, whereas an error rate of
15% may be more appropriate for type 2 patients on insulin. For type 1 patients, an error rate of
10% would be more acceptable, and laboratory testing should have an error rate less than 5%.
While Dr. Ginsberg had very strong opinions on just about every aspect of this topic, he openly
acknowledged that he did not know what to do about outliers (the rare instances of grossly
inaccurate readings), but he agreed that they are very important and should be addressed. Dr.
Ginsberg also argued it is time to move beyond internal testing by manufacturers; the standards
used to test the accuracy of meters needs to be standard for every device and should be conducted
by an external organization. Another key point for Dr. Ginsberg is the label, as he argues a key
piece to the puzzle will be creating informed consumers by simple, straight-forward
standardization of the information. What we find worrisome about Dr. Ginsberg’s suggestion is
that such a practice could essentially demographically stratify and hierarchize blood glucose
testing (and there is a consensus it is across the board a necessity in some form or another, at
some point in the disease process) in the diabetes community. Presumably, the more accurate
devices for type 1 patients would be more expensive than the less accurate devices for type 2
patients only on orals. Some may argue this is fair; however, we have to think about how this
could play out with those who hold the purse strings. Payors typically demand evidenced based
medicine—if stratified accuracy requirements were put in place without very good clinical data to
back it up, we could foresee limited coverage of the more expensive meters and problems with
access to these more accurate meters, even for patients who “need” them in Dr. Ginsberg’s
opinion. While we agree not one size fits all in this situation, we believe it critically important to
stay away from classicizing such a basic tool of diabetes care.



Irl B. Hirsch, MD (University of Washington, Seattle, WA) delivered a very
important reality check to the meeting—it is understandable that hypoglycemia is an
overwhelming immediate concern; however, we cannot allow our concern over
hypoglycemia cause us to ignore the very clear detrimental impact of hyperglycemia, which
appears to be a significantly more prevalent problem. To drive home this point, Dr. Hirsch cited a
study of nearly 3000 patients collected during a three-year review of a tertiary care hospital
(Journal of Hospital Medicine, 2007), suggesting that 25% of patients have a mean blood glucose
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of 200 mg/dl in the first 24 hours after admission, while 20% of patients maintain glucose over
200 mg/dl for their entire stay, and 21% of patients have glucose above 200 mg/dl within the 24
hours before discharge (several of which were over 300 mg/dl). In the same study, less than 1% of
bedside measures were less than 60 mg/dl and o.2% were less than 40 mg/dl. Dr. Hirsch also
reviewed striking data indicating that not only subcutaneous insulin, but sliding scale, is still
being used in major hospitals—it appears that intravenous insulin infusion is an underutilized
tool in glucose management in the hospital. In general, Dr. Hirsch believes insulin is not being
used intelligently in the hospital and hyperglycemia is nonchalantly treated. The key to good
glycemic control is a well-crafted protocol, supported by all clinicians and stakeholders. Beyond a
particular protocol, it is key that all stakeholders invest in a similar insulin use philosophy and
remain committed to open communication and ongoing education. Dr. Hirsch went on to
describe the evolution of his own university hospital’s insulin philosophy and success in achieving
good glycemic control in hospitalized patients. He concluded by emphasizing that despite a
current concern about hypoglycemia, the real problem remains untreated hyperglycemia in the
hospital. He believes this situation stems from a lack of attention to glycemia in general and
intimidation of insulin use due to a lack of training and concern over hypoglycemia. He also noted
that although the more accurate, the better (and he called specifically for more accurate meters),
the issue becomes complicated because if meters could get to 95% accuracy but it took five
minutes to perform the test, it would not be worth it due to the value of nurse’s time. In the panel
discussion, Dr. Hirsch called for coming up with an agreed upon set of definitions, particularly for
terms like tight glycemic control and hypoglycemia.


Richard Bergenstal, MD (International Diabetes Center at Park Nicollet,
Minneapolis, MN, President of Medicine and Science of the ADA), began his talk by
giving context to the ADA’s current recommendation for SMBG measurements to be
accurate within ± 5% of true measures. This recommendation, published in 1993, followed
a 1986 recommendation of ± 10%, which was not met in the seven-year interim. Dr. Bergenstal
clarified that the results of DCCT, released in June of 1993, informed this recommendation with
its clear message that good glycemic control can improve eye, kidney, and nerve disease, but also
increases the risk of hypoglycemia. He reminded the audience that it is clear the majority of
diabetes patients are not achieving good control in the US. While Dr. Bergenstal is not sure
whether SMBG error significantly contributes to poor control or not, he argues that we need to be
using SMBG more in concert with lifestyle and therapy adjustments. He believes endeavoring to
encourage good use of this data is equally as important as improving accuracy of the devices. In
his opinion, there is clear room for improvement in accuracy for meters in the hospital setting,
but it is not the only way to improve glycemic care in the hospital. After alluding to the high
prevalence of dysglycemia in the hospital setting, Dr. Bergenstal briefly reviewed the work of Drs.
Furnary, Krinsley, and Van den Berghe, as well as the results of the VISEP and NICE SUGAR
trials, to highlight the dangers of both hyper- and hypoglycemia. He emphasized that good insulin
infusion protocols are critically important for maintaining good control, as is effective use and
training on the protocols and tools used in glycemic control in the hospital. The first step to
protecting against hypoglycemic in the hospital, in Dr. Bergenstal’s opinion, is to consider tighter
accuracy standards for monitoring glucose in the hospital—he does not have great confidence in
the currently available technology’s ability to appropriately detect hypoglycemia. He concluded by
discussing the recently CE Mark approved in-hospital intravascular continuous glucose
monitoring system by Edwards Lifesciences and DexCom, GlucoClear. If this system continues to
prove itself safe and accurate, Dr. Bergenstal believes it could hold great promise for helping the
medical community to determine if striving for normoglycemia in the hospital is appropriate. Dr.
Bergenstal’s final words were perhaps the most important: clinicians, and educators often do not
look to guidelines published by the FDA and CLIA to guide their practices; it will be important to
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partner with other key diabetes organizations to spread the word. Notably, when asked why the
ADA hasn’t written a letter to FDA like AACE has, asking for a 10% accuracy threshold, Dr.
Bergenstal said that ADA is thinking about the best way to advocate for both better meter
accuracy and better use of the glucose data available to patients and clinicians. Perhaps it is not a
letter to the FDA but a group that could take the important information generated from this FDA
meeting and the many questions raised and help translate them into meaningful action steps to
improve hospital and outpatient use of glucose monitoring data.
— by Jessica Swienckowski

8. Conference Pearls: 1st International Congress on Abdominal Obesity
We recently attended the 1st International Congress on Abdominal Obesity in Hong Kong, China. With
roughly 450 registered participants (and more on-site registrants) representing over 50 countries, this
conference certainly lived up to its “international” title. The first two full days were packed with
presentations by A-list faculty on abdominal obesity and its related comorbidities. The first session of
the conference was a packed GSK-sponsored satellite symposium, in which Dr. Jimmy Bell and Dr. Kaj
Stenloff presented data from two studies evaluating the effects of orlistat 60 mg on visceral adipose
tissue. We were glad to attend sessions given by notable scientists, such as Dr. Richard Bergman (Keck
School of Medicine, USC, Los Angeles, CA), who presented fascinating research linking the brain to the
release of free fatty acids from visceral fat and the development of hepatic insulin resistance in dogs.
However, Dr. Tchernof (Laval University, Quebec, Canada) said that it remains to be formally
demonstrated in humans whether visceral fat is a causal agent of metabolic disorders, a marker of
altered storage in other compartments, or both. Disappointingly, while there was little overall mention
of pharmacotherapies on the market or in the pipeline, we did hear Dr. Luc Van Gaal (Antwerp
University Hospital, Antwerp, Belgium) discuss some therapeutic interventions for reducing weight and
minimizing cardiovascular and mortality risk, including a mention of Victoza (Novo Nordisk). In one of
the more interesting talks of the meeting, Dr. Vincenzo Di Marzo (Istituto di Chimica Biomolecolare,
Pozzuoli, Italy) brought CB1 antagonists back from the dead, reviewing three potential strategies for
targeting the endocannabinoid system: 1) lowering the dose of global CB1 antagonists; 2) pursuing
peripherally restricted CB1 antagonists that do not cross the blood brain barrier; and 3) utilizing
dietary omega-3 fatty acids. On lifestyle interventions, Dr. Nick Wareham (Addenbrooke's Hospital,
Cambridge, UK) provided an interesting perspective on diabetes prevention studies. Lastly, there was
plenty of ceremony at this meeting – following the first session, participants rushed to a nearby room
and the audience was greeted by a stunning Chinese lion dance performance!
DRIVERS OF CVD RISK IN ABDOMINAL OBESITY AND TYPE 2 DIABETES


Luc Van Gaal, MD, PhD (Antwerp University Hospital, Antwerp, Belgium) reviewed
the efficacy of lifestyle and therapeutic interventions for reducing weight and
minimizing cardiovascular and mortality risk. He began by describing the impact of
lifestyle changes (diet and exercise) on weight loss, specifically visceral fat reduction. He noted
that a change in fat mass of 5-10 kg (11-22 lbs) from physical exercise was associated with an
approximate 20% reduction in deep abdominal fat. A recent 12-week evaluation showed that diet
had a more pronounced effect than exercise on abdominal fat. Reduction in visceral fat was also
associated with improvements in comorbidities, such as improved triglycerides, fasting glucose,
and insulin sensitivity. In a 12-month dietary intervention in obese individuals, those who lost 6-9
kg (13-20 lbs) body weight experienced a 20% decline in visceral adipose tissue (VAT); a 9-12 kg
(12-26 lbs) body weight loss resulted in a roughly 30% decrease. Dr. Van Gaal pointed to the
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Diabetes Prevention Program (DPP), which showed that a 4 kg (9 lbs) weight loss over four years
led to remarkable changes in cardiometabolic risk factors.
Dr. Van Gaal also reviewed the effect of current pharmacotherapies on weight loss, visceral fat
reduction, long-term CV events, and mortality. He briefly pointed to the SCOUT study, which
evaluated the CV safety of Abbott’s Meridia (sibutramine) in older patients with a BMI between
27-45 kg/m2 who fell into one of three categories: patients with a previous CV event, patients with
type 2 diabetes, and patients with type 2 diabetes who have experienced a previous CV event. Dr.
Van Gaal stressed that the study population was outside the scope of the labeling for the drug.
Despite a promising lead-in period of six weeks, there was a significant increase in cardiovascular
events in the group of patients with a history of type 2 diabetes and cardiovascular disease (for
more detail on the trial, see the January 28, 2010 Closer Look). In addition, he briefly mentioned
orlistat (alli) and a trial demonstrating a 16% reduction in visceral fat; however, it remains
unknown whether the effects on VAT are weight independent. Finally, he delved into the GLP-1
agonists, emphasizing their effects on beta cell preservation, glucagon secretion, and the brain
(promoting satiety and reducing appetite). He singled out liraglutide (Novo Nordisk’s Victoza) for
its ability to progressively decrease weight in a dose-dependent fashion. Interestingly, he said,
roughly half of liraglutide-treated patients display only a minor benefit and the other half display
significant weight loss of up to 8 kg (18 lbs; Astrup et al., Lancet 2009) – we will be curious to see
if this divide is replicated in “real world” usage.
ASSESSMENT OF ABDOMINAL OBESITY, METABOLIC SYNDROME AND RELATED
CARDIOMETABOLIC RISK


Vincenzo Di Marzo, PhD (Istituto di Chimica Biomolecolare, Pozzuoli, Italy)
provided a comprehensive overview of the endocannabinoid system, focusing on its
dysregulation in the presence of abdominal obesity and hyperglycemia. As a
reminder, the endocannabinoid system consists of two receptor subtypes, CB1 and CB2. CB1, the
receptor involved in food intake and energy balance, is expressed in the brain and several
peripheral tissues such as the liver and the GI tract. Modulation of the endocannabinoid system
was popularized by rimonabant, a CB1 antagonist marketed by sanofi-aventis that was pulled off
the EU market due to adverse psychiatric effects. This prompted several other companies with
CB1 antagonists in development to drop their programs (Merck’s taranabant, Pfizer’s otenabant).
Therefore, we were particularly interested in Dr. Di Marzo’s discussion on future strategies to
target the endocannabinoid system. Dr. Di Marzo explained that any strategy to counteract
overexpression of CB1 receptors would likely be applied to abdominally obese patients, which may
be challenging from a clinical perspective as waist circumference is a crude measurement of
visceral obesity. Nevertheless, he pointed to three future strategies: 1) lowering the dose of global
CB1 antagonists; 2) pursuing peripherally restricted CB1 antagonists that do not cross the blood
brain barrier; and 3) utilizing dietary omega-3 fatty acids. While lowering the dose of rimonabant
from 20 mg to 5 mg would result in a highly favorable side effect profile as well as clinically
meaningful reductions in visceral obesity and dyslipidemia, the effect on total body weight loss
would be limited. During Q&A, Dr. Di Marzo clarified that peripherally restricted CB1 antagonists
act directly on visceral and subcutaneous fat, resulting in body weight reduction; however, they
may also indirectly act on the central nervous system through feedback mechanisms to the brain.



Richard Bergman, PhD (Keck School of Medicine of University of Southern
California, Los Angeles, CA) delivered a fascinating presentation on his research
that links the brain to the release of free fatty acids (FFA) from visceral fat and the
development hepatic insulin resistance in dogs. He hypothesized that the sympathetic
nervous system plays a major role in metabolic syndrome by stimulating the release of FFAs from
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the visceral fat depot. He demonstrated that the release of FFAs from visceral fat into the portal
vein (feeding directly into the liver) is constantly fluctuating. Since the pulses would increase
glucose output from the liver, this finding would suggest that the pulses of fat into the liver
contribute or cause hepatic insulin resistance. To study this hypothesis, young rats were fed a
high-fat diet until their body fat matched that of older rats fed a standard diet. These rats were
then fasted and changes in insulin resistance and epididymal, perirenal, and mesenteric fat were
recorded. Small changes in only mesenteric fat (and not other types of fat) were associated with
very large changes in insulin sensitivity. In an effort to define the role of the omentum in insulin
resistance, Dr. Bergman and colleagues surgically removed a small (~7%) portion of greater
omental fat (omentectomy) and observed a remarkable increase in insulin sensitivity between 1621 days following the procedure. He stressed that the reduction in fat was so small that it was not
visible using an MRI. Dr. Bergman also proposed that FFAs may contribute to the
hyperinsulinemic state. Dogs were fed a high-fat diet for 12 weeks, after which they developed
insulin resistance. After six weeks of beta cell compensation, the level of insulin secretion peaked.
Since glucose tolerance did not change, Dr. Bergman explained that the liver was degrading less
insulin, which led to a hyperinsulinemic state. To determine the underlying reason why beta cell
insulin secretion increased, he performed a 24-hour plasma profiling, which showed that glucose
was not the source of elevated insulin secretion; however, FFA levels gradually increased
throughout the day following a morning meal, eventually doubling in the middle of the night.
Therefore, Dr. Bergman proposed that FFAs may not only contribute to insulin resistance but also
may stimulate the beta cell to increase insulin secretion and become more sensitive to nutrients.
As highlighted briefly in the Q&A, we would caution against broadly translating these results to
humans, since the omentum and mesenteric fat depots are anatomically distinct between dogs
and humans.


Conference organizer and visceral obesity expert Jean-Pierre Despres, PhD (Laval
University, Quebec, Canada) urged physicians to measure visceral adiposity using
waist circumference and BMI. He noted that among equally overweight or obese patients,
higher levels of visceral adiposity are associated with a “minestrone soup” of metabolic
abnormalities. While the waist circumference (WC) measurement in isolation is useless, for a
given BMI, an elevated WC can predict greater amounts of visceral adipose tissue (VAT). He
suggested diagnosing a “hypertriglyceridemic waist” using a cutoff of 90 cm for WC and 2 mmol/l
(175 mg/dl) for triglycerides (80 cm and 1.5 mmol/L, or 133 mg/dl, in women). WC has been
found to be indicative of insulin resistance and ApoB levels, while triglycerides are the best
predictor for VLDL and small dense LDL particles. In addition, a moderately/markedly elevated
WC is considerably worsened with elevated triglycerides. Dr. Despres cited the Quebec Health
Survey, which showed that the hypertriglyceridemic state (HDL, triglycerides, cholesterol)
mimicked the cardiovascular risk of the diabetes population. In terms of assessing risk, Blackburn
et al. (Metabolism 2009) demonstrated that the hypertriglyceridemic waist is as accurate of a
predictor of CHD risk as the methods outlined by the current IDF or National Cholesterol
Education Program (NCEP) guidelines, although this measurement is not intended to replace a
global CHD risk assessment. Lastly, Dr. Despres stressed the simplicity of the measurement,
noting “all you need is a tape measure.”

MANAGEMENT OF ABDOMINAL OBESITY AND GLOBAL CARDIOMETABOLIC RISK:
PHYSICAL ACTIVITY/EXERCISE


Nick Wareham, MD (Addenbrooke's Hospital, Cambridge, UK) focused on the
clinical implications of diabetes prevention studies. The Da Qing study showed a
sustained impact on diabetes risk after a long-term follow up (after the six-year lifestyle
intervention and at the 20-year follow up, HR=0.49 and 0.57, respectively). He noted that any
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studies involving repeated glucose tolerance tests will always overestimate the true clinical
incidence since patients are identified the instant they cross over the line defining diabetes. There
was also a continued benefit in the DPP trial (DPP Research Group, Lancet 2009); the incidence
of diabetes was 11% in the placebo arm, 7.8% in the metformin arm, and 4.8% in the lifestyle arm.
The DREAM study demonstrated the impact of rosiglitazone on the risk of progression to
diabetes, with a HR=0.4o. However, Dr. Wareham argued that all prevention trials have
effectively transformed individuals with prediabetes (people at risk for developing diabetes) into
diabetes patients (people with a distinct disease label, glucose lowering treatment, and physician
follow-ups). He cited several prevention studies (DREAM, Da Qing) that tracked
microvascular/macrovascular outcomes and found no significant difference in outcomes between
intervention and control groups, with the exception of retinopathy in the Da Qing study (those in
the intervention group had half the risk of developing severe retinopathy compared to the control
group). Therefore, Dr. Wareham suggested that although conclusive evidence exists for an
intervention’s effectiveness in reducing the risk of progression to diabetes, there is no evidence
that this delayed progression results in macrovascular benefit or certain microvascular benefit
(neuropathy, nephropathy). Finally, he commented on translating the results of these trials to the
general population. Since individuals with a high BMI, waist circumference, and family history of
diabetes only make up 0.4% of the population, he claimed that prevention trials recruiting these
individuals will have limited impact on clinical practice. On the other hand, if sedentary
individuals with a high BMI are targeted in a prevention trial, the results could be translated at a
population level – however, we note that such a trial would involve significantly more resources
since fewer individuals would progress to developing diabetes.
GSK-SPONSORED SYMPOSIUM: NEW CLINICAL EVIDENCE FOR VISCERAL FAT
REDUCTION AND RELATED HEALTH IMPLICATIONS


Jimmy Bell, PhD (Imperial College, London, UK) presented the results of a threemonth open-label trial (n=26) to determine the effects of orlistat 60 mg TID on body
fat, particularly visceral adipose tissue (VAT). As a reminder, orlistat was approved in
1998 in the EU and in 1999 in the US. It is available through prescription in the 120 mg dose or
over the counter (OTC) in the 60 mg dose as alli, marketed by GSK (Roche manufactures orlistat
as Xenical though we don’t have the impression this drug receives marketing support). Orlistat is
a local lipase inhibitor that acts within the GI tract to prevent dietary fat from being absorbed.
The primary objective of this study was to determine the effect of orlistat 60 mg on VAT.
Secondary objectives include characterizing the drug’s effects on numerous fat depots, including
but not limited to, total abdominal adipose tissue, subcutaneous adipose tissue (SAT),
intrahepatic lipids (IHL), intermuscular adipose tissue (IMAT), intramyocyte lipids (IMCL), and
pericardial fat. An MRI scan was performed at baseline and at 12 weeks to measure VAT. Body
weight and waist circumference were measured every four weeks. In order to be considered for
the study, patients were required to have a BMI >25 kg/m2 and a waist circumference >88 cm (for
women) or >102 cm (for men). Patients were generally healthy and received dietary counseling to
maintain a hypocaloric (-500 kcal) low-fat diet.
At baseline, patients (n=26) were roughly 40 years of age with an average weight of 95.2 kg (210
lbs), a BMI of 31.2 kg/m2, and a VAT volume of 5.8 liters. Two patients dropped out of the study
for unknown reasons (92% completion rate). The mean change in body weight after 4, 8, and 12
weeks was -2.2%, -3.8%, and -5.6%, respectively. Patients also experienced a significant 4.54 cm
reduction in waist circumference, on average, after 12 weeks. In addition, MRI scans showed a
10.6% (0.598 liter) reduction in VAT after 12 weeks. Total abdominal fat, subcutaneous fat, and
pericardial fat were similarly reduced by 9-12%; however, interestingly, IHL was reduced by
43.3% after 12 weeks of treatment, while no changes were observed in muscle fat. Lastly, there
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were significant reductions in total cholesterol and LDL, but not in HDL or plasma triglycerides.
During Q&A, management attributed the non-significant change in triglycerides to the small
population and the generally weak correlation between liver fat and triglyceride levels.


Kaj Stenloff, MD, PhD (Sahlgrenska University Hospital, Goteborg, Sweden) shared
new data on the effects of orlistat 60 mg (alli) in a 24-week randomized controlled
clinical trial. He noted that although the 120 mg dose of orlistat may favorably influence the
ratio of visceral adipose tissue (VAT) to subcutaneous fat, a paucity of data exists on the effects of
the 60 mg dose. Dr. Stenloff presented data from a multicenter randomized 24-week trial
comparing the effects of orlistat 60 mg and placebo on VAT mass reduction. Inclusion criteria for
the study consisted of a BMI between 25-35 kg/m2 and a waist circumference >88 cm (for
women) or >102 cm (for men); patients were required to be in good health (diabetes patients
were excluded from the study). All patients received dietary counseling to maintain a 500 kcal
deficit and a low-fat diet. Imaging studies were performed at baseline, week 12, and week 24. The
intent-to-treat population included all randomized patients who received at least one dose of
orlistat and one efficacy assessment post-randomization; topline results were analyzed using the
last observation carried forward (LOCF) method. While 131 patients were initially recruited, 17%
dropped out of the study.
At baseline, patients were, on average, 43 years of age with a BMI of 31 kg/m2, a weight of 87.8 kg
(194 lbs), and a waist circumference of 100.6 cm; in the placebo arm (n=54), the mean baseline
VAT was 4.0 liters and in the orlistat arm (n=55), the mean baseline VAT was 3.8 liters. After 24
weeks, the treatment group experienced an average reduction of 0.63 liters in VAT (-15.7%;
p<0.0001), compared to the placebo group, which experienced an average reduction of 0.40 liters
(-9.4%; p<0.0001). The treatment arm achieved a statistically greater reduction of VAT compared
to placebo (0.227 liters; p=0.02). Similarly, body weight was significantly reduced in both groups
(5.96 kg/13.1 lbs in the orlistat arm compared to 3.91 kg/8.62 lbs in the placebo arm) and patients
treated with orlistat experienced significantly greater weight loss than placebo (p<0.05).



Following the presentations, Jeanine Albu, MD (St. Luke’s Roosevelt Hospital, New
York, NY) chaired a panel discussion with Dr. Bell, Dr. Stenloff, and Raj Mishra,
MD, PhD (Vice President R&D, GSK Consumer Healthcare). In response to a question
regarding the clinical significance of an 11-15% reduction in VAT, Dr. Bell noted that the
relationship between visceral fat/IHL and insulin sensitivity is a continuum; meaning, a greater
reduction in VAT leads to a greater reduction in cardiometabolic risk. However, we wonder what
the quantitative benefit would be from such a reduction in VAT. Dr. Mishra announced plans to
conduct more detailed analyses on secondary/exploratory endpoints of both studies in order to
elucidate the effects of orlistat 60 mg on various metabolic markers.
— by Sanjay Trehan

9. Literature Review: Real-Time Continuous Glucose Monitoring in
Critically Ill Patients
Holzinger U, Warszawska J, Kitzberger R, Wewalka M, Miehsler W, Herkner H, Madl C,
Diabetes Care, March 2010, 33 (3): 467-472.
http://care.diabetesjournals.org/content/33/3/467
Glucose control in the intensive care unit continues to be a controversial topic. Conflicting randomized
controlled trial results and several unanticipated layers of complexity have added confusion to the daily
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practitioner’s task of keeping patients in the ICU alive and healthy. Whether in favor of tight glycemic
control or not, most healthcare providers agree that hypoglycemia is a danger to be avoided in this
setting. Ulrike Holzinger, MD (Medical University of Vienna, Vienna, Austria) and colleagues published
results from a prospective, randomized, controlled trial in Diabetes Care evaluating the impact of realtime continuous glucose monitoring (RT-CGM) on glycemic control and risk of hypoglycemia in
critically ill patients. They randomized 124 ICU patients in a single center to either real-time continuous
glucose monitoring (RT-CGM; n=63) or control (n=61). Patients were followed for a period of 72 hours.
Control patients wore blinded retrospective CGM to aid in subsequent statistical analyses and
comparison to the RT-CGM group; calibration measurements in the RT-CGM group and regular blood
glucose measurements in the control group were measured with an automated blood gas analyzer using
an arterial blood sample. Patients in both groups were treated according to a modified version of the
Leuven insulin therapy protocol with a target range of 80-110 mg/dl. While the percentage of time spent
below 110 mg/dl and overall mean glucose levels were not significantly different between RT-CGM and
control groups, the rate of severe hypoglycemia (blood glucose below 40 mg/dl) was significantly lower
in the RT-CGM group (1.6%) compared to control (11.5%). This represents an absolute risk reduction of
9.9% (95% CI: 1.2-18.6) for severe hypoglycemia with a number needed to treat of 10.1 (95% CI: 5.483.3). Subgroup analysis suggested that RT-CGM significantly benefitted the sickest patients (identified
using a SOFA score >11 or positive fluid balance >6000 ml) in terms of time spent with glucose values
below 110 mg/dl when compared to control.
OVERVIEW


Holzinger, MD (Medical University of Vienna, Vienna, Austria) and colleagues
published a prospective, randomized, controlled trial in Diabetes Care evaluating
the impact of real-time continuous glucose monitoring (RT-CGM) in the ICU. The
trial enrolled 124 patients in a single center and randomized them to receive intensive insulin
therapy with either RT-CGM monitoring (n=63) or conventional intermittent blood gas analyzer
monitoring (n=61). In order to be included in the study, patients had to have been admitted to the
ICU within 24 hours of study initiation, be over the age of 18 years, intubated, receiving
mechanical ventilation, have abnormal glucose levels before enrollment (outside the range of 80110 mg/dl), and be expected to stay in the ICU for more than 48 hours after initiation of insulin
therapy.

STUDY PROTOCOLS


All patients were treated with intensive insulin therapy to a target range of 80-110
mg/dl. NovoLog (Novo Nordisk’s insulin aspart) was used in the intravenous insulin regimen for
all patients. A slightly modified Leuven insulin therapy algorithm, tailored to each monitoring
practice, was used in all cases. The algorithm describes several parameters and specifies nine
states requiring action, but leaves space for interpretation by the nurses through use of dynamic
variables. The algorithm details insulin infusion rate, time of next glucose measurement, and
dextrose administration in the event of hypoglycemia. Nutritional support was standardized
according to a protocol based on calculated daily energy requirements. The majority of patients in
both the treatment and control groups were given nutrition through enteral delivery, while only
four patients in each group received parenteral nutrition. Comedications were noted and patients
were assessed using SOFA (sepsis-related Organ Failure Assessment) and SAP II scores
(Simplified Acute Physiology score).



Glucose was monitored in control patients at algorithm-specified intervals using a
blood gas analyzer while patients randomized to the CGM group wore a
subcutaneous RT-CGM device for 72 hours. Only arterial blood samples were used in the
blood gas analyzer for control patients. The RT-CGM device used in the study was the Medtronic
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Guardian. The glucose measurements of patients in the RT-CGM group were displayed on the
monitor screen; however, no alarm levels were set. Control patients were also outfitted with a
blinded retrospective CGM device (Medtronic CGMS Gold) for post-study analysis. All CGM
devices were calibrated four times per day, every five to six hours, against a blood gas analyzer
sample of arterial blood.


Glucose monitoring was performed according to the algorithm for both control and
RT-CGM patients. For the control group, the algorithm specified that for patients with blood
glucose values above 110 mg/dl receiving insulin therapy, blood glucose measurements were
taken every one to two hours. If a patient had blood glucose levels in the range of 60-110 mg/dl,
blood glucose measurements were taken every four to six hours. If a patient’s glucose falls below
60 mg/dl or is decreasing rapidly, measurements were taken every hour. In the RT-CGM group,
nurses were instructed to take RT-CGM readings at close intervals, but according to clinical
necessity at the nurses’ personal discretion, with a specified minimum of every two hours.

RESULTS


Baseline demographics did not differ significantly between the RT-CGM and control
groups and comedication administration was well balanced between the two
groups. The most common reasons for admission were: respiratory failure (24% RT-CGM; 21%
control), cardiopulmonary resuscitation (19% RT-CGM; 25% control), sepsis/shock (20% RTCGM; 20% control), heart failure (13% RT-CGM; 18% control), and neurological disease or coma
(14% RT-CGM; 7% control). Only one-fifth of the population in each group had diagnosed
diabetes at admission. The average age was 58 years in the RT-CGM group and 62 in the control
group. There were more males than females in the study (43% female in RT-CGM; 35% female in
control). Average BMI was slightly overweight at 27.1 kg/m2 in the RT-CGM arm and 26.6 kg/m2
in the control arm. Average SAPS II scores were 59 in RT-CGM and 58 in control while average
SOFA scores were 11.4 in RT-CGM and 10.82 in control. Average glucose at admission was 138.0
mg/dl for RT-CGM and 140.8 mg/dl for control. While all 124 patients completed the study (there
were no dropouts before 12 hours of sensor data was collected), there were nine patients whose
sensors were accidentally removed after 12-48 hours. Data for these patients were analyzed until
the accidental removal occurred.



There was no significant difference in percentage of time spent below 110 mg/dl,
below 150 mg/dl, or mean blood glucose levels, between the RT-CGM and control
groups. However, for the sickest of patients with SOFA scores above 11, the percentage of time
spent below 110 mg/dl was significantly greater in patients using RT-CGM (64.4%) than in
control patients (54.7%). A similar finding was true for patients with a positive fluid imbalance
above 6,000 ml, who were able to achieve glucose below 110 mg/dl 62.7% of the time while
controls were in that range only 51.9% of the time. Mean sensor glucose for the RT-CGM group
was 105.8 mg/dl while mean blood-gas analyzer measure was 113.2 mg/dl. For the control group,
mean sensor glucose was 110.6 mg/dl while mean blood-gas analyzer measure was 114.0 mg/dl.
Time with glucose below 110 mg/dl was achieved 59.0% of the time in the RT-CGM group and
55.0% in the control group. Time with glucose below 150 mg/dl was achieved 94.2% of the time
with RT-CGM and 92.9% in control. These results suggest that current best practice, whether
CGM is used or not, can achieve tight glycemic control below 110 mg/dl only about 60% of the
time. Time to reach blood glucose below 110 mg/dl was greater in the RT-CGM group (150 min)
than in the control group (118 min), but not significant. Insulin infusion was not significantly
different for the two groups.



Patients with RT-CGM monitoring experienced hypoglycemia at a significantly
lower rate than control patients. RT-CGM patients experienced hypoglycemia (blood
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glucose below 40 mg/dl) at a rate of 1.6% compared to 11.5% in the control group (p=0.03). This
translates into a relative risk reduction for hypoglycemia of 86% (95% CI: 21-98%) or an absolute
risk reduction of 9.9% (95% CI: 1.2-18.6). The number needed to treat to obtain benefit is 10.1
(95% CI: 5.4-83.3). There was only one patient, in the control group, to experience more than one
hypoglycemic event. Dextrose had to be administered one time in the RT-CGM group and six
times in the control group. In two patients in the control group there were unrecognized
hypoglycemic events that were not known until the CGMS data was analyzed.

COMMENTARY


As the authors emphasize, the control group in this study was very well controlled,
so the lack of improvement in overall glucose control with RT-CGM is not
surprising. Considering that the average blood glucose for the control group was 114 mg/dl and
these patients achieved 110 mg/dl or below, 55.0% of the time, the control intervention is fairly
successful in implementing tight glycemic control, albeit with more hypoglycemia than in patients
using RT-CGM. The authors noted that the sample size calculation was based on the assumption
that RT-CGM would lead to a 23% improvement in glucose control. This certainly was not met,
but it may have been difficult to achieve such a separation considering the success of the control
program (a 24% improvement from a mean glucose of 114 mg/dl in the control group would
translate into a mean glucose of 88 mg/dl in the treatment group). A larger sample size may be
needed to see an effect. It is important to note that this is a single center study and the nursing
staff and the medical center have had long standing familiarity with not only the insulin therapy
protocol and tight glycemic control algorithm, but also a long-term established insulin use
philosophy. This level of experience with the method of tight glycemic control and consistency of
application will likely affect the success of achieving tight glycemic control with current tools
(both technology and algorithms). It is possible that in less experienced centers a tool such as
CGM could make more of an impact in the success of glycemic control. More studies are needed
to evaluate this possibility.



In the study, nurses were allowed considerable freedom in choosing how to utilize
CGM data. In the RT-CGM group, nurses were instructed to take RT-CGM readings at close
intervals, but according to clinical necessity at the nurses’ personal discretion, with a specified
minimum of every two hours. Comparing this to the control algorithm, it is imaginable that there
were some situations in which the control subjects’ blood glucose was checked more often that the
RT-CGM patients glucose values were assessed—depending on the nurses’ judgment and
adherence to the algorithm (there is no guarantee the minimum of every 2 hours was followed).
Looking at overall measurements, glucose readings from the RT-CGM system were assessed 1,772
times while glucose measurements were performed 1,228 times in the control group. On a per
patient average basis, that is 28 readings in a 72 hour period (or 9.4 readings per day per patient)
in the RT-CGM group and 20 measurements in a 72 hour period (or 6.7 measurements per day
per patient) in the control group. Additionally, no alarm levels were set for the RT-CGM patients.
It is possible that the full potential of the RT-CGM in the ICU was not realized in this study. Work
load for the nursing staff was 2:1, but may have been more demanding during the night shift. It is
challenging to assess the impact of RT-CGM alone in a clinical trial. Overall, there were
significantly more measurements above 140 mg/dl in the RT-CGM group (221) compared to
control (118) but also more “steeply decreasing” measurements in the RT-CGM group (57)
compared to the control (22). Adding the device to the ICU’s set of tools without optimizing the
algorithm for the incorporation of the device into daily therapy regimens may not produce
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optimal results. Future studies may need to explore how best to leverage use of RT-CGM in the
ICU by evaluating the effectiveness of different algorithms or feature utilization (i.e., alarms).


Although the same basic insulin therapy algorithm was used for both groups, the
type of information derived from RT-CGM compared to controls may have biased
the control group to experience more hypoglycemia. In their discussion, the authors
emphasize that there are two different protocols for blood glucose readings in the range of 60-80
mg/dl and “steeply decreasing” measurements. A reading in the range of 60-80 mg/dl calls for a
reduction of insulin infusion rate by 0.5 IU/hour and a more frequent measurement (in less than
one hour) is not required—significantly more of these measurements occurred in the control
group than in the RT-CGM group. On the other hand, a “steeply decreasing” measurement
requires that the insulin infusion rate be reduced by half and another blood glucose measure be
taken within one hour—significantly more of these measurements occurred in the RT-CGM group
than in the control group. As glucose trends may be more easily recognized with RT-CGM, the
algorithm would dictate a more proactive response to impending low glucose than the control
group. Still, it is arguable this case would exemplify the benefits of CGM instead of implicating
that the algorithm is biased.



The authors did not evaluate glycemic variability. As recent evidence suggests it is not just
the highs and lows that effect a patient’s health but also the glycemic variability, it would have
been ideal for the MAGE (mean amplitude of glucose excursions) to be calculated for both the RTCGM and control groups. Theoretically, RT-CGM could help to reduce glycemic variability in this
setting. We note that the time to reach target range was longer in the RT-CGM group than in
control and may suggest avoidance of overly aggressive titration leading to a catch-22 of
overshooting in both the hyper- and hypoglycemic ranges. We hope to see the glycemic variability
evaluated more explicitly in future studies.



Subcutaneous RT-CGM sensors were used in this study although there is a general
consensus in the field that arterial sampling is superior to capillary sampling of
glucose, especially when accuracy is key such as in the ICU. There are several companies
working to develop continuous glucose monitoring technology that sample arterial blood for the
ICU setting (Edwards/DexCom’s GlucoClear has been CE Mark approved and is now being used
in the EU while GluMetrics GluCath device is entering clinical trials in ICU patients). These
devices will have superior accuracy compared to subcutaneous CGM devices. We hope to see final
judgments on the value of RT-CGM in the ICU setting held until better technology is available to
assess its true potential.
— by Jessica Swienckowski

10. Conference Preview: American Association of Clinical Endocrinologists
19th Annual Meeting and Clinical Congress
April 21-25, 2010 • Boston, MA • http://www.aace.com/meetings/ams/2010/index.php
Each year, we look forward the annual meeting of the American Association of Clinical
Endocrinologists, which convenes top faculty to discuss the most prominent developments of the year –
as a broader endocrinology meeting, we can also be sure that any discussion reserved for diabetes will
be rich in nuance (if not necessarily in new data). Following an opening day of corporate-sponsored
symposia on Wednesday, April 21, presentations begin in full on Thursday, April 22, with updates in
continuous glucose monitoring, large-scale clinical trial results, clinical practice and diagnostic
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guidelines, inpatient glycemic control, and metabolic surgery, as well as valuable insights for how to
best translate developments in these fields into clinical practice. Given these big picture themes, we will
also be hunting for new data in the oral presentations and poster sessions – our anticipated highlights
from the conference are presented below.
Highlights
Wednesday (April 21)


Corporate Symposia. The conference will open with corporate-sponsored discussions on
SGLT2 inhibitors (BMS/AZ), GLP-1 agonists (Amylin/Lilly, Novo Nordisk), insulin analog
therapy (sanofi-aventis), and the cardiometabolic effects of various treatments (Daiichi Sankyo).
While the individual programs are not yet available, we assume A-list faculty will be presiding –
we look forward in particular to posturing from Amylin/Lilly and Novo Nordisk on their
respective incretin therapies. Presumably, Amylin/Lilly hoped for the approval of Bydureon
(exenatide once-weekly) by this date; as a reminder, the companies are currently awaiting
conclusions on REMS, manufacturing, labeling issues, as well as the all-important Class 1/Class 2
response decision from FDA to determine the timeline for potential approval. Corporatesponsored sessions will continue on Friday with presentations on bariatric surgery (Allergan) and
inpatient insulin use (Lilly).

Thursday (April 22)


Continuous Glucose Monitoring in 2010: Where Do We Stand? As results from the
JDRF CGM trials continue to circulate, the takeaway message for healthcare providers has been
clear: patient adherence is critical to ensure success with CGM. During this workshop, we expect a
thorough discussion to this effect, with reviews of the supporting data and the available treatment
options. As support for CGM as standard-of-care in type 1 patients and for guided use in type 2
patients continues to grow, we also hope for perspectives on the future of CGM technology from
presenter Dr. Robert Cuddihy (International Diabetes Center, Park Nicollet, MN).

Friday (April 23)


Glycemic Targets in Diabetes: How do ACCORD, ADVANCE and VADT Translate to
Patient Care? Finding the practical takeaways from these trials is sure to be a challenge;
however, led by the magnetic Dr. David Kendall (American Diabetes Association, Alexandria, VA),
we look forward to a candid discussion on the value of intensive glycemic control in type 2
diabetes. Given recent analyses suggested some patients could achieve A1cs <7.0% safely using
intensive therapy, we suspect a nuanced discussion – similar to Dr. Kendall and ADA President
Dr. Richard Bergenstal’s presentation at the ADA Advanced Postgraduate Course earlier this year.



Update of the ACCORD Trial: Glycemia, Blood Pressure, and Lipid Results. It will be
interesting to hear what color the speakers have to offer on ACCORD – while there will likely be
some repeat data from what we heard at the recent meeting of the American College of
Cardiology, from our standpoint, views about the landmark trial have evolved over the year, and
we are eager to hear what this late-breaking session has in store.

Saturday (April 24)


Beyond Reform: Facing the Complexity of Health Care. In what will be one the most
highly awaited sessions of the year for us, New Yorker Staff Writer and endocrine surgeon Dr.
Atul Gawande will discuss his views and recommendations for healthcare reform. Gauging from
the title, we also suspect he will reference learnings from his latest book The Checklist Manifesto:
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How to Get Things Right. This New York Times nonfiction bestseller discusses how to employ
checklists to reduce error and improve outcomes.


AACE/ACE Algorithm for Management of Type 2 Diabetes. In this talk, dynamic leaders
Drs. Helena W. Rodbard and Paul S. Jellinger will review the AACE/ACE algorithm for diabetes
management. As these former AACE presidents also served on the consensus panel behind the
newly updated (and simplified) guidelines, we will be looking for more perspective on the
rationale behind the algorithm – we also hope to hear more about the decision to recommend
incretins earlier in practice than the ADA/EASD guidelines, as well as more on how widely the
algorithm has been adopted in clinical practice.



Insulin, IGFs and Cancer. While the debate on this topic is surely cooling down, we look
forward to hearing reactions to last year’s controversy from highly regarded endocrinologist Dr.
Derek LeRoith, as well as moderator Dr. Zach Bloomgarden. In particular, we hope to hear
opinions from both on what specific research is needed in the future to better explain the
connections between insulin use, diabetes, and cancer incidence.

Sunday (April 25)


Health Pre-diabetes and A1c Criteria for Diagnosis of DM. Certainly a hot topic for the
year, in this talk Drs. Richard Bergenstal and Zach Bloomgarden will debate the use of A1c as a
diagnostic tool for diabetes. We expect both speakers to review the recent ADA Clinical Practice
Recommendations and to discuss how broader-scale diagnoses of diabetes will change – and
hopefully, how patients could receive better treatment earlier.
-- by Eric Chang and Kelly Close

11. Conference Preview: 6th Annual Clinical Diabetes Technology Meeting
April 9-10, 2010 • San Antonio, TX • http://www.clinicaldiabetestechnology.org/
This month, the Sixth Annual Clinical Diabetes Technology Meeting will be held in San Antonio, TX,
bringing together diabetes clinicians from across the US to discuss the use of technology in treating their
patients. The first day’s discussion will focus on Technologies for Diabetes Monitoring, while the second
day will be devoted to Technologies for Diabetes Therapy. David Klonoff, MD, FACP (University of
California at San Francisco, San Francisco, CA) will chair the meeting. We expect to hear re-analysis of
influential studies released in the recent past and a thorough and hopefully nuanced review of currently
available technologies.
HIGHLIGHTS
Friday (April 9)


Actions Affecting Analytical Accuracy of Glucose Monitoring: Barry Ginsberg, MD, PhD
(Diabetes Technology Consultants, Wycoff, NJ) will discuss factors that can influence a meter’s
analytical accuracy. He is a fantastic speaker as he holds no punches – we look very forward to
this talk.



Actions Affecting Clinical Accuracy of Glucose Monitoring: William Clarke, MD
(University of Virginia Medical Center, Charlottesville, VA) will deliver a presentation on factors
that can impact a meter’s clinical accuracy. The “father” of the Clarke Error grid, we look forward
to hearing from him his thoughts on the recent FDA meeting on SBMG accuracy.
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Continuous Glucose Monitoring—Getting Started: Bruce Buckingham, MD (Stanford
University, Stanford, CA) will lean on his broad clinical and academic experience in using CGM
for young children and adolescents to present the key points to consider when beginning to use
this technology in patients. He’s a master …



Hemoglobin A1c—Where are we now? (Analytical & Clinical Factors): David Sacks,
MD (Harvard University, Boston, MA) will discuss the current state of analytical factors related to
A1c testing and Robert Cohen, MD (University of Cincinnati, Cincinnati, OH) will highlight the
current state of clinical factors related to A1c testing. We have heard many talks now on this topic
and hope to hear some new information on A1c and diagnosis as an example. We are a little
surprised by the big airtime the topic receives although of course we feel lucky to be hearing from
Dr. Sacks himself.



Barriers and Solutions to Diabetes Telemedicine: Richelle Koopman, MD (University of
Missouri, Columbia, MO) will discuss an important new technology entering the diabetes arena,
highlighting both the barriers and solutions to using telemedicine to aid in the management of
diabetes. This topic is very important and we have not yet seen extensive “real world” data –
here’s hoping ….

Saturday (April 10)


New Drugs: Zachary Bloomgarden, MD, FACE (Mt. Sinai Medical Center, New York, NY) will
give an overview of new diabetes drugs, highlighting the innovative technology giving these
compounds impressive pharmacokinetic and pharmacodynamic profiles.



How Tightly Should we Control Type 2 Diabetes?: Colonel Robert Vigersky, MD (Walter
Reed Army Medical Center, Washington, DC), will give his view on the tight glycemic control
(TGC) debate, but instead of addressing TGC in the ICU space, he will address how tight control
should be in type 2 patients broadly speaking. This could be great – we look very forward to
hearing what the president of the Endocrine Society himself thinks!



Tight Control in the in the Intensive Care Unit: Brenda Fahy, MD, FCCP, FCCM
(University of Kentucky, Lexington, KY) will add to the ongoing conversation about tight glycemic
control in the ICU.



Pens/Insulin Pumps: Jane Jeffrie Seley, MPH, MSN, GNP, BC-ADM, CDE (Weill Cornell
Medical School, New York, NY) will present on insulin delivery technology. She is one of the most
admired educators in the country and for very good reason – we can’t wait to hear this talk.



Technology to Promote Healthy Eating, Healthy Exercise, and Reduced Body
Weight: Donald Williamson, PhD (Pennington Biomedical Research Center, Baton Rouge, LA)
will deliver a presentation concerning technology to help patients battle the bulge and stay fit.
— by Jessica Swienckowski and Kelly Close

12. Diabetes Comings and Goings
•

Ingelise Saunders was appointed as the CEO of Action Pharma by the Board of Directors on March
25. Prior to joining Acion Pharma, Saunders was CEO of ACE BioSciences for five years and CEO of
Celltech Pharmaceuticals for three years.
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•

Peter Sheehan, MD joined Regenesis Biomedical’s Board of Directors as well as the company’s
Medical Advisory Board as the Chairman. Dr. Sheehan has previously served as the Chairman of the
ADA Foot Council and is currently the Chairman of the Cardiometabolic Risk Initiative.

•

Peter Honig, MD, MPH joined Orexigen’s Board of Directors on March 2, 2010. Most recently, Dr.
Honig was the Senior Vice President of Worldwide Regulatory Affairs and Product Safety at Merck.
Before Merck, Dr. Honig was a Director in the Office of Drug Safety at the FDA’s Center for Drug
Evaluation and Research (CDER).

13. DCU Stock Chart and Final Thoughts

Index Value = 179.0
Overall, stocks were relatively volatile in the diabetes and obesity stock index this month, as the S&P 500
and NASDAQ trended upward. The diabetes/obesity index jumped 18% from 152.1 to 179.0 in March; last
month, the stock index was flat compared to January 2010. The biggest drop was MannKind (MNKD),
which dropped 36% after the FDA responded to the company’s NDA for Afrezza with a complete response
letter; the agency also suggested MannKind request a meeting to discuss the next steps for Afrezza. This
response was largely received as negative, although the lack of any specific safety issues in the complete
response letter was a positive. Conversely, Amylin (AMLN), which also received a complete response
letter for exenatide once-weekly (EQW), gained 17%, presumably due to the lack of any concerns related
to calcitonin data or c-cell tumors (Alkermes [ALKS] also gained 12%). Xoma (XOMA) also jumped 17%
after announcing further details on the phase 2 program for its lead compound, anti-IL-1 beta antibody,
XOMA 052. Despite submitting the NDA for Contrave on the last day of March, Orexigen (OREX) shares
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fell 11%. Finally, Halozyme (HALO) gained 21% on positive earnings and speculation (!) that Roche would
acquire the company. Despite the termination of collaboration between ISIS (ISIS) and J&J, Isis shares
increased 20%, likely in part because of a new strategic alliance with GSK. As usual, we look forward to
clinical results, partnerships, and regulatory decisions to drive the index in the coming months.

DCU STOCK CHART: YEAR-IN-REVIEW


Our diabetes/obesity stock index has been slowly gaining over the past year. We have
attached a chart below that tracks our diabetes/obesity stock index since March 2009, when we
started the index (at 100). As a reminder, our index is a capitalization-weighted index (weighted
according to the total market value of all outstanding shares). While we include GSK in the Stock
Chart table every issue, we exclude the company from the index calculation given its enormous
relative market capitalization; however, every other company on the chart is included in the
index. As we enter a “new year” for the index, we will reset it to 100 in April.
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