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From the Editor
Nearly one year ago, the FDA released updated recommendations for evaluating the cardiovascular
safety of drugs for type 2 diabetes. As we moved into 2009, this increased scrutiny, combined with
increasingly constrained resources at the FDA, made for a bit of a grim outlook on the regulatory front
for diabetes drugs. However, as we approach the end of 2009, we are excited, even slightly optimistic,
that the tides may change. With many companies preparing to face the FDA or waiting for a final
decision from the agency, we should reassess the regulatory climate going into 2010 and beyond.
There is no shortage of movement – the FDA is expected to make decisions soon on Novo Nordisk’s
Victoza (liraglutide), MannKind’s Afresa, and Amylin/Eli Lilly/Alkermes’ exenatide LAR. This month,
we also received notice that the FDA will not convene an advisory panel to review Afresa1. Toward the
end of 2010, we will eagerly await decisions on Vivus’ Qnexa, Arena’s lorcaserin, and Orexigen’s
Contrave, assuming the NDAs are filed according to schedule. With all of these regulatory decisions on
the horizon, we hope to gain a better sense, relatively near-term, of the FDA’s priorities in reviewing
diabetes and obesity NDAs.
It’s a very important time to be thinking about obesity; with three companies set to submit obesity NDAs
and a major partnership just formed between Amylin and Takeda, the firm with the top-selling diabetes
drug over the last several years (Actos, which hit $3.8 billion in sales in 2008), there is great focus on
obesity – the extent to which patients and providers will be helped is still an open question, but we have
more optimism now than we ever have. That said, though we are very eager to see how the FDA
assesses the three late-stage obesity drugs, clearly the success of obesity therapies will hinge on optimal
reimbursement of and attention to medications and physician adoption. And, optimal weight loss will
come with a combination of approved efficacious and tolerable pharmacotherapies and patient,
provider, and payor commitment to lifestyle changes, namely diet and exercise. We heard this sentiment
echoed throughout Cleveland Clinic’s Obesity Summit (a conference we report on in this issue) and
applaud the Clinic’s CEO, Dr. Delos Cosgrove, for implementing large-scale wellness programs in the
clinic itself. The programs discourage smoking (the Clinic stopped hiring smokers in 2007) and
encourage exercise and healthy eating (banning trans fats and reducing fat, sugar, and salt content in
patient meals) – noted progress for the third-largest private employer in Ohio with over 36,000 on its
payroll.
On a slightly different note, we were heartened this year by World Diabetes Day, which officially
recognizes the growing epidemics of diabetes, diabetes complications, and obesity. Every year on
November 14th, we pay homage through the World Diabetes Day Monument Challenge: landmarks
around the globe are illuminated in blue, the color of the IDF's diabetes symbol. Here in San Francisco,
the Close Concerns team celebrated under the glow of the San Francisco Ferry Building (one of 1,023
1

If this is a sign the agency doesn’t have full faith any longer in this group, we are glad to see a change of heart, for
although there are some outstanding representatives on the panel, we don’t feel the group as a collective represents
optimal expertise in drug development and unmet clinical needs.

monuments lit up worldwide). This is quickly becoming one of my favorite traditions--gathering with
family, friends, and colleagues, lighting candles in support diabetes awareness, I am always reminded
how strong this community really is. I am grateful to be surrounded by such passionate and involved
people and we thank J&J and JDRF for co-sponsoring our organization of the lighting again this year.
I am also thankful (fitting for November) that this community continues to draw so many bright leaders
into the field. Late last year, the JDRF welcomed Dr. Alan Lewis as its President and CEO and we had
the chance recently to discuss the organization's priorities, one year in, with him. While I certainly
appreciate Dr. Lewis' commitment and aspirations, I was most struck by his candor. As a diabetes
patient, I am familiar with false hopes – the latest and greatest treatments always seem a shade further
off than initially promised. But Dr. Lewis' realistic expectations are reassuring: they give me faith that
he has considered the challenges and has devoted himself to this cause for the long haul.
Yours truly,

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

Trailer for award-winning diabetes documentary that made its premiere at IDF 2009
http://www.youtube.com/watch?v=vf4JvPCaz2o

Coming soon in DCU…
Look forward to more conferences in the next issue including The Obesity Society (TOS) meeting in
Washington, DC and the International Diabetes Federation’s World Diabetes Congress (IDF) in Montreal,
Canada. And, look for more updates from several companies including Novo Nordisk, AstraZeneca,
sanofi-aventis, and many more…
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1. Quotable Quotes in Diabetes
Diabetes education
“It is understood but not accepted.”
— Juan Jose Gagliardino, MD (Centro de Endocrinologia Experimental y Aplicada, La Plata, Argentina)
quoting Konrad Lorenz while speaking on diabetes education intervention at International Diabetes
Federation’s World Diabetes Congress.
Soaring healthcare costs
“The United States cannot effectively address escalating healthcare costs without addressing the
problem of chronic diseases.”
— Anne Wolf, MS, RD (University of Virginia School of Medicine, Charlottesville, VA), quoting the United
States Centers for Disease Control and Prevention (CDC)’s official statement on the role of chronic disease
in healthcare reform at this year’s annual scientific meeting of The Obesity Society.
Fighting words
“Let us promise to integrate non-communicable disease into existing health systems, particularly at the
primary care level. No person should die from diabetes due to a lack of insulin or medications and no
family should have to suffer from the cost burden of diabetes. Accidents of geography and history should
not determine who lives or dies today. It is time to remember Eyamo, it is time to reverse the diabetes
epidemic …”
— Jean-Claude Mbanya, MD, PhD, FRCP (University of Yaounde, Yaounde, Cameroon) president of IDF
closing speech
Advice for reform
“We built this model to improve the budgetary and health outcome information available to federal
policymaker… Without significant changes in public or private strategies, [the diabetes] population and
cost growth are expected to add a significant strain to an overburdened health care system.”
— Elbert Huang, MD, MPH (University of Chicago, Chicago, IL) and colleagues, concluding their recent
Diabetes Care study predicting 44 million patients with diabetes and $336 billion in related costs by
2034.
Hesitant support
“We are finally beginning to see the kind of head to head trials taking shape that will provide us with the
answer of how to best lower glucose… the GLP-1s might have what it takes, but they will have to prove it
through rigorous head to head trials.”
— Steven Nissen, MD (Cleveland Clinc, Cleveland, OH) speaking at the American Heart Association’s
2009 Annual Scientific Sessions.
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2. diaTribe FingerSticks

— by Daniel A. Belkin
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3. DCU Company Watch


EnteroMedics – Discusses disappointing EMPOWER study: On November 13,
EnteroMedics CEO Mark Knudson led a conference call to discuss preliminary results of the
EMPOWER study, which was designed to assess the safety and efficacy of the Maestro system. In
early October, the company announced that the study failed to meet primary and secondary
endpoints. The Maestro system utilizes VBLOC therapy, which uses high frequency, low energy
electrical pulses to block nerve signaling in the vagus nerve between the stomach and the brain.
Management pointed to the unexpectedly high level of efficacy observed in the control group,
suggesting that the low intensity signal introduced in control subjects may have had an
unanticipated therapeutic benefit. We note that an alternative explanation would be that the
device generates an unusually large placebo effect; if this is the case, any appropriately designed
trial will show similarly disappointing results. These are disappointing results, especially given
the excess weight loss (EWL) and A1c reductions reported in an interim release of the EMPOWER
results in January 2009; many, we hasten to say, did not have confidence in those results.
Although the Maestro system did meet the primary safety endpoint and significantly reduced
blood pressure in patients with a clinical diagnosis of hypertension, we do not think this is strong
enough evidence to pursue commercialization. That said, in order to further investigate this
phenomenon, the company is analyzing clinical, statistical, and engineering data for the system.
As a reminder, in March 2009, EnteroMedics received CE Mark certification to market the
Maestro system in Europe; however, we have heard no news on a potential launch of the device in
this market and do not anticipate one anytime soon, if at all. Whether EnteroMedics will continue
to pursue this device for the US market remains unclear; we suspect that pursuing the US market
will require investing a considerable amount of resources into another trial of similar magnitude
and further work to determine an appropriate trial design. At present, whether another trial will
require another round of financing remains unclear. As of September 30, 2009, the company had
cash, cash equivalents, and short-term investments of approximately $30.0 million.



Emisphere – Oral GLP-1 formulation progressing on track with human trials
expected in the first half of 2010: On November 12, CEO and President Michael Novinksi led
the 3Q09 Emisphere earnings call, which included a brief update on the company’s partnership
with Novo Nordisk to employ its Eligen technology (a delivery platform that forms a complex with
the delivered molecule, altering its physical characteristics to make it suitable for transport across
the GI membrane) for an oral GLP-1 analog formulation. Although the earnings call was primarily
focused on the company’s oral vitamin B-12 formulation, Novinski commented that development
of the oral GLP-1 analog was proceeding as planned. Human trials are expected during the first
half of 2010 along with an anticipated milestone payment from Novo Nordisk. The accompanying
press release also highlighted a recent study (Steinert et al., Clinical Pharmacology and
Therapeutics 2009) investigating the pharmacokinetic/pharmacodynamic profile of 2 mg oral
GLP-1 administered prior to an oral glucose tolerance test (OGTT) in 16 healthy males. The
results suggested rapid absorption, with 10-fold higher plasma concentrations of GLP-1 compared
to controls; administration also stimulated basal insulin release with a delayed postprandial
glucose peak. While speculation on the future of Emisphere’s oral GLP-1 formulation remains
premature, we do note that Novo Nordisk recently announced the initiation of human clinical
trials with its oral insulin analog candidate. As a correlate, we may be seeing increased focus on
the oral GLP-1 formulation; we await further regulatory news on liraglutide in the US.



MDRNA – Cessation of intranasal GLP-1 program: On November 11, CEO Michael French
led the 3Q09 earnings call for MDRNA. Revenue for 3Q09 was $0.1 million, a 75% reduction from
Diabetes Close Up #96 ~ November 2009 ~ Regulatory Crossroads ~ www.closeconcerns.com

7

3Q08. R&D expenses were $3.3 million in 3Q09, significantly lower than the $7.6 million in
3Q08. Management attributed this reduction in R&D spending to the “cessation” of its intranasal
drug delivery business. This is part of a larger company strategy to focus resources on RNAi (RNA
interference) drug discovery. The company incurred a net loss of $7.0 million for 3Q09, a 57%
reduction from 3Q08. As a reminder, in early February 2009, MDRNA received $1.0 million from
Amylin as a milestone payment related to an amended agreement between the two companies
regarding the development and commercialization of intranasal exenatide. MDRNA has cash and
cash equivalents of $4.6 million as of September 30, a 39% increase from December 31, 2008.
Lastly, MDRNA received a notification from NASDAQ that it did not comply with the $50 million
minimum for Market Value of Listed Securities (MVLS). The company has been given a 90-day
grace period (until February 4, 2010) during which management expects to establish at least one
additional early-stage collaborative partnership. We are assuming that the agreement with
Amylin was more of an insurance policy for Amylin and not a major area of focus.



Arena – Remains on track to file an NDA for lorcaserin at year-end: On November 10,
CEO Jack Lief led the Arena 3Q09 earnings call. The company’s revenue rose 37% to $2.6 million
in 3Q09 while its net loss was $35 million, compared to just under $56 million a year earlier.
Arena had cash, cash equivalents and short-term investments amounting to $143.5 million as of
September 30, 2009 and plans to end the year with at least $120 million in cash. Lief announced
that the company has all the data required to prepare the NDA and remains on track to file with
the FDA by the end of next month. Lief gave a definitive “next month, this year” response to a
timing question in Q&A. He also said that BLOOM-DM remains ongoing and results are expected
in the second half of 2010. We were pleased to hear that BLOOM-DM will be filed as a
supplement to the lorcaserin NDA, although it remains unclear whether these data will be used to
obtain an additional indication for diabetes or used to provide more data on lorcaserin for the
NDA. Management also mentioned that the BLOOM data are in review at a major journal and the
BLOSSOM data will be prepared for publication shortly after the NDA submission.
During the call, Lief described the findings of a recently completed market research study of 50
primary care physicians (PCPs) who are high prescribers of weight loss drugs. Through individual
interviews, they found that side effects and lack of long-term efficacy were the primary reasons for
dissatisfaction with current therapies. Interestingly, among other findings, this research
suggested that 25% of potential lorcaserin prescribers will come from switching patients from
other obesity medications and approximately 75% of prescriptions will be for new patients,
including those who may have otherwise not received any medication for weight management.
While this is a very small study and exactly how the data were presented to these physicians
remains unclear, we were interested nonetheless. Overall, we believe PCPs who are highprescribers of currently available weight loss therapies can be labeled as less risk-averse in terms
of prescribing these therapies, given the drugs’ risk/benefit profiles. In our view, if lorcaserin is
approved, its tolerability profile could be its major selling point, possibly making it more
successful with risk-averse physicians. We will be interested to hear Big Pharma feedback on
potential combinations with this monotherapy. During Q&A, management emphasized that
partnering is an important goal but if a favorable agreement is not made by the middle of next
year, the company has prepared contingency plans to launch lorcaserin regardless. They also
mentioned that the drug would be priced “very competitively” and would not be “terribly
expensive”.



Home Diagnostics – Sales and net income declines and guidance reduced for 2009:
On November 10, in a call led by CEO Joseph Capper, Home Diagnostics (HDI) recently reported
3Q09 revenue of $34.5 million, down 3.1% from 3Q08 and up 6% sequentially. Gross profit for
the quarter was $17.9 million, down 17% from 3Q08. Gross margins dropped significantly to
Diabetes Close Up #96 ~ November 2009 ~ Regulatory Crossroads ~ www.closeconcerns.com

8

51.8% of sales from 60.8% of sales in 3Q08; management noted that lower gross margins were
driven by the roll out of new no-code products in the retail and mail services channels as well as
lower prices in the mail and distribution channels. SG&A expenses were $11.6 million in 3Q09,
down 13.4% from 3Q08. Management attributed the savings to lower sales and marketing
expenses since the launch of the TRUE2go and TRUEresult systems last year coupled with other
cost reduction initiatives. R&D costs were $2.1 million in the quarter, up slightly from the same
quarter one year ago. The company reported a net income of $2.9 million for the quarter, down
36% from 3Q08. Net income isn’t reported for the “big 4” SMBG players but we assume HDI isn’t
alone in declining profitability. Management said slumping sales are mainly attributed to reduced
inventory stocking from the three largest national wholesale customers (which declined 17%,
though we feel we have been hearing about this for some time), with the retail, mail service, and
international markets all showing moderate to strong growth of 8%, 15%, and 20%, respectively,
when compared to 3Q08. Management provided updated projected revenue guidance for FY09 of
$126-127 million, down from $129-130 million previously projected; this change mostly stems
from declines observed in the distribution channel, they said.
Compared to the top four blood glucose monitoring companies (Abbott, Bayer, J&J’s
Animas/LifeScan, and Roche), which control over 90% (est.) of the market share and have each
reported revenue reductions in the range of 8% for 3Q09, Home Diagnostics is doing relatively
well in weathering the tough climate; however, clearly, this is not a strong comparison group at
present. According to management, the key to HDI’s success is that they continue to grow in the
cash pay and managed care markets, with growth driven by expansion of the quality value
segment of the market. The company stressed that their monitors have proven comparable in
accuracy to the competition (certainly, some would argue the validity of this statement). Coupled
with lower prices, Home Diagnostics markets its products as the go-to monitor manufacturer for
value and quality – we continue to believe that this segment has a number of macro negatives.
Management emphasized that the company continues to work closely with the FDA to mitigate
issues related to the use of the GDH-PQQ enzymes in the TRUEtest test strips. The company is
also working to develop a backward-compatible replacement enzyme for the test strip with
positive preliminary results.



XOMA – XOMA 052 commences phase 2 trials: On November 9, in a call led by CEO Steve
Engle, XOMA announced 3Q09 results. Net income for XOMA in 3Q09 was $1.5 million,
compared with a net loss of $20.4 million in 3Q08. The improvement was mostly due to the sale
of the Lucentis royalty interest, though management also noted decreasing operating expenses,
likely as a result of continued cost cutting measures implemented in January 2009. As of
September 30, 2009, XOMA had unrestricted cash, cash equivalents, and short-term investments
of $27.7 million, up 156% from $10.8 million in 3Q08. Based on cash reserves and anticipated
revenues (including funds from a predicted XOMA 052 partnership), management believes
XOMA has sufficient cash resources to meet cash needs into 2011.
Management focused on plans for the phase 2 program of XOMA 052, an anti-IL1 beta antibody,
which initiated trials for the treatment of type 2 diabetes in 3Q09. During the Q&A, Engle
suggested phase 2a trials would be carried out by XOMA with phase 2b trials on hold until a
partnership is solidified; interim results from phase 2 trials are expected in 3Q10. XOMA 052 has
made significant progress with its IL-1 inhibitor, including improvements in the dosing and
administration route. Given the limited duration of phase 1 trials, we are curious to see the effect
on A1c levels in longer-term phase 2 studies. This is a new and exciting class of drug, and
successful phase 2 results would validate this approach to glucose management.

Diabetes Close Up #96 ~ November 2009 ~ Regulatory Crossroads ~ www.closeconcerns.com

9

Management seemed most excited about XOMA 052’s expanded cardiovascular disease
indication, which it believes will add substantial value to the candidate in partnership discussions.
A phase 2a cardiovascular trial with XOMA 052 is expected to begin in 1Q10; management could
not provide guidance on when first results would be available but we assume this will take
multiple years. While drawing conclusions now on the overall CV benefits of XOMA 052 is still
premature, we do see the expansion as a positive for XOMA, despite potential delays in
partnership deals: the global cardiovascular market remains one of the largest in pharma,
forecasted to expand past $110 billion in 2010. We also see real benefit in the diabetes indication,
given the current regulatory climate surrounding diabetes drugs and CV risk. XOMA also
highlighted the JDRF-sponsored phase 2 trial of XOMA 052 in type 1 diabetes patients, which
could further diversify its potential market. We heard particular support for this approach from
Dr. Alexander Fleming (Kinexum, Harpers Ferry, WV) at the recent annual meeting of the
Diabetes Technology Society. Amgen has also initiated phase 2 trials with its IL-1 inhibitor
anakinra (Kineret) for type 1 and type 2 diabetes based on results from a 2007 phase 1 study
(Larsen et al, NEJM 2007).



DexCom – Reports first positive product gross margin: On November 4, CEO Terry
Gregg led the 3Q09 DexCom earnings call. Product revenue in 3Q09 was strong at $4.6 million,
up 146% from 3Q08 and up 12% from 2Q09. Total 3Q09 revenue was $7.3 million, a 278%
increase from 3Q08 and 8% from 2Q09. Notably, with increased sales volumes and product
revenues, DexCom posted its first positive product gross margin in company history, $31,000 in
3Q09 versus a product gross margin loss of $1.7 million in 3Q08. The improvement was largely
driven by greater yield efficiency as well as more patients with insurance coverage versus cash
payors (high average selling price). SG&A expenses came in at $8.9 million for 3Q09, flat
compared to 2Q09, though less as a percentage/multiple of sales. DexCom reported a net loss of
$13.5 million, compared to $15.6 million for 3Q08, including $4.2 million in non-cash expenses
during 3Q09 (primarily share-based compensation and expense of the convertible debt discount).
At the end of 3Q09, the company held $40.4 million in cash, marketable securities, and restricted
cash, down 22% from 2Q09. In the Q&A, management noted that the second of its two-stage
clinical trials is underway and will allow the company to apply for FDA approval either late in
2009 or early in 2010 for the in-hospital CGM device. A second-generation product is also in
development, which management hopes to launch before the end of 2010. We still see this as an
important strategic area of growth for DexCom and believe a real-time glucose monitoring system
could ultimately become a crucial hospital tool.
On the operations front, management mentioned little by way of reimbursement issues and back
office inefficiencies, which we assume reflects status quo on both fronts. In the Q&A, management
did note that coverage was improving outside of Medicare and that the company would be
tentatively focusing on improving reimbursement from larger payors with more restrictive
policies.
In terms of marketing, as hinted on the 2Q09 call, following the focus on endocrinologists in
2008 and educators in 2009, DexCom will be directing sales and marketing efforts toward
patients in 2010. Rather than through high-powered mass-market media ads, Gregg indicated the
company would be implementing internet-based measures to increase brand recognition and
promote relationships with patients. In particular, DexCom will be expanding co-promotions with
other associations and organizations in 2010, possibly the JDRF and the ADA, as well as device
and pharma companies. We see this as a positive step for DexCom: patient awareness and access
to healthcare information has been growing strongly in the past years, and we have seen
increasing patient voice in prescription decisions.
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On the partnership front, integrated pump/CGM collaborations with Insulet and Animas have
slowed in 2009. While earlier in the year, DexCom planned for an approval by year-end for at
least one of the two integrated products (DexCom/Animas or DexCom/Insulet), FDA submission
for DexCom/Insulet now sounds like it is planned for year end 2009 “or early in 2010”, with
DexCom/Animas hoping to file sometime in the first half of 2010. While management said that in
2Q, the DexCom/Animas product should launch in 2010, we assume this may be pushed back
slightly given that both products are PMAs and that they are working with an unpredictable FDA.
DexCom likely has little say on this front since it is the partners’ hardware that is being modified
and the partner companies have more control than does DexCom.



Orexigen – Remains on track to file an NDA for Contrave in 1H10; Empatic phase 3
will not begin without further financings or partnership: On November 4, CEO Mike
Narachi led the 3Q09 Orexigen call, reporting a net loss of $14.4 million in 3Q09, a 41.9%
reduction from $24.8 million in 3Q08. Total operating expenses decreased 43.4% from $25.1
million in 3Q08 to $14.2 million in 3Q09. Management attributed this decline in operating
expenses to the decreased investment in R&D due to the completion of the Contrave phase 3
program, partially offset by the costs involved in preparing the NDA. Cash, cash equivalents, and
available-for-sale securities amounted to $107.8 million in 3Q09, a 7.7% increase from $100.1
million in 3Q08. Narachi summarized the results of the COR 1 and 2 phase 3 programs for
Contrave, restating the company’s intention to position Contrave as a first-line therapy for
obesity, in comparison to Empatic, which management believes may be better positioned for
second-line therapy or first-line therapy in more severely obese patients.
Chief Medical Officer Dr. Eduardo Dunayevich briefly touched upon blood pressure data that was
presented during the late-breaking abstract session at the Obesity Society Annual Meeting. In that
session, a graph was displayed showing that while Contrave lowered blood pressure in patients
with high baseline values, it increased blood pressure in patients with lower baseline values (data
for this analysis have not been released). Weight loss is generally associated with improvements
in blood pressure, and so the finding that a subset of patients treated with Contrave had a
worsening of blood pressure could be viewed as problematic. It could suggest that Contrave
directly raises blood pressure, an effect that is negated indirectly by a weight-loss induced
decrease in blood pressure (this effect would be more pronounced at higher baseline). However,
in the call Dr. Dunayevich attributed the result to random variability. He underscored that
baseline is a single measurement and that comparing this static value to multiple measurements
over one year may not take into account any fluctuations experienced by the patient at baseline.
While the clinical and statistical significance of the data remain unclear, this is nonetheless a
notable result that will likely be followed carefully by the company and regulatory agencies going
forward.



Becton Dickinson – Domestic sales drove modest global growth for Diabetes Care
franchise in F4Q09: On November 4, BD President Vincent Forlenza discussed the
performance of BD’s different business units during the F4Q09 earnings call. The Diabetes Care
franchise reported modest positive global growth of 3.2%, driven by domestic sales growth of
nearly 8%. International sales remained relatively flat compared to 4Q08. In the future,
management expects global revenue growth between 8-9% for Diabetes Care, with higher
international sales being driven by emerging markets. Given the continued growth of insulins
such as Novo Nordisk’s Detemir and sanofi-aventis’ Lantus, we believe that BD is well positioned
for steady growth. GLP-1 therapies may also help sales of BD pen needles since Byetta uses the
company’s needles; in addition, although Novo Nordisk makes pens designed for Novo Nordisk
products, BD needles can also be used for all of its products. On the other hand, the continued
emergence of effective and safe second-line oral pharmacotherapies in type 2 diabetes, such as
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DPP-4 inhibitors and potentially SGLT-2 inhibitors, may delay the progression to injectibles and
slow BD sales growth. Ultimately, however, the better orals should contribute to longer lives for
patients with type 2; we expect beta cells to burn out eventually, so more people may also
ultimately require insulin for a longer period of time, if the lifecycle of these drugs expand as we
expect them to.



Vivus – On track to file an NDA for Qnexa by year-end: On November 3, CEO Leland
Wilson led the Vivus 3Q09 conference call. Vivus incurred a net loss of $21.1 million in 3Q09
compared to a net income of $266,000 in 3Q08. Total operating expenses increased 10% from
$22.6 million in 3Q08 to $24.8 million in 3Q09. The company had cash, cash equivalents, and
available-for-sale securities amounting to $226.9 million as of September 30, 2009 compared to
$189.2 million as of December 31, 2008. Management partly attributed this $37.7 million
increase in cash, cash equivalents, and available-for-sale securities to the $102.7 million in net
proceeds collected from the recent public offering of Vivus common stock.
Wilson began by announcing the promotion of Peter Tam to President of Vivus from COO. In this
new position, Tam will be responsible for Vivus’ overall business and development operations. He
was also recently appointed to Vivus’ board of directors. Since Tam joined Vivus in 1993 as
manager of clinical research, he clearly knows the company well from every angle and we view the
promotion as very positive for the company.
During the call, Wilson provided a broad overview of the positive results from the EQUIP and
CONQUER studies released earlier this year, which found that all three doses of Qnexa satisfied
the FDA’s efficacy benchmarks as well as significantly improved several cardiovascular and
metabolic risk factors. We believe an outcomes trial could silence naysayers and could ultimately
provide a major marketing boost, so we hope the company pursues this route eventually.
Obviously, an outcomes trial will be a considerable investment, but, assuming it is positive, such a
trial could prove beneficial both for reimbursement and for widespread adoption.
VP Clinical Development Dr. Wesley Day discussed additional data presented at The Obesity
Society regarding the efficacy of Qnexa across doses and different BMI categories as well as the
safety of Qnexa, focusing mostly on the drug’s effect on cognitive function. We suspect this was an
effort to quash any remaining uncertainties regarding the increased rates of discontinuation due
to cognitive events in the full dose of Qnexa compared to placebo. Dr. Day emphasized the clinical
insignificance of the increased rates of discontinuation due to cognitive events (particularly
disturbance in attention, memory impairment, and amnesia) for the full dose of Qnexa and
referenced published studies that have found discontinuation rates for cognitive events for
topiramate monotherapy to be between 3-4% for doses between 96 and 192 mg (Wilding et al.,
International Journal of Obesity 2004). He also noted that the RBANS (repeatable battery for the
assessment of neuropsychological status) instrument was used in approximately 800 patients
during the clinical studies. Vivus presented the RBANS data to the developer of the tool, Dr.
Christopher Randolph (Loyola University Medical School, Maywood, IL), who concluded that
Qnexa did not cause clinically significant changes in cognitive function. Finally, Wilson noted the
company remains on track to file the NDA by the end of 2009 and continues to actively engage in
partnership discussions with “multiple parties”. During the short Q&A, management noted
closely working with European regulatory authorities and expressed preference for a global
partnership with a large partner that would be able to develop the brand and build the market for
Qnexa. We got the impression that a partner with a strong presence in lipid drugs in particular
would be welcome. Among others, AstraZeneca, Pfizer, and Novartis would fit this bill very well,
as might Merck, although its cholesterol products are now generic.
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DexCom/Edwards Life Sciences – Received CE Mark for in-hospital continuous
glucose monitoring system: On November 2, Edwards Lifesciences and DexCom received CE
Mark approval for their in-hospital continuous glucose monitoring system. This system will
provide real-time trending and monitoring of blood glucose for critically ill hospital patients. This
first-generation product will be evaluated in specific sites around Europe before the end of the
year. We believe this represents a major step forward for DexCom and Edwards, and the
companies’ joint quest to improve glycemic control in the hospital setting. At the Edwards
Lifesciences 2008 investor conference, Corporate VP Critical Care, Caryln D. Solomon, discussed
the current and future market for in-hospital glucose monitoring as well as the financial specifics
of the partnership. At the time, Solomon believed the market for critical care glucose monitoring
consisted of roughly 2.5 million patients in Europe and the US. He estimated the critical care
glucose monitoring market at roughly $200 million, potentially growing to $400 million over
time. These estimates assume an $80 price per patient – we believe this estimate is conservative
if the momentum for this field moves in the right direction. Regarding financials, Edwards
expects meaningful sales and earnings contribution from 2010 onward for the CGM system.



MannKind – No advisory committee meeting for Afresa; company announces plans
to launch with Dreamboat device: On November 2, CEO Alfred Mann led the MannKind
3Q09 earnings call. MannKind’s total operating expenses were $42.8 million in 3Q09, a 38%
decline from $69.1 million in 3Q08. As expected, due to completion of pivotal phase 3 studies for
Afresa, R&D expenses fell 45% from $55.6 million in 3Q08 to $30.5 million in 3Q09. Cash, cash
equivalents and marketable securities were $56.6 million on September 30, 2009 compared to
$46.5 million on December 31, 2008 and $34 million on June 30, 2009. The cash on hand and
remaining credit facility from Al Mann amounted to $256 million as of September 30, 2009. The
cash burn for 3Q09 was $52.5 million for 3Q09 compared to $48.3 million for 2Q09 and $76.3
million in 1Q09.
Mann also provided several updates on MannKind’s plans for the development and launch of
Afresa. He announced that the company will only launch the second-generation Dreamboat
device and not the first-generation MedTone device currently under review at the FDA. This
creates another challenge for MannKind since the FDA suggested the company submit a
supplemental NDA rather than an amendment to the current NDA. Given the added work to
perform a bioequivalence study, file an NDA, and wait for a response from the FDA, we expect to
wait a considerable length of time before MannKind launches Afresa, even if it is approved on or
before the PDUFA date of January 16, 2010. In addition, Mann described interesting results from
a preliminary meal-escalation study demonstrating the potential efficacy and safety of Afresa. He
emphasized that this and other preliminary studies show Afresa can benefit patients throughout
the progression of type 2 diabetes. Management also announced ambitious plans to pursue a
pediatric indication for Afresa, given its ease of use; if both Afresa and Dreamboat are approved,
Afresa may have a particular advantage among pediatric populations, all else equal. Regarding
potential partners, management noted active discussions are ongoing; we suspect that potential
partners believe in the concept of Afresa but are waiting for a positive FDA decision on Afresa and
possibly Dreamboat before committing to an agreement.



Amylin/Takeda – Announce powerhouse global obesity deal: On November 1, Amylin
and Takeda announced a major partnership agreement for obesity compounds. We view the deal
as a major positive for both organizations. Of the companies developing obesity compounds,
Amylin was the first to announce a partnership despite having phase 2 compounds versus the
three companies (Arena, Vivus, and Orexigen) with later stage compounds that are all close to
filing with the FDA. Takeda will benefit from Amylin’s obesity portfolio, including the
combination therapy of metreleptin/pramlintide, which is garnering significant attention due to
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an impressive efficacy and safety profile, and a second compound, davlintide, Amylin’s secondgeneration amylinomimetic. Takeda will pay Amylin $75 million upfront, a double-digit royalty
for developed compounds, and milestones that could ultimately exceed well over $1 billion.
Amylin also benefits from this partnership by aligning itself with a major organization that touts
an enormous global sales force that should be primed to sell a top obesity drug or two. The
success of this deal, in our view, hinges on improved reimbursement for obesity drugs (obesity
still is not perceived as a disease by many) and the introduction of easy-to-prescribe and easy-touse drugs; that said, the combination revenue from difficult-to-prescribe, difficult-to-take and
difficult-to-market Xenical and Meridia approached $900 million globally in 2008 (this total has
been largely ex-US and we expect it to continue to decline, particularly after the recent FDA
warning about Meridia). Ultimately, we believe for drugs that exceed the 10% weight loss
threshold and have strong safety parameters, optimism is reasonable. We also believe that a
healthy industry could develop from a variety of compounds if appropriate reimbursement
emerges and if significantly more safety data is amassed.



Takeda – Revenue for Actos franchise exceeds $1 billion in 3Q09: On November 2,
2009, Takeda reported FY2Q09 results. In local currency, Actos (pioglitazone) fell 4.1% globally,
with increases in Japan (up 12%) offset by declines in the Americas (down 5%), Europe (down
14%), and Asia (down 15%). In US dollars, due to sizable year-over-year currency fluctuations,
growth was stronger and Takeda's sales for the Actos franchise exceeded $1 billion. Still, sanofiaventis' Lantus sales for the first three quarters of 2009 were $3.2 billion (translated to USD),
roughly 10% above Actos sales for the same period. sanofi-aventis appears positioned to
outperform Takeda (Lantus versus Actos sales) and will take the honors for the top-selling
diabetes drug for 2009. Last year, Takeda beat sanofi-aventis ($3.7 billion to $3.6 billion) with
currency fluctuations similarly playing a major role.
On the pipeline front, several notable updates were provided: 1) Takeda obtained regulatory
approval in Japan for AO-128, or Basen (voglibose), last month (October 2009) for the prevention
of type 2 diabetes in patients with impaired glucose tolerance – this drug has not been
commercialized outside Asia; 2) Actos/alogliptin was filed in Japan in June 2009; 3) a fixed-dose
combination of alogliptin/metformin recently entered phase 1 trials; 4) SYR-472, a DPP-4
inhibitor, and possibly the "backup" compound for alogliptin, entered phase 2 studies in Japan
(as we understand it, this drug is already in phase 2 studies in the US and Europe); 5) TAK 329, a
glucokinase activator, has entered phase 1 trials; 6) Lipase inhibitor cetilistat is still listed as being
in phase 3 for obesity in Japan; as a reminder, Alizyme ran out of funds recently and sold its
cetilistat assets to Norgine for about $7 million (for more information, please see Company Watch
from the October 2009 issue of Diabetes Close Up); and 7) another DPP-4 inhibitor called TAK100 is also in phase 1 trials.



Sanofi-aventis – Lantus maintains over $1 billion in sales for 3Q09; expanding
pipeline: On October 30, CEO Chris Viehbacher led the sanofi-aventis 3Q09 conference call.
Lantus (insulin glargine) sales continued to show robust growth in 3Q09, climbing to €778
million (~$1.1 billion USD) worldwide, up 27.1% on a reported basis from 3Q08 and 21.7%
operationally; this is the third consecutive quarter in which Lantus quarterly sales have exceeded
$1 billion and the drug is comfortably set to take the title in 2009 as top-selling diabetes drug (we
expect that within a year, its quarterly revenue will annualize at $5 billion or more). We do note
that 3Q08 presented a slightly easier comparison (up 18%) than most other quarters of late
(4Q08 will be a very challenging comparison of 28% growth). Though from a much lower base,
worldwide Apidra (insulin glulisine) sales also continued to grow at €34 million (~$49 million
USD) in 3Q09, up 36.0% on a reported basis from 3Q08 and 32.0% operationally. Amaryl
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(glimepiride) sales worldwide were €103 million (~$147 million USD), up 12% on a reported basis
and 5.4% operationally from 3Q08.
In comparison to 2Q09, both management and investors were relatively quiet on the
Lantus/cancer front, signs that concerns have eased. In the accompanying slides, management
indicated that market share was unaffected in the US, with only a slight temporary dip in EU
market share in July following the Diabetologia publications (this was not completely unexpected
given the low quality of the data and the overall weakness of the indictment). By sanofi’s estimate,
Lantus maintains roughly 70% of US basal insulin sales and about 60% of EU basal insulin sales.
We also note that little indication exists at this time that the introduction of GLP-1 therapy is
affecting insulin sales, though we expect this to change with next-generation GLP-1s, if approved.
Lantus certainly seems on track to meet the company’s goal of doubling sales by 2012: the drug is
now annualizing at approximately $4.5 billion in 2009, solidly representing as sanofi’s top-selling
drug.
On the development front, management highlighted the recent launch of the reusable ClikSTAR
pen in Canada and select countries in the EU. Management also pointed to the recent licensing
agreement for PN2034 with Wellstat Therapeutics as part of a new strategy to broaden its
diabetes offerings (please refer to the entry below for more information on this licensing deal).
During Q&A, management confirmed that PN2034 is not a PPAR modulator, suggesting a novel
class of insulin sensitizers; however, the company appears to be continuing Wellstat’s relative
silence, as no mechanism of action was suggested.



ValenTx – Releases exciting data on its removable ‘gastric bypass sleeve’: On October
30, ValenTx, a Minnesota-based medical device company focusing on minimally invasive
treatments for morbid obesity, presented promising data from its first clinical trial at the 2009
American College of Surgeons Clinical Congress. The ValenTx procedure utilizes an implantable
and removable endoluminal sleeve that theoretically avoids many of the risks associated with an
invasive surgery. In a 12-week, in-hospital trial (n=12) patients achieved an average excess weight
loss of 39.5% (neither baseline weight nor BMI were reported) while maintaining normal fasting
blood glucose levels. The current device can be safely implanted and removed in most patients;
however, ValenTx sees the potential for implantation of this device to be a minimally invasive,
reversible outpatient procedure in the future. Overall, we are happy to see such robust results
from a less invasive procedure, and we hope to see larger scale studies in the future to validate
these findings. If the ValenTx device can eventually be implanted through an outpatient,
minimally invasive procedure, it has the potential to be popular among patients who do not
qualify for bariatric surgery and cannot achieve sufficient weight loss through traditional
conservative methods. It may also start addressing the question of how to apply such devices on a
population level, especially with the significant increase in overweight and obese individuals. We
are curious to know if the device produces the same changes in gut hormone expression that
Roux-en-Y gastric bypass (RYGB) surgery has been demonstrated to produce. Evidence is
accumulating that suggests RYGB results in more effective weight loss than gastric banding; one
hypothesis to explain this effect is that RYGB produces changes in gut hormones such as leptin
and amylin. We hope ValenTx pursues research along these lines to help elucidate the mechanism
through which it induces weight loss—it seems that the most effective interventions act through
more than just restriction or disrupted absorption.



Novo Nordisk – Victoza launching successfully in Europe: On October 29, Novo Nordisk
announced 3Q09 earnings in a call led by CEO Lars Sorenson. Diabetes Care grew to DKK 9.3
billion (~$1.8 billion USD), up 12% on a reported basis, or 6.4% operationally, when compared to
3Q08, which was a reasonably easy comparison at 8% growth. Modern insulins continue to
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strongly drive growth: sales grew to DKK 5.3 billion (~$1 billion USD), a growth of 23.3% on a
reported basis or 17.2% operationally. North American sales were very strong, accounting for 36%
of the company’s sales. Levemir sales grew a reported 41%, or 28% on an operational basis, rising
to DKK 1.3 billion (~$244 million USD) for 3Q09. NovoRapid grew 24% on a reported basis, or
12% operationally, to DKK 2.4 billion (~$446 million USD), while NovoMix fell a reported 2.1%,
or 0.4% operationally, to DKK 1.6 billion (~$294 million USD). This was surprising since
NovoMix usually shows quite positive growth. Human insulin sales continued to fall to DKK 2.7
billion (~$527 million USD), a drop of 2.1% on a reported basis or 6.8% operationally. The
company is not yet breaking out liraglutide (Victoza) sales separately; instead, liraglutide sales
from the recent European launch are included in the protein-related therapies sales figure, which
grew to DKK 519 million (~$99 million USD), up 11.9% on a reported basis, or 6.4%
operationally.
According to management, liraglutide has already acquired more than 40% of the GLP-1 share in
Germany and nearly as much in Denmark. Positive developments have also been made in
formulary access in the UK where liraglutide controls 10% of the GLP-1 market, according to
Novo Nordisk. In the rest of Europe, liraglutide will continue to be rolled out through 2010.
Compared to 3Q08, both the US dollar and the Japanese Yen have appreciated compared to the
Danish Kroner; ultimately, this appreciation should have positive effects on Novo Nordisk’s
financials as it could improve exports and sales to the US and Japan. However, in the short run,
the currency appreciation continues to negatively impact operational growth in 3Q09 as a
consequence of the company’s foreign exchange hedging choices. Management has raised
guidance of growth for 2009 t0 15% operationally from 12-14% operational growth previously
projected in 2Q09. Growth for 2010 has been forecasted at 5-10%, the lower rate and larger range
presumably reflecting regulatory and healthcare reform uncertainty.
Of note, management expected formal feedback from the FDA on liraglutide in the “next weeks.”
The earnings call occurred nearly a month prior to publishing this issue of DCU, and we have still
received no word of a regulatory decision on liraglutide. During the Q&A, management seemed
hesitant to comment on expectations for a potential US launch. Given the uncertainty with the
timing of approval, the company estimates that a 2010 launch would be neutral to 2010 profit and
losses, with low likelihood of positive impact on operating profit. While product uptake in Europe
has been encouraging, we do foresee complications in the US: each additional delay is likely a
positive for Lilly/Amylin/Alkermes, narrowing the lead of Novo Nordisk in the liraglutide/LAR
approval quest.
On the development front, Novo Nordisk noted that SIBA (new generation basal insulin dubbed
“insulin degludec”) and SIAC (fixed combination of insulins aspart and degludec) both completed
enrollment and began initiating the first wave of phase 3 trials in 3Q09. The second wave of trials
– the BEGIN trial comparing SIBA with insulin glargine (sanofi-aventis’ Lantus) in insulin naïve
type 2 patients and the BOOST trial comparing SIAC with NovoMix 30 in patients on basal/bolus
regimen – is slated to begin in 4Q09, with the final two of four waves (details not given) expected
to begin in the first half of 2010. We will be looking forward to the results of these trials. While
pharmacokinetic profiles of both insulins appear to be improvements, we are curious about the
clinical impact these insulins will have on glycemic control and hypoglycemia rates. The company
also has a once-weekly GLP-1 candidate, called semaglutide, in phase 2 clinical trials.



AstraZeneca – Onglyza launch progressing: On October 29, AstraZeneca announced 3Q09
financial results. During the introduction, management highlighted Onglyza’s launch in Mexico,
the UK, and Germany. The drug has already generated $9 million of “Alliance Revenue” from US
stocking following FDA approval on July 31; as we understand it, this represents AstraZeneca’s
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gross share of net profit. The company remains focused on steadily building brand awareness,
trial usage, and intent to prescribe for Onglyza. On the reimbursement front, Onglyza has been
granted “access to around 75% of covered lives” with 28% at tier 2; we expect Onglyza to gradually
move to a tier 2 benefit in the coming months. Regarding the pipeline, no mention was made of
dapagliflozin, which had a significant presence at the International Diabetes Federation’s World
Diabetes Congress. This new class of drug has a mechanistically independent action that would
enable it to be used in combination with other oral antidiabetic medications, as well as in
combination with insulin in the treatment of type 1 or type 2 diabetes. We are still awaiting phase
3 data to further clarify side effects, particularly urinary tract and genital infections and increased
frequency of urination (polydipsia) in larger populations.



GSK – Avandia sales continue to fall in 3Q09: On October 28, GSK reported 3Q09
financial results. In a call led by CEO Andrew Witty, very little mention was made of Avandia
(rosiglitazone) or diabetes. Witty vaguely mentioned strategies for diversifying the portfolio, but
spent the majority of his time focusing on GSK's respiratory and vaccine businesses. Avandia
sales fell approximately 15% to $282 million in 3Q09, from $338 million in 3Q08, $439 million in
3Q07, and $693 in 3Q06. This is the fall of a $3 billion drug (annual sales) to a $1 billion drug,
likely due to Dr. Steven Nissen's less-than-definitive meta-analysis. While GSK's Avandia
franchise appears to be falling slightly less quickly, the ADA exoneration of Avandia postACCORD has apparently not had enough of a commercial impact to turn sales of the drug around
and nor has publishing the RECORD data.
On the pipeline front, the press release noted that the filing strategy for Avandamet XR remains
under review, as it does for the Avandia-statin combination. Notably, at the start of the call, Witty
mentioned that the OTC weight loss drug Alli was doing well with patients and characterized Alli's
strong branding innovation; he noted that the product, launched in Europe a few weeks ago, is
among the top new OTC brands already. We believe the lower dose may be causing fewer side
effects, but are still surprised at such an investment being made in the drug when Xenical has had
so many side effects. According to Witty, his goal is to reduce activity in mature markets and grow
in emerging markets. A 15% increase in sales force was made in their emerging markets division,
with a corresponding 2,200 person reduction in the US and EU sales forces.



Bayer — Mixed results in diabetes products, an exciting new meter ready for rollout: Results for Bayer’s diabetes product line were mixed in 3Q09, with a year-over-year revenue
increase for the Contour line and decrease for the Breeze line. Sales of the Contour meter rose to
€149 million ($213 million USD), up 16.4% year-over-year or 15% without currency impact. This
quarter represents a sequential reduction of 12% in Contour revenue, down from the €169 million
in 2Q09. Sales of the Breeze fell to €34 million ($49 million USD), down 15% year-over-year
(down 16.9% sans Fx) and down 17% sequentially. Diabetes received little attention in the Bayer
conference call, which was largely focused on the company’s non-healthcare divisions. We remain
optimistic about Bayer’s new meter offering, the Contour USB, which received FDA approval in
September and the Didget, the company’s new blood glucose monitor on display at EASD that
rewards children for positive diabetes management behavior. While overall the company’s
business remains difficult to assess because only two products are reported, we point out that
sales of these two products are slightly higher than the annual trailing average for the two
products, by just under 3%. This is moderately positive news in this market, although we suspect
that overall Bayer Diabetes Sales (including Elite) show a decline, similar to competition.



Insulet – Robust topline growth; gross profits beat expectations: On October 22,
Insulet reported 3Q09 financial results. Overall, results were robust on the top-line, with
revenues of $18.6 million, significantly higher than our estimate of $15.5 million. Gross profits of
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31% were also stronger than we forecasted, following breakeven in 3Q08, 10% in 4Q08, 16% in
1Q09, and 22% in 2Q09. Management forecasted a 7% improvement per quarter over the next
several quarters. Notably, referral rates are at one per business day for each of its 50 sales reps.
Debt service at Insulet is $2.8 million per quarter and operating expenses remain high,
contributing to the company’s forecast for loss to be at the high end of the expected $55-$60
million range (guidance is now $58-60 million). Interest was high for the quarter at nearly $12
million, stemming from a one-time payment to Deerfield. Insulet's performance-related
milestones for Deerfield have all been met or foregone. Insulet expects to submit its combined
pump/CGM by year-end; it did not say whether this would be for the DexCom/Insulet combined
pump/CGM product or the Abbott/Insulet combined pump/CGM product. The company also said
it would submit its next-gen smaller pump in mid 2010.



BMS – Positive start for Onglyza: On October 22, CEO James Cornelius led the BMS 3Q09
earnings call. As we mentioned under the AstraZeneca entry, the company’s DPP-4 inhibitor
posted surprising early numbers, approximated at $20 million in the US. While we don’t expect
the strong growth curve we’ve seen with Merck’s Januvia, we do see this as a positive start for the
drug (for comparison, Januvia posted roughly $48 million in sales in its first quarter on the
market in 4Q06). Future success likely lies in expanding the overall market (this is certainly
possible given the high number of people worldwide that are not at goal) and expanding
geographically, particularly outside of the US (Onglyza was recently approved in the EU, Canada,
and Mexico). Management also highlighted results announced in October from a phase 3b trial
confirming the non-inferiority of Onglyza compared with Januvia and from a phase 3 trial
investigating the efficacy of dapagliflozin.



Merck – Januvia franchise shows robust growth again in 3Q09: On October 22, Merck
announced 3Q09 performance, in which the Januvia franchise continued to show robust doubledigit annual and sequential global growth. Overall, the Januvia franchise revenue grew to $664
million, climbing 38% from $480 million in 3Q08 and 8% from 2Q09. Worldwide Januvia sales
were $491 million, up 30% from $379 million in 3Q08. While US sales of Januvia were near
expected at a strong $354 million, up 19% from $297 million in 3Q08, international sales were
$137 million, up 67% from $82 million in 3Q08. We expect this to grow substantially going
forward as Januvia continues to be approved abroad, including in Japan in 3Q09. Janumet
(sitagliptin/metformin) posted $173 million in worldwide sales, up 71% from $101 million in
3Q08 and up 12% sequentially from 2Q09. US Janumet sales were up 41% at $122 million in
3Q09 from $86 million in 3Q08, and sales outside of the US for Janumet were $51 million, up
264% from $14 million in 3Q08. We continue to be impressed by the growth of the Januvia
franchise, and the DPP-4 inhibitor class in general. 3Q09 is the fourth consecutive quarter that
the Januvia franchise has exceeded half a billion dollars in sales and we see no signs of slower
growth, even in the face of new competition. By our estimate, annual franchise sales in 2009 will
be at least $2.5 billion, meeting Merck’s guidance of $2.4-$2.7 billion. We will be curious how the
market plays out as more companies enter the space, particularly as BMS/AZ’s Onglyza becomes
more established in the US and abroad. Given that there seem to be no substantive differences in
the efficacy and side effect profiles of the DPP-4 inhibitors in development, and given that it has
amassed more safety data, Merck will likely continue to benefit from its head start in this market.



Isis Pharmaceuticals – Disappointing phase 2 results of PTP-1B inhibitor: On October
21, Isis Pharmaceuticals released mixed top-line results from a phase 2 study with ISIS 113715, its
novel injectable PTP-1B inhibitor for the treatment of type 2 diabetes. The company hosted a
conference call to accompany its press release. As a reminder, ISIS 113715 is designed to increase
insulin sensitivity reducing the expression of PTP-1B, which acts to down-regulate insulin
signaling. In the double-blind, placebo-controlled 13-week trial, 76 patients with type 2 diabetes
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were randomized (2:1) to receive injection of 100 mg (n=24) or 200 mg (n=26) ISIS 113715 or
placebo (n=26) once-weekly for three months, in addition to continued regular doses of
sulfonylurea. While many specific measures were not reported, in the 200 mg group, patients
exhibited a 25 mg/dL decline in mean weekly fasting self-monitored blood glucose levels from a
relatively high mean fasting glucose of 196 mg/dL (average A1c = 8.8%); however, no change was
observed in A1c. Management attributed this to the finding that ISIS 113715 may take more than
six of the 13 weeks to accumulate active concentrations. On the positive side, in addition to
favorable tolerability, the report suggested significant declines in LDL-C and trends toward
weight loss, preceded by increases in adiponectin levels. We view these as very important; this
could win interest from cardiologists, particularly if the drug is as easy to prescribe, administer
and combine with other drugs as it seems. Management emphasized that ISIS 113715 significantly
reduced short and intermediate measures of glucose and plans for future trials to be 26 weeks in
duration.
Overall, we see the results as relatively disappointing news for Isis. Even drug levels did not reach
steady state for six of the 13 weeks of the study, the drug should have produced a meaningful drop
in A1c. We also would have anticipated a greater drop in fasting glucose at the end of the study,
given the relatively high baseline.
Similarly, although measures of fructosamine also showed a favorable reduction, this measure
does not have widespread support as an indicator of diabetes severity. When asked in Q&A why
the company did not conduct a longer trial, management stated that it did not have the cash to
invest in a longer trial and found it difficult to justify the need for a longer trial given their lack of
knowledge regarding the drug’s efficacy. On a positive note, we certainly view the lipid results as
favorable, as well as the weight impact, although we certainly look forward to hearing more
details. If clinically and statistically significant, both of these effects could bode well for a review
by a cardiovascular disease-focused FDA.
The company has previously noted that these phase 2 results could serve as a value inflection
point for potential partners; with the A1c result, however, we would assume that potential
partners will either wait to see more data or that the company will trade off a lower valuation for
early partnership. Other companies targeting PTP-1B remain in earlier stages (Genaera/phase 1b,
TransTech/preclinical, Akros/preclinical, and Ceptyr/Eli Lilly/preclinical) and we would view this
news as negative for the class. However, Isis’s PTP-1B inhibitor differs from the other compounds
in this class in that it is injected and blocks MRNA, and the lack of data on other PTP-1B
therapies makes drawing sweeping conclusions about this class of drugs difficult. Isis suggested
full results will be presented at a future medical conference.



Eli Lilly – Humalog shows very strong growth in 3Q09, driven by domestic sales: On
October 21, Chairman and CEO John Lechleiter led the 3Q09 earnings call. The quarter was
marked by strong consistent growth for Humalog as well as expected declines in Humulin sales.
Driven by US sales, worldwide sales of Humalog were $500.2 million in 3Q09, climbing 16% from
$432.6 million in 3Q08. Management suggested Humalog has been gaining market share in the
new-to-brand mealtime analog market over 2Q09 and 3Q09, ending in August 2009 at 45.9%
across all specialties versus 50.3% with NovoLog. For Humulin, total sales continued to fall in
3Q09 at $260.2 million, down 4.2% from $271.6 million in 3Q08. We suspect that the persistent
decline in Humulin sales may be signaling a shift from human insulin to insulin analogs. Lilly
recognized $115.8 million in revenue from Byetta in 3Q09, up 6.2% from $109.0 million in 3Q08.
As we noted in the section on Amylin 3Q09 results, we suspect Byetta sales will remain relatively
stable throughout the year. With the PDUFA date for EQW in March, 2010, if the regulatory

Diabetes Close Up #96 ~ November 2009 ~ Regulatory Crossroads ~ www.closeconcerns.com

19

decision on EQW is not delayed, we are nearing a period where Novo Nordisk’s liraglutide could
have relatively little time on the market alone before EQW is approved.
On the pipeline front, Lilly submitted Byetta for regulatory approval in Japan in 3Q09, which we
see as a critical step in the company’s strategic efforts to drive sales in international markets. We
still note excellent opportunity for Lilly to expand in overseas markets like China and India,
particularly with its insulin line. 3Q09 also saw two new diabetes drug candidates enter phase 1
trials, as well as the movement of Lilly’s IL-1β antibody into phase 2 trials. Lilly’s exclusively
owned GLP-1 candidates LY2189265 (GLP-1 Fc) and LY2428757 (GLP-1 PEG) remain in phase 2
trials, though management voiced hopes to bring LY2189265 into phase 3 sometime in 4Q09. We
are still curious to see how Lilly hopes to market LY2189265 in the wake of EQW, though we
suspect the company will focus on the smaller needle size given the comparable efficacy seen in
phase 2 trials. Finally, of note, management discussed Lilly’s new operating model, in which
diabetes will become one of five separate business units (effective January 1, 2010), designed to
accelerate development and increase accountability; we expect to hear more specific details at
Lilly’s next analyst meeting, to be held in New York on December 10, 2009.



Sanofi-aventis – Tenders a potential $350 million for PN2034, Wellstat
Therapeutics’ novel insulin sensitizer: On October 21, Sanofi-Aventis announced the
purchase of Wellstat Therapeutics’ phase 2 insulin sensitizer, PN2034. Under the agreement,
sanofi-aventis will receive exclusive rights to develop, manufacture, and commercialize PN2034
worldwide, in exchange for cash payment and possible development and regulatory milestone
payments, potentially worth a total of $350 million. From what we gather, PN2034 selectively
acts in the liver to reduce lipid levels and increase glucose-responsiveness. Prior to the agreement,
Wellstat completed two phase 2a trials (both in 2007) investigating the safety and efficacy of
PN2034 in approximately 180 patients on concomitant rosiglitazone, metformin, or insulin.
Wellstat VP of Licensing and Business Development David Wohlstadter suggested results have
been positive, without signs of the weight gain or edema that are seen with the TZDs.
As we could not find specific results from phase 2 trials on either company or governmental
websites, we cannot pass judgment on sanofi-aventis’ investment, though we feel comfortable
saying that the company sees potential in the candidate. We assume sanofi-aventis will aim to
complement its insulin regimen through combination with PN2034. We are glad to see sanofiaventis adding to its potential diabetes therapies; the company’s current diabetes pipeline
includes one compound in phase 3 trials (GLP-1 candidate lixisenatide) and two in phase 1 trials
(AVE0897, a balanced PPAR alpha-gamma agonist and SAR351034, a PPAR-delta agonist).



Pfizer – Wyeth acquisition successfully completed: Chairman and CEO Jeff Kindler led
the Pfizer 3Q09 earnings call on October 20, 2009. The main focus of the call was the acquisition
of Wyeth Pharmaceuticals, which was officially completed on October 15. The integration of
Wyeth also seems to be proceeding as expected; Kindler announced that 112 Wyeth senior
executives have accepted jobs at Pfizer, including several business unit leaders and the Chief
Information Officer. No mention was made of diabetes or obesity during the call or the questions
and answers session. In terms of the early-stage pipeline, Wyeth has two metabolic compounds,
one oral diabetes therapy, HSD-016, and one subcutaneous obesity therapy, OAP-189. In
addition, Pfizer has several investigational drugs in phase 1 for the treatment of type 2 diabetes.



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



Generex – Oral-lyn receives treatment IND pricing approval from the FDA: On
October 15, Generex announced that Oral-lyn, the company’s oral insulin spray, has received a
“treatment IND” from the FDA. Oral-lyn is an aerosolized insulin that is absorbed by the
membranes in the mouth; it is not inhaled like MannKind’s Afresa. Treatment INDs allow for a
drug to be released during clinical trials before formal approval. This classification is very rare,
and generally intended to allow for drugs that treat lethal conditions with no suitable alternative
treatment. We’re unsure why the FDA decided that Oral-lyn belonged in this category;
management did not make clear during the short introduction or during Q&A what patient
population would require Oral-lyn over any other type of insulin. Since Oral-lyn uses unmodified
regular human insulin, its pharmacology should be identical to that of human insulin. We have
little confidence in this compound and think the agency is creating a lot of noise by granting it this
exception.
— by Sanjay Trehan, Eric Chang, Jessica Swiencowski, Nick Wilkie, and Kelly Close

4. The Future of Diabetes Research: Thoughts from JDRF CEO Alan Lewis
We recently spoke with Alan Lewis, PhD, the new President and CEO of the Juvenile Diabetes Research
Foundation (JDRF). Dr. Lewis discussed the future of diabetes research, the companies he believes will
play a role in that future, and how diabetes therapy will change on the road to a cure. The JDRF, of
course, has great influence on the direction of diabetes research – we appreciated Dr. Lewis’ candor and
are eager to see where he will take the organization. He comes into the position with a long history in
drug development and discovery and most recently served as the President and CEO of Novocell.


Though encouraged by new technologies and treatments, Dr. Lewis acknowledged
that finding a single “cure” for type 1 diabetes would likely take longer than
expected, likely longer than a decade. He noted that definitions of “cure” vary and that
some patients may consider a fully functional artificial pancreas as a cure – Dr. Lewis anticipates
success with the JDRF’s Artificial Pancreas Project within five years. However, he indicated that
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the ultimate goal is “beta cell preservation and restoration.” He was enthusiastic about crossover
treatments, which are being used for indications other than diabetes; if they work for diabetes,
they would have an accelerated approval process.


Notably, Dr. Lewis explicitly stated that one of the top near-term priorities of JDRF
is developing a closed-loop device – reflecting a shift in focus to more “here and
now” therapies to complement its research on far-off cures. Dr. Lewis believes this
priority will address the immediate need of the patient to maintain health and live longer.
However, he noted that JDRF is still committed to the ultimate goal of beta cell recovery, with a
particular focus on antigen-specific therapies (therapies targeted for a particular substance that
causes an immune response). He expressed hope that JDRF would be seen as a leader in this
field, just as JDRF’s leadership is now broadly acknowledged in CGM and the movement toward
the artificial pancreas.



The JDRF continues to support smaller companies in both treatment and curebased research and encourages larger companies to invest in the field. Dr. Lewis was
intrigued by many of the current approaches by smaller companies, highlighting Macrogenics,
Tolerx, SmartCells, Bayhill Therapeutics, and Osiris Pharmaceuticals as having programs
reflecting significant potential progress (we note that Genentech has now taken over Bayhill
Therapeutics’ work in diabetes – a success story for JDRF’s “bridge” funding). He also
emphasized the need for big pharma to play a role in the commercialization and future success of
cure-based therapies, citing J&J, Genentech/Roche, GSK, and possibly Novo Nordisk and Lilly as
potential major contributors to the field in the near and long term. Last, he emphasized that
JDRF would work to foster more relationships between bigger and smaller companies in the
future, as well as discussions with other patient-focused organizations.

FINDING THE CURE
Kelly Close: Dr. Lewis, we really appreciate your taking the time to speak with us today.
We’d like to start with the million-dollar question: is a cure something we can reasonably
expect to see in the next decade? As patients, of course, we have been hearing that it’s
around the corner for the last few decades.
Dr. Alan Lewis: As you well know, JDRF’s mission is to cure diabetes, so one of the first questions I
asked when I joined the organization was where this stood – i.e., what is the cure and when can we expect
to see it. Clearly, the cure represents different things to different people, and there’s probably no such
thing as a single cure for all patients with type 1 diabetes. I also realize there’s always a danger in
increasing the hope for something sooner that it actually will occur. Some people say that they realize that
if they could maintain their blood sugar within normal range, they wouldn’t have to worry about
hypoglycemic events and complications. That for them is a cure. Thus, I think in actuality a closed-loop
artificial pancreas will be considered a cure for many of the people who I’ve described, who tell us they are
more concerned with maintaining their blood glucose levels within a tighter range than they are worried
about wearing devices and whether their beta cells are functioning.
But we really believe that you need to restore and preserve the beta cells and protect them from future
immune attack. That is ultimately the cure. So the question is, how do you do that? There are multiple
ways to pursue that goal, such as encapsulation, which Novocell and others are working on, for example.
We’ve also recently announced a major collaboration with the Genomics Institute of the Novartis
Research Foundation (GNF) in beta cell regeneration. We have a number of programs with small
molecules and biologics that were first used to treat other diseases, which often accelerate the drug
development process – they’re not final cures though, so if we talk about IL-1 receptor antagonists, or an
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anti-CD3 antibody, for example, they come more under the category of treatments. In terms of a time
frame, it’s going to probably exceed 10 years, certainly longer than we would like. But from my vantage
point, it’s not that far away, when you consider that it often takes 12-plus years to develop a new molecule
for clinical indication. My feeling is we will see a lot of benefits beyond the decade.
WHO IS DR. LEWIS?
Kelly: Great, thank you – we hope so, and we so appreciate all that JDRF is doing. To step
back a moment, could you give us a little more personal insight into your background and
what led you to this position? What interested you particularly in diabetes?
Dr. Lewis: I moved into diabetes research when I became involved with stem cell research while at
Celgene in San Diego. At the time I was running Celgene’s Signal Research Division. They had acquired a
stem cell company that focused on cord blood banking and placental cell delivery, and that sparked my
interest in stem cells, which were obviously closely tied to diabetes research. You probably remember that
California at that time was a hot-bed for stem cell research, so I connected with many of the researchers in
the field. Around the same time, in 2003, the proposition that led to the California Institute for
Regenerative Medicine (CIRM) was introduced, with Bob Klein driving a state-wide initiative to create a
fund for regenerative medicine and stem cell research. Bob is a former board member of JDRF, and the
Foundation was closely involved with those issues.
My full-time involvement with diabetes research began at the end of 2005. I was approached by Novocell,
a stem cell engineering company in San Diego, that was focused on creating a cell therapy for diabetes. I
took on the CEO position there in February of 2006, and we worked on islet cell technology.
As you know, islet transplantation has been possible for some time as an experimental therapy for type 1
patients, particularly people with brittle diabetes. But transplanted cells, which come from cadavers,
don’t last long, and the patient has to take high doses of immunosuppressive drugs to prevent rejection.
Novocell took a different approach to replacement. They took those donated islet cells and encapsulated
them in a polymer that protected them from attacks by the immune system. In that way, people
undergoing transplants wouldn’t have to take immunosuppressive drugs for the rest of their lives.
Novocell was also developing a proprietary protocol to coax human embryonic stem cells into insulinproducing cells. This was my first entry into cutting edge stem cell research, and I realized immediately
that this was the future of medicine.
Kelly: Well, a natural follow up is, what lessons have you learned/experiences do you have
that you feel helped prepare you for the position?
Dr. Lewis: There are some clear parallels between leading JDRF and running a start-up – you need to
find great ideas that have a clear path to becoming treatments and cures, and quickly but systematically
move those ideas through the product pipeline. And you have to be smart about placing bets on what will
work and what won’t – and on what people with the disease will use and what they won’t.
In many ways, the volunteers at JDRF are like your investors at a start-up. They have a huge personal
interest in seeing you succeed, and they have an extreme sense of urgency about bringing home that
success. But at the same time, they understand the complexity of what you are trying to do and are willing
to support that as long as your path to success is clear.
From my earlier research background, I know the advantages of managing a large portfolio of research,
but also the difficulties of managing a big scientific staff. We need to be big enough and smart enough to
be the go-to organization in diabetes research – but at the same time, not so spread out that we can’t
actively manage our science, and mass our resources behind the most promising ideas. We need to take
some smart bets.
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Kelly: Dr. Lewis, we’d love to hear more about your views on the Artificial Pancreas Project
(APP). What is the biggest barrier right now? Is it the insulin action? The accuracy of the
devices?
Dr. Lewis: Broadly speaking, it’s a combination of issues, none of which can’t be overcome. From a
mathematical perspective to run these systems, there are algorithms that we are helping to create. They
involve a variety of factors around food intake, size, etc., all of which clearly are things that we’re working
on. The sensors probably need to be further improved, even though we have seen so much improvement
already. And you’ve mentioned fast-acting insulin – clearly, if we could further improve the speed, then
we’d be in a much better position to closely mimic the physiological response.
We’ve been talking with companies and people to accelerate CGM, pump and algorithm development, all
to the end of getting a first-generation artificial pancreas. Obviously, there are companies that have made
more extensive progress on the technology front, and they’re all very keen to see this happen. Our goal is
to make sure that many companies and academic groups can develop this program. I think we’re
optimistic that we will be able to form collaborations around the world, in the not-too-distant future. I
think that support will go a long way to ensuring that short-term timelines will be met and that we won’t
be waiting longer than five years for success.
ON JOINING THE JDRF
Jen Lesser: How did you decide to join JDRF? How did you think about the decision and
what did you think now that you’ve arrived and are six months in?
Dr. Lewis: Number one, JDRF is a great brand with a great reputation. Number two, it had a portfolio of
research with both academia and companies that was much broader and more interesting to me than
those in my previous life, and I’ve always been involved with multiple projects at once. They cover topics
from glucose control and the Artificial Pancreas Project, to immunity, beta cell replacement and
regeneration, complication therapies, devices, biologics, and small molecules. And then third is this
incredible army of people that we call volunteers. They all have passion and are absolutely supportive.
They always say the same thing to me: anytime you need anything, let me know – I’ll do anything I can to
help. I can assure you that sentiment is incredibly motivating for somebody who’s in charge of an
organization, and I never had that in my life before. [And the board members] are not looking for a
financial return on their investment. They just want a cure.
Kelly: It’s an amazing team that you have both in the US and globally and what you are
doing on so many fronts is truly inspiring. So from patients, thank you for doing that.
Dr. Lewis: And you know, that’s so meaningful for me to hear: Thank you. Nobody ever tells you that in
a biotech company! This is a very different world.
THE JDRF’S RESEARCH PRIORITIES
Kelly: The JDRF has made some real strategic shifts to focus more on improving things for
patients in the here and now. Can you discuss the changes that have been made and what
the implications are for the organization?
Dr. Lewis: As I said earlier, the simplicity of the idea of a single “cure” is very appealing and therefore
the mission has been very straightforward. But realistically, patients have to maintain their health, and
they need to live longer while that research is ongoing. Work aimed at more current breakthrough
therapies is critical – it will help more people to benefit from an ultimate cure. So we have made an
absolute commitment that we intend to do both, getting better treatments in the short term while focusing
on the ultimate goal of a cure through beta cell preservation and restoration.
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One top priority right now is developing a first-generation closed-loop system for glucose management,
with faster-acting insulin. We’re also looking at other hormone therapies, which may be included
eventually in a new type of artificial pancreas.
Another priority is the beta cell. The JDRF is incredibly supportive of replacement therapies, supporting
research on cell therapy, embryonic stem cells, adult stem cells, beta cell precursors, and reprogrammed
cells. Cell transplants for diabetes, however, are an incredibly difficult thing to do and to commercialize.
So what we decided to do is focus energy on beta cell regeneration. We’ve been investigating and investing
in regeneration for years now, and have made progress to the point where we can now move to
translation. The collaboration that we talked about with GNF is obviously huge for us in addressing those
translation challenges; a multimillion-dollar collaboration with the idea of generating multiple
investigational new drug (IND) applications. We’re looking for other, similar partnerships to advance
research in this field.
That, we believe, is the way forward. We’ve got to exploit the physiologic mechanisms of beta cell
expansion, which has been observed in pregnancy, obesity, and childhood growth. Clearly, that’s
something that we think we can do. And obviously, we feel we’re well positioned to drive the future of
medicines. Working with GNF and other academics in the field, we really believe that, like we did with the
Artificial Pancreas Project, we will be seen as the leader in beta cell regeneration. Regeneration will also
be very effective, we believe, for people with type 2 diabetes.
In addition, for a cure for type 1, we need to modulate the immune system. We believe perhaps the most
important and effective area of focus for us in terms of immunity is to create antigen-specific therapies to
suppress the immune system response that causes diabetes.
We’re already involved with a number of immunotherapies that are nonspecific or from the anti-CD3 class
– rituximab is another example. But some of these kinds of programs tend to have a risk of adverse side
effects and don’t address autoimmune memory effectively. So our approach now is trying to regulate the
autoimmunity of the disease safely and with durability with antigen-specific therapies. We really believe
it’s critical for us to have this kind of therapeutic, both to modulate the immune rejection of transplanted
cells, and more importantly, to regenerate beta cells. It’s a one-two – regeneration plus a targeted antigenspecific therapy. Now, what is that today? I can’t tell you because it’s relatively new. There are a number of
approaches that we are investing in and investigating, and we believe the combination will be the really
exciting way that people will see a cure down the road.
Eric Chang: Dr. Lewis, how have you felt about all of the work that the JDRF has done on
the reimbursement side? We know the organization has been lobbying to increase
reimbursement for devices and provider time. Some of this is actually newer work for
JDRF, is it not?
Dr. Lewis: Yes, it is. You know, we have an incredibly valuable Government Relations staff that has been
instrumental on the research side. They are a key component of the artificial pancreas project and the
CGM studies we have undertaken. Our connection with insurers and with the FDA also helps.
One of our objectives with the CGM studies was to convince insurers to increase their coverage. Since the
first results from those trials were published more than a year ago, most of the top insurers now
reimburse for CGM devices. When it comes to the regulatory environment, obviously, that helps with the
Artificial Pancreas Project. Most companies have their own regulatory capabilities. But when we create
the first generation artificial pancreas, I think we can do a lot of the groundwork with the FDA, like we’ve
done for CGM, and I’m optimistic we’ll be able to help speed the process for the artificial pancreas/closedloop.
We keep the FDA very aware of what we’re trying to do, and I think we have a very good relationship. I
think our role is seen very positively by these authorities and by Congress. We are lobbying in the best
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sense for patients and trying to teach people when we can. We know what the issues are and I think we
have seen incredible progress – and in the same breath, I will say there is so much more to do, and we
aren’t looking up for a microsecond.
COMPANY COMMENTARY
Kelly: Tell us a little more about your thoughts on the companies JDRF is currently funding
– we’d love to hear your opinions, especially since you’ve so recently led a company
yourself.
Dr. Lewis: Well, so many different companies are onto very exciting tracks. It’s a terrific complement to
our academic research. I think Tolerx and Macrogenics are doing a fantastic job. They’re very smart; they
have great clinical trials with anti-CD3 therapies. Novocell – I think what they’re doing is phenomenal,
and many of our volunteers like the approach. Bayhill Therapeutics is a very interesting one as well. They
started off in multiple sclerosis and then made real strides in diabetes and recently Genentech/Roche
made a great deal with them. And the list goes on with companies like SmartCells and Osiris and others.
Kelly: That was great to see – a classic case of JDRF funding working really well as the
bridge between companies.
Dr. Lewis: Yes, there are gaps in the development pipeline, and we want to help fill them by supporting
the right companies. I think we’ve made smart moves in funding several companies.
A few have had pharma take up their projects for late-stage testing – Tolerx with GSK, Macrogenics with
Eli Lilly, Osiris with Genzyme, Transition Therapeutics with Lilly, and Bayhill Therapeutics with
Genentech.
With Transition Therapeutics and Lilly, gastrin-based therapies have been used in regeneration, and there
are things we intend to do beyond gastrin, such as trying to activate gastrin endogenously by using proton
pump inhibitors in combination. It also has application for both type 1 and type 2 diabetes.
I love what Osiris Pharmaceuticals is trying to do with mesenchymal stem cells. Wouldn’t it be wonderful
if you could have a general anti-inflammatory cell that is not going to be rejected, that you could put into
patients – not just type 1s but other patients, too? I’m keeping my fingers crossed that this approach will
work.
Now Novocell is another example of a company that is moving aggressively towards the clinics that has
been supported by JDRF. All in all, we funded more than 25 different small biotech companies over the
past few years. Ultimately, you need lots of shots on goal to be successful. And so the more shots we have,
the better chance we’ll score with some. So far, we have had four companies move on to
commercialization agreements with pharma or diabetes companies. That’s pretty good.
Kelly: What interest have you seen in the field from larger companies?
Dr. Lewis: I think Genentech is making a major commitment to move into diabetes. It’s exciting, it’s
new, and I’m encouraged by them immensely. Clearly, there’s also incredible commitment to diabetes
from Novo Nordisk in their collaboration with Cellartis. Lilly has been very supportive of biomarkers
research, and I’m optimistic about their two collaborations with our partners Transition and Macrogenics.
GSK getting involved with our partner Tolerx is exciting for us too – it’s another big pharma company
getting in the field.
All of those things are very positive. But the one I haven’t mentioned is Johnson & Johnson. Clearly, they
are exceptionally well placed. They’ve made a commitment to diabetes research and product delivery, and
their stem cell program with BetaLogics has been moving nicely in that direction. They’ve got some very
smart people in their organization.
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That’s one of our goals – to encourage companies like J&J to take a very close look as to what’s out there.
It’s great for biotech companies to do early clinical trials but it’s essential for the commercial wing to come
from pharma, the big companies that have the money and the ability to take these products into the
marketplace and support them. So we’ve really been trying to encourage big pharma to get in the space.
But as you well know, they’re a bit risk-averse. They will do it as long as there are biotech alliances to start
with. These companies that I’ve mentioned, they’re all clinical stage companies.
Eric: What do you think will motivate larger companies to invest in more cure-based
research?
Dr. Lewis: I think the notion that there isn’t just a single cure, and that there are ways to approach
patients on the way to the ultimate cure. Large companies are risk averse, and the ones involved in
diabetes therapies would have large markets to lose if there were one single cure. However, the multiple
shots on goal approach, with combination therapies, devices and solutions for patients with diabetes,
makes it more attractive to large companies.
THE FUTURE OF DIABETES – AND MESSAGES FOR ALL
Kelly: A last thing for patients specifically: How do you think diabetes will look five years
from now and ten years from now?
Dr. Lewis: Well, there’s going to be incremental changes and improvements over the years, and it will
vary according to what stage of your disease you are in. The next five years, we’ll be trying to slow
progression of this disease by improving A1c with less hypoglycemia, so you have more time within your
target glucose range. Hopefully, this will also reduce long-term complications. We will likely have drugs
on the market that preserve some beta cell function in the newly diagnosed. And there will likely be
improvements in treating diabetic eye disease and hypoglycemia unawareness.
If you talk about the next five to ten years, then you’re getting into keeping people within your target
range longer, with minimal interventions. We’ll be preserving beta cell mass earlier in the disease, and
maybe even increasing beta cell mass in some patients with established disease. And obviously, there will
be some better treatments for certain complications. Beyond that, we’re going to try to prevent and
reverse this disease. The goals are clear.
Finally, it’s also clear that we’ll have better biomarkers and know how to better image these cells that
we’ve talked about. What we don’t know today is what the technologies are that might actually make a
huge difference. They probably exist, or they may exist in other fields, and we just haven’t used them in
diabetes. We will be aggressively looking at drugs which we can reposition because obviously that’s always
the quickest way to get a new product into the field.
Kelly: And, do you have any other messages in particular for the corporate community?
The investor community? The patient community?
Dr. Lewis: Diabetes is large market, and I don’t only mean the type 2 market. The corporate and investor
communities will realize that type 1 therapies are on their way. Insulin has been around since 1921, and
we need alternative products. Importantly, this is a receptive patient group often diagnosed at a young age
so their support system is well established. Also, given the nature of type 1 diabetes, compliance is likely to
be better than in much of the type 2 marketplace – that should be appealing to the corporate community.
I think there will be a far greater focus on type 1 patients due to the growth in numbers, the accelerated
innovation landscape, and the characteristics of that patient group.
For people with diabetes, these are exciting times. We have a portfolio of research aimed at benefiting
people at all stages of diabetes – those who have been living with the disease, sometime for decades.
Those with complications. The newly diagnosed and those at risk. We are focusing our research so that we
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can deliver both near term and longer term treatments and cures. Our aim is to cure, treat, and prevent
diabetes – with emphasis on cure.
Kelly: That is fantastic. We hope you will be at JDRF as long as it takes to achieve all of
these goals. Thank you so much, Dr. Lewis, for sharing your valuable time with us.
— by Eric Chang, Jenny Lesser, Katherine Wu, and Kelly Close

5. Conference Pearls: Cardiometabolic Health Congress 2009
October 7 – October 10, 2009 • Boston, MA • http://www.cardiometabolichealth.org
We are pleased to present you with select highlights from the 2009 Cardiometabolic Health Congress,
held this year in Boston, MA. The distinguished speakers presented to a record number of
approximately 1,000 attendees. During the opening remarks, chairperson Dr. Robert Eckel noted that
the specialties represented in the audience demonstrated the true multidisciplinary nature of the
conference and the issues at hand: 24% of attendees were in primary care, 38% in cardiology, and 33%
in endocrinology. There were several insightful discussions, led by some of the very best in the field (Drs.
Jay Skyler, Ralph DeFronzo, Louis Aronne, Kenneth Fujioka, Ronald C. Kahn, and David Kendall, to
name just a few) on topics ranging from the landmark glycemic control trials, the relationship between
insulin resistance and atherosclerosis, new pharmacotherapy in the pipeline, visceral v. subcutaneous
adiposity, and the role of incretin therapies in mediating cardiometabolic disease.



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



During the Orexigen sponsored symposia on advances in the clinical management of
obesity, Louis Aronne, MD (Weill Medical College of Cornell University, New York, NY)
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discussed the mechanisms of leptin and leptin resistance as well as novel
pharmacotherapies for the treatment of obesity. He explained that eating fattening foods
likely induces endoplasmic reticulum (ER) stress, which plays a critical role in the development of
leptin resistance. Furthermore, an increase in body weight also leads to leptin resistance, which
interferes with satiety and impairs skeletal muscle metabolism, increasing body weight. Once an
individual becomes leptin resistant, the brain loses its ability to measure the amount of stored fat.
Interestingly, Rosenbaum et al., (J Clin Invest 2005) found that a dramatic reduction in total energy
expenditure accompanies a 10% reduction in body weight; this reduction seems to counteract weight
loss efforts. Furthermore, there is no change in resting energy expenditure. Therefore, the reduction
in energy expenditure must be a result of calories burned during physical activity, as opposed to
during rest. Dr. Aronne concluded that these findings suggest that muscle becomes more efficient and
that although leptin deficiency can cause reductions in total energy expenditure, it is not the only
cause. Switching gears to the overall treatment of obesity, Dr. Aronne reminded the audience of
hypertension in the 1960s; patients were treated for hypertension when their blood pressure was
250/150. It took years for the medical community to realize hypertensive individuals must be treated
when blood pressure initially began to rise above normal levels. He wondered if the reason why obese
patients may not revert back to normal weight after pharmacotherapy or bariatric surgery is the same
reason why patients in the 1960s would not be able to control their blood pressure once it reached
250/150. He noted that the entire medical industry may need to rethink the way in which patients are
being treated for obesity and he suggested that currently physicians are waiting too long and allowing
end-organ damage to occur.



Kenneth Fujioka, MD (Scripps Clinic, San Diego, CA) followed up Dr. Aronne’s
discussion during the Orexigen sponsored symposia by providing a high-level overview
of the phase 3 data for each late-stage obesity candidate. He began with Arena’s lorcaserin,
describing the similarity to fenfluoramine because they are both serotonin agonists. However, the
company has extensively studied the drug’s effects on the heart to confirm no increased risk of
valvulopathy. The BLOOM trial recruited 3,182 subjects who were randomized 1:1. The placebo lost
2.2% of body weight and the drug group lost an average 5.8% body weight. Although these data may
not be particularly compelling, Dr. Fujioka emphasized that this therapy, especially with its
tolerability profile, may be a good future candidate for a novel combination therapy. Moving on to
Vivus’ Qnexa, he noted that phentermine stimulates beta-adrenergic receptors in the hypothalamus to
suppress appetite. The other component of Qnexa, topiramate, enhances GABA and blocks glutamate
receptor sub types; however the precise mechanisms of action of topiramate remain unknown. EQUIP
included morbidly obese patients with an average BMI of 42.1 kg/m2, a particularly high BMI. Dr.
Fujioka also covered the design of the CONQUER trial, which recruited patients with an average
baseline BMI of 36.6 kg/m2. Regarding adverse events for Qnexa, he claimed that blurry vision is a
common non-dose-dependent side effect of topiramate. Although the blurred vision is reversible, he
cautioned that this could be enough for certain patents to discontinue. Insomnia, on the contrary, is a
side effect of phentermine. The last of the three late-stage obesity candidates he discussed was
Orexigen’s Contrave, a combination therapy of buproprion (Wellbutrin), approved for depression and
smoking cessation in 1985, and naltrexone, approved for alcohol addiction in 1984. He applauded
Orexigen’s extensive assessment of fullness, cravings, and hunger during their clinical trials. He noted
that naltrexone is a difficult drug to use because of the associated nausea, which roughly one-third of
the patients experienced with Contrave. Nausea was also cited as the number one reason for
discontinuation.



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



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



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



Harold Lebovitz, MD (State University of New York Health Science Center, New York,
NY) discussed the advantages of peptide-based therapies in the context of weight loss
and overall cardiometabolic health. He began by listing peptide hormones known to have a
physiologic role in regulating the energy balance, specifically pointing to ghrelin as an example, a
hormone that stimulates hunger. Interestingly, gastric bypass procedures lower ghrelin levels,
whereas ghrelin levels increase during a diet, which is one reason why maintaining diets can be so
difficult. Before delving into peptide therapies, he reviewed the enrollment and outcomes of the 4-T
study by Holman et al. (NEJM 2007), in which poorly controlled type 2 diabetes patients on oral
agents were randomized to three treatment groups: basal insulin, biphasic insulin BID, or prandial
insulin. Dr. Lebovitz noted that although A1c levels progressively decreased with intensive insulin
therapy, weight gain and hypoglycemic events progressively increased. He continued by identifying
three major unmet clinical needs: 1) restoring post-meal nutrient excursions to normal; 2) reducing
body fat; and 3) preserving or increasing beta-cell mass/function. He compared amylin and GLP-1
hormones, noting that both cause stimulation of satiety, delays in gastric emptying and suppression of
postprandial glucagon secretion. In addition, GLP-1 has the advantage of stimulating glucosedependent insulin secretion/synthesis as well as potentially promoting beta cell neogenesis. Dr.
Lebovitz cited a study by Riddle et al. (Diabetes Care 2007), which showed that the addition of
pramlintide to basal insulin in type 2 diabetes patients significantly reduced A1c levels and improved
postprandial glucose excursions. Interestingly, Riddle et al. (Diabetes Care 2009), found no
additional benefit from adding prandial insulin to basal insulin therapy when compared to adding
pramlintide instead. He cautioned that this use of pramlintide is not FDA approved; however, it
builds on the current knowledge of the pharmacological properties of amylin. Lastly, he noted
exenatide is the most potent agent for reducing postprandial glucose excursions and is as effective as
basal insulin in reducing A1c. Basal insulin reduces A1c by controlling fasting blood glucose levels,
whereas exenatide reduces A1c by managing postprandial glucose excursions.



In the Tethys sponsored symposia on emerging biomarker assays, Richard Bergman,
PhD (Keck School of Medicine of USC, Los Angeles, CA) spoke on the pathophysiology
of type 2 diabetes and clinical biomarkers for high-risk asymptomatic individuals. He
began by describing the findings of several prevention programs (Finnish DPS, DPP), which all
demonstrated the potential for lifestyle intervention to reduce the relative risk of progressing to type 2
diabetes by 42-58%. He discussed three different ways to identify individuals at risk for developing
diabetes: disposition index, genetics, and biomarkers. In a healthy individual, Dr. Bergman explained
the natural closed loop feedback system between the secretion of insulin by the beta cell and insulin’s
ability to promote glucose uptake from the blood. Therefore, he hypothesized that there is a specific
relationship between insulin secretion and insulin sensitivity – as an individual becomes insulin
resistant, insulin sensitivity decreases (pregnancy, puberty) and the beta cell secretes more insulin as
a compensatory mechanism. This relationship between insulin resistance and beta cell function can
be described quantitatively as a hyperbolic function (Dr. Bergman called it the “the hyperbolic law of
glucose tolerance”). Patients at risk for developing diabetes with an impaired glucose tolerance have a
hyperbolic curve shifted down and to the left, indicating these individuals secrete suboptimal levels of
insulin in response to a decrease in insulin sensitivity. Dr. Bergman explained that impaired glucose
tolerance (IGT) is not a sensitive predictor of which people will progress to develop diabetes.
However, the Disposition Index (DI), a measure that accounts for the relationship between insulin
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sensitivity and insulin secretion, can predict individuals who have a 20-fold increase in relative risk
for developing diabetes (Lyssenko et al., Diabetes 2005). Lyssenko et al., (NEJM 2008) also found
that despite the presence of risk alleles, only DI was correlated with individuals at risk for developing
diabetes. He noted that DI remains unexplained but may be mediated by plasma levels of FFA,
especially at night.
— by Sanjay Trehan

6. Conference Pearls: 4th Annual Cleveland Clinic Obesity Summit
September 9-11, 2009 • Cleveland, OH •
http://www.clevelandclinicmeded.com/live/courses/2009/obesity09/overview.htm
This was another fantastic Cleveland Clinic’s Annual Obesity Summit – for the fourth year in a row, we
report on the leading cardiology hospital’s annual obesity gathering. Powerhouse CEO of the Cleveland
Clinic Dr. Delos Cosgrove kicked off the conference by welcoming the participants and stressing the
urgency of developing innovative therapies for obesity. He cited a study that predicts 50% of the US
population to be obese by 2030 if nothing is changed in treatment options or access to treatment for
obesity. In the talks that followed, many addressed the available pharmacotherapies and the intriguing
pipeline of late-stage drugs in development. We were also lucky enough to witness Dr. Philip Schauer,
director of the bariatric surgery program at Cleveland Clinic, perform a live laparoscopic Roux-en-Y
gastric bypass surgery via telecast. Dr. Donna Ryan presented interim results from the LOOK AHEAD
trial, which aims to assess the effects of lifestyle intervention on cardiovascular outcomes in overweight
type 2 diabetes patients. We also heard from many leaders in the fields of obesity and bariatric surgery,
including Dr. Lawrence Kennedy, Dr. Bruce Wolfe, and Dr. Louis Aronne. Lastly, we attended an
outstanding panel discussion of industry members discussing various topics of obesity therapies.



Donna H. Ryan, MD (Pennington Biomedical Research Center, Baton Rouge, LA)
presented fascinating interim data from one-year results of the LOOK AHEAD trial.
She noted that modest weight loss causes an increase in HDL and as weight loss plateaus, the
reduction of visceral adiposity improves glycemic control. She noted the oft-cited diabetes
prevention program (DPP), which found a 58% reduction in progression to type 2 diabetes (in
patients with impaired glucose tolerance) with diet and exercise over a period of seven years. As a
reminder, similar to the DPP trial, The LOOK AHEAD trial is a randomized controlled trial
(n=5,145) of a lifestyle intervention designed to produce and maintain weight loss. Primary
outcomes measured include cardiovascular death (from fatal myocardial infarction [MI] or
stroke), nonfatal MI, nonfatal stroke, and hospitalization for angina. The secondary agenda is to
gather risk/benefit data over 13.5 years in diabetes patients; these data include measures of blood
pressure, cholesterol, triglycerides, A1c, fasting glucose levels, and more. Notably, primary care
physicians conducted all diabetes management, very similar to “real life” for people with type 2
diabetes in the US. Patients were randomized to a usual care group, also known as Diabetes
Support and Education (DSE), or an Intensive Lifestyle Intervention (ILI) group. The specifics of
the intensive intervention were derived from the DPP trial, with the exception that contact is
primarily group-based as opposed to one-on-one. The retention rate of patients at the one-year
follow-up examination was amazingly high: 97% in the ILI cohort and 96% in the DSE (control)
cohort. The ILI group experienced 8.6% reduction in weight, compared to a 0.7% reduction in
weight in the DSE group (p <0.0001). Insulin users experienced slightly, but significantly, less
weight loss (7.6%) versus non-insulin users (8.7%); p <0.002, not surprising since insulin is
typically associated with weight gain – but this was less of a difference than many might have
anticipated. After one year, the average A1c reduction in the ILI cohort was -0.6% from a baseline
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of 7.3% compared to -0.1% in the DSE cohort from a baseline of 7.3% (p <0.001). Fasting glucose
was reduced 22 mg/dl (1.2 mmol/l) from a baseline of 152 mg/dl (8.4 mmol/l) in the ILI cohort
compared with a 7.2 mg/dl (0.4 mmol/l) reduction in the DSE cohort from a baseline of 154
mg/dl (8.5 mmol/l); p <0.001. There were also significant reductions in diabetes medications,
systolic blood pressure (BP), diastolic BP, LDL, and triglycerides for the ILI cohort. There were no
changes in the antihypertensive medications of the intensively managed patients; however, there
was an increase of such medications in the control group. Out of all age groups, patients 65-74
years of age had the best weight loss results (Walden et al., Obesity 2009). Also, the prevalence of
sleep apnea in overweight persons with type 2 diabetes was a striking 86%; with 33% suffering
from mild sleep apnea, 30% from moderate sleep apnea, and 23% from severe sleep apnea (Foster
et al., Diabetes Care 2009). We are very much looking forward to hearing final results from this
trial.



Lawrence Kennedy, MD (Cleveland Clinic, Cleveland, OH) discussed large-scale
studies on the prevention of diabetes as well as novel therapies for the treatment of
both obesity and diabetes. He began by showing the parallel increase in diabetes and obesity
across the US. He highlighted the limited effectiveness of various behavioral programs, which, on
average, result in <5 kg (11 lbs) of weight loss compared to controlled patients. According to Dr.
Kennedy, currently available obesity pharmacotherapies have demonstrated weight loss results
that are “modest at best.” He cited the Finnish Diabetes Prevention Study, which showed a 58%
decline in the number of high-risk subjects who progressed to developing diabetes after an
intensive diet and exercise regimen, despite a relatively modest amount of weight loss. In the US,
the NIH-funded diabetes prevention program (DPP) showed that lifestyle intervention achieves
significantly more weight loss than metformin, which demonstrated a significant reduction in
weight loss compared to placebo. (We note such interventions were also quite costly, however,
particularly compared to the current cost of metformin, which is now generic.) For preventing
diabetes, the DPP study also showed that a relatively small amount of weight loss coupled with a
significant increase in physical activity can substantially delay and/or reduce the progression of
diabetes in individuals with increased risk. Even though Dr. Kennedy believes several
endocrinologists will prescribe metformin if lifestyle intervention has failed, he cautioned that
such use of the drug is off-label and not FDA-approved. Switching gears, he changed his focus
towards incretin-based therapies by introducing the “incretin effect.” He presented clinical data of
exenatide BID and exenatide once-weekly (EQW), showing that EQW has an increased effect on
fasting glucose levels whereas exenatide BID has a more pronounced effect on postprandial
glucose excursions. He also mentioned the potential for liraglutide (approved in Europe and
currently under review by the FDA), especially noting its decreased incidence of nausea, which he
characterized as a major drawback of exenatide BID.



Bruce Wolfe, MD (Oregon Health & Science University, Portland, OR) presented
results from a study comparing outcomes of gastric banding and gastric bypass
procedures. Despite the documented benefits of improved surgical methods, only 1-2% of
qualified patients decide to undergo bariatric surgery every year. In order to assess patient
outcomes, Dr. Wolfe and colleagues conducted the Longitudinal Assessment of Bariatric Surgery
(LABS), a 30-day observational study that analyzed the following primary endpoints: death, deep
vein thrombosis/pulmonary embolism, failure to discharge, and the requirement of reintervention. They followed 4,776 patients who were undergoing their first bariatric surgery. Of
these patients, 25% received a laparoscopic adjustable gastric band, 62% received laparoscopic
Roux-en-Y gastric bypass surgery, 9% received open Roux-en-Y gastric bypass surgery, and 3%
received another procedure. The comorbidities distribution was fairly typical for this population:
55% had hypertension, 49% experienced obstructive sleep apnea, 33% has diabetes, and 23%
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were asthmatic. After 30 days, 0.3% of patients who received either a laparoscopic adjustable
band or a laparoscopic gastric bypass died and 4.3% of these patients had at least one major
adverse outcome (Dr. Wolfe noted this is very low for a procedure done on such a high-risk
patient segment). Extreme BMI levels and the inability to walk more than 200 feet were the
strongest predictors of adverse outcomes. Interestingly, the complications rate was increased by a
factor of 4.8 for the laparoscopic gastric bypass group compared to the laparoscopic adjustable
gastric banding arm. Dr. Wolfe also dispelled the myth that the bands are only performed in lower
risk individuals, stating that was “certainly not true of this population.” Lastly, a significant
relationship was identified between the number of operations a surgeon performs every year and
the proportion of adverse events experienced by the surgeon’s patients. After adjusting for the
particular procedure (open versus laparoscopic) and patient risk factors, they found that for every
10 cases per year in increased patient volume for a surgeon, the risk of adverse outcomes
decreased by 10%. This association is especially pronounced in higher risk individuals with
obstructive sleep apnea (OSA), vein thromboembolism (VTE), and/or the inability to walk 200
feet.



Louis Aronne, MD (Weill Medical College of Cornell University, New York City, NY)
discussed the big picture of obesity and responded to many comments made by
prominent researchers earlier in the meeting. He stressed the highly complex series of
overlapping mechanisms that regulate appetite. When one tries to initiate a diet, his/her
mechanisms defend the body by sending strong signals to the brain that increase cravings and
decrease the sense of satiety. He noted that as weight is lost, leptin drops to critically low levels,
triggering a lack of satiety. Although the apparent effect of many weight pharmacotherapies
seems to wear off, the medicine is still working perfectly; however, the human body is
compensating in a particular area of the brain to counteract action of the drug. Dr. Aronne
attributed the side effect profiles of obesity therapeutics to over-treating one specific
area/hormone/pathway involved in obesity, as opposed to addressing the exquisitely balanced
system of regulatory components. For this reason, he views bariatric surgery as a hormonal
therapy. Currently, he believes we have a “pathetic” list of drugs to chose from and that we have
most likely reached the maximum efficacy with therapies targeting one hormone/pathway. He
expects the next level of efficacy will reach the market with combination drugs, such as Vivus’
Qnexa. Eventually, he hopes the obesity market will grow as large as the diabetes and
hypertension markets, in which multiple therapies can be combined for optimal disease control.
He ended by quickly reviewing Qnexa’s remaining phase 3 data (see Closer Look from 9/10/2009
for more details), presented on September 9th. He believes the data were very positive with
respect to efficacy. During the Q&A, Dr. Aronne stated that although dropout rates were relatively
low for an obesity study, we must wait for the full dataset (only preliminary data were released)
before judging the safety of the drug.



Pierre-Yves Cremieux, PhD (University of Quebec, Quebec, Montreal) discussed the
results of his research on the return on investment (ROI) of bariatric surgery,
specifically identifying if and when patients financially “broke even” with respect to
the cost of the surgery. The objective of this Ethicon Endo-Surgery-funded study was to
determine if bariatric surgery was economical for the employer of the patient. The study
retroactively followed bariatric surgery patients (receiving the procedure for $15,000 - $20,000)
and matched these patients to people of similar medical profiles who did not receive bariatric
surgery. Large numbers of morbidly obese patients (n=41,904) and non-morbidly obese patients
(n=82,033) were analyzed from claims databases. Dr. Cremieux emphasized that although claims
databases are sub-optimal sources of data and are not official clinical data, they do represent
claims made by the physician to the insurance company. To assess if patients undergoing surgery
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saved money, overall medical costs were analyzed, including drug costs, medical costs, office
visits, outpatient hospital visits, emergency room visits, and inpatient visits. Assuming a
laproscopic procedure costs $15,000 and an open surgery costs $20,000, Dr. Cremieux and
colleagues found that it will take three years for the laproscopic procedure and four years for the
open surgery to make up for the initial costs of surgery through drug costs, physician visits,
emergency room visits, etc. Not surprisingly, there was a significant correlation between morbid
obesity and an increased incidence of comorbidities. He noted that these results have particular
applicability to unions, who have long-term employees and would save money by encouraging
obese people to undergo bariatric surgery. For obese diabetes patients, the breakeven point is
reached even earlier than the general obese population, which suggests an employer may be more
inclined to provide coverage for patients who are morbidly obese and have diabetes. Only two
catastrophic events occurred (costs exceeded $1 million) and both patients were in the control
group. Within 12 months, two thirds of bariatric surgery patients who were previously on insulin
stopped insulin usage and among non-insulin users, patients in the control group increasingly
initiated insulin therapy, while almost no patients in the surgery group progressed to insulin
therapy.



Lee Wrubel, MD, MPH, MBA (Foundation Medical Partners, Rowayton, CT)
moderated a fascinating panel discussion on the status of bariatric surgery and
obesity treatments as well as the future of such therapies. He asked many critical
questions of senior officials from Amylin, Ethicon Endo-Surgery, Allergan, Covidien, and GI
Dynamics. Each representative provided a short introduction of the company and/or their role at
the company followed by an in-depth panel discussion provided below.

Introductions



Vernon Vincent, MA (Allergan), the inventor and patent holder of the gastric band,
introduced Allergan’s LAP-BAND (as a reminder, Allergan purchased Inamed in
2006 for $3.2 billion). Currently, he is mainly responsible for all physician and patient
education programs, with the goal of optimizing peer-to-peer training between surgeons and
primary care physicians.



Steven Chen, MD (Amylin) noted that he was a newcomer to the pharmaceutical
industry, with an academic background in obesity. He explained Amylin’s
pharmacotherapy approach towards obesity, a unique approach compared to his fellow panelists.
Specifically, he mentioned the value of peptide therapy, which has the potential to mimic
physiological responses. Although historically Amylin has been a diabetes company, Dr. Chen
briefly reviewed their pramlintide/metraleptin combination in phase 2 studies, citing a study by
Roth et al. (Proc Natl Acad Sci 2008) that showed roughly 12% average weight loss with this
therapy.



Bryce Klontz (Covidien) discussed the large role Covidien plays in bariatric surgery
and focused on future areas of research, particularly the need to expand usability
and cost profiles. Despite the epidemic of obesity and growing numbers of obese patients, the
available interventions treat a very small minority of patients; he noted that bariatric surgery is
currently performed on only 2% of morbidly obese patients in the US who would benefit most
from the procedure.



William Gawkins (Ethicon) introduced Ethicon Endo-Surgery and its involvement
in the gastric banding market. He discussed the recently started MARS (metabolic applied
research) program, which is currently attempting to thoroughly analyze the role of gut hormones
in bariatric surgery. In general, this program is dedicated to better understand the underlying
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mechanisms of action behind obesity so that the company can work towards developing new, less
invasive, more affordable solutions while minimizing the risk profile for patients.



Stuart Randle, MBA (President and CEO, GI Dynamics) provided an update on the
clinical trials of GI Dynamic’s weight loss tool. After treating over 250 patients, Randle
noted that after six months, patients lost 30% of excess weight loss with the first generation
device. The second-generation product puts a limit on the stomach outload and in preliminary
trials, patients have experienced 40% excess weight loss after three months. Randle reported two
ongoing studies in Europe as well as an extensive longitudinal human hormone analysis, which
will also begin soon in Europe.

Panel Discussion Session
Dr. Wrubel: For healthcare reform, do you think there will be a bill passed by the
end of the year and if it does, what impact will it have on your business?
Stuart Randle: Yes. I don’t think it will include much, however, there will be meaningful
changes with respect to pre-existing conditions. For our business, a venture backed company, I
don’t believe the impact will be tremendous. It will put increasing scrutiny and focus on
reimbursement. Just a few years ago, the FDA was the only major concern; however, now,
reimbursement has become just as important of a concern, especially in this field, because there is
a need for dramatic cost reductions.
Dr. Wrubel: What about evidence-based medicine?
Stuart Randle: Venture capital companies cannot afford to pay for five-year studies with
hundreds of thousands of patients because they cannot see immediate return. Whereas, the
pushback from the payer side is exactly the opposite – it is important to note that if many
rigorous trials become required, it will stifle innovation.
Dr. Wrubel: I agree with you. From my perspective in the venture capital industry,
we used to view FDA as the greatest barrier. You may not like the logic but there
usually is logic from the FDA. An issue that is becoming increasingly important is
reimbursement – it is very challenging to get an FDA-approved product into market
because of reimbursement (including reimbursement for physicians and hospitals).
Vernon Vincent: Going back to the original question, I think the bill will get passed. While our
system is not great, it is not that bad. We have access to care but we have a two level system: those
with coverage and those without coverage. And only half those employed have adequate
insurance. For Allergan and device manufacturers, there has been continued scrutiny with the
FDA. However, the surgical community has been skeptical for years - from a medical/legal point
of view, there are numerous concerns with an implanted device.
Dr. Wrubel: What do you think is required for general market acceptance?
Vernon Vincent: For LAP-BAND, I think the tipping point was a few years ago for the public,
which was mainly attributable to patients becoming aware, mostly through direct-to-consumer
advertising that a reversible option for dramatic weight loss exists without a high-risk profile.
Patients have been making the decisions. It is the medical community that is really skeptical
about these technologies and often associates new and innovative products as unproven and
unsafe. Therefore, Allergan has been directing resources towards physician education. I think that
is where the change needs to happen.
Steven Chen: I think a more interesting question is if the agencies will force us into providing
long-term outcomes data. I think it will be way too costly and no company will have the capability
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to do these studies repeatedly. Amylin was very proactive for Exenatide Once Weekly (EQW) and
although the clinical data showed suggestion of a cardioprotective effect, we committed to a longterm outcomes trial, which means $40-50 million per year for more than four years. An even
more interesting question in diabetes is of obesity – if we think about the obesity epidemic driving
metabolic diseases, why aren’t we talking more about obesity therapies? It is because diabetes
drugs are the drugs getting reimbursed – I think if we can make a real value proposition that if
you treat one central risk factor (obesity), it will help future comorbidities as well as healthcare
costs, it will help the obesity space tremendously. We need more hard-core outcomes studies.
William Gawkins: Despite the benefits of bariatric surgery, obesity is still personal whereas
diabetes is a well-recognized disease. When it comes to reimbursement, the stigma and lack of
education regarding obesity are inhibiting its acceptance. Personally, I would like to see the
general public accept obesity as a disease.
Dr. Wrubel: Will your first product be targeted towards diabetes, obesity or a
hybrid?
Stuart Randle: This is a conversation we’ve had every single day for the past three years. I think
the short answer is it is still unclear. We are going for a CE mark in Europe and have an
endoscopic solution for a broad type 2 diabetic patient population who are pre-insulin users and
have a BMI between 30-45 kg/m2. In the US, we are in discussions with the FDA and are still
figuring everything out.
Dr. Wrubel: What do you think it will take to change the way obesity is perceived?
Depression was also socially stigmatized but once you could write a prescription for
it, things were viewed very differently. Is it analogous to the obesity space?
Steven Chen: I think that we need a truly better understanding of the physiology of obesity. I
would argue that the natural history of obesity is changing. Thirty years ago, how often did we
hear of teenagers experiencing myocardial infarctions (MI), obstructive sleep apnea (OSA),
nonalcoholic steatohepatitis (NASH), and type 2 diabetes? In that population, these were unheard
of, and now are evidence that this disease is constantly evolving. At the end of the day, there is a
lack of good treatment options. I think primary care physicians (PCPs), outside of referring
morbidly obese patients, still feel very helpless in terms of pharmacotherapy. With the current
regulatory environment, I don’t know how quickly PCPs will have more treatment options.
Dr. Wrubel: If we subtract out the regulatory issues, and focus on the science, how
far away do you think the field is from figuring out the science?
Steven Chen: When you look at bariatric surgery data, there is the typical sudden weight loss
and then it plateaus. Bariatric surgery patients hit the wall and rebound and we currently do not
fully understand what is happening. Most patients who currently get surgery are morbidly obese
and after the procedure they are still obese. I think we will move towards a combination of
pharmacotherapy and surgery to help return these patients to normal weight. For the obesity
space, we are still searching for a magical bullet, but until us as industry and as clinicians begin to
view obesity like diabetes, will we begin to move in the right direction – how many drugs do we
have for hypertension, cholesterol, and diabetes?
Dr. Wrubel: Are we far enough along to say that this patient group will be for drugs
and this group will be for surgery? Do we know?
Steven Chen: Not today. I am hoping we will know within five years. Pharmacotherapy wise,
there isn’t much out here. Currently, we have orlistat and sibutramine, which cause 5% plus or
minus weight loss. I really shouldn’t be mentioning these companies because they are our
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competitors, but Arena has 5-6% weight loss whereas Orexigen and Vivus, who is announcing
phase 3 data as we speak, have around 9% or more weight loss. Hopefully we can develop
pharmacotherapy that reaches double-digit weight loss. Today, I do not think we are there just
yet.
Dr. Wrubel: In terms of physician education and physician interactions, how do you
see a difference in the diabetes and obesity communities? How does that translate
to Allergan?
Vernon Vincent: We have received an indication for type 2 diabetes in Europe for the LAPBAND. This was because we were able to provide randomized clinical trial data. We are finding
that the very traditional and stubborn medical community is suddenly open to treatment options
because current methods are failing – this indication and the accompanying literature have
opened many doors. From our perspective, there is huge focus on building credibility and
improving communication between surgeons and their staff on how to use LAP-BAND, how to
conduct follow-up visits, and manage complications. We have enjoyed real success, although in a
small group, in Australia, where they have learned to recognize the complications, in large part
due to a network of Allergan staff hosting training and information sessions. In the US, surgeons
are reluctant to take care of someone else’s patient and Americans move so frequently that there
isn’t always a sustained relationship with the PCP – ideally we would want to keep the PCP
constantly in the loop and even advising adjustments in therapies relating to obesity. Currently
we are working to expand access to necessary information and training in the US.
Dr. Wrubel: It is a fascinating topic you mention – trying to change referral
patterns is very challenging. How do you approach it and are there cardinal rules?
You mentioned going back to PCPs and having them make adjustments that keep
them in the loop.
Vernon Vincent: Five years ago, we asked the advisory board of Allergan whether building
clinics in major cities around the US was a good idea and the panel unanimously said no. Last
year we had a similar meeting and the primary concern was that somebody, somewhere must help
us take care of these patients. We are testing every avenue – currently we are trying to teach nurse
practitioners and it has been a very slow organic process.
Steven Chen: I think there is hopefully a potential solution. The Obesity Society currently has
an initiative to classify obesity as subspecialty of primary care. This raises an important question
– should obesity be a specialized field or should we let PCPs treat it? It may be better from a
medical care point of view to have obesity as a subspecialty. I don’t know where they are but I
know they are working very hard towards that initiative.
Dr. Wrubel: For R&D, how do you view animal models, how good are they? How do
you interpret the results how do you adjust the development program accordingly?
Steven Chen: I think for weight loss, it depends on how you view the situation. The animal
models are fairly good but you still need human data to understand the human response. Devices
involve intervention so it is a different model – for Amylin, we have a whole peptide library, with
roughly a thousand peptides, with which we can perform a reverse screen. Therefore, instead of
performing a procedure to assess its effectiveness, we use high throughput screening to see if
there are any signals or areas within a particular molecule that can lead to weight loss. After that
step, we proceed to animal models. However, I only believe animal models can be truly reliable if
the particular animal system has been shown to be translatable to humans in a consistent and
convincing fashion. For brand new models, it is very hard to know how useful they are and the key
question remains of how the information will translate to humans.
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Vernon Vincent: From a device perspective, we haven’t looked specifically at rat bands but we
have thought a lot about combined drug delivery possibilities.
— by Sanjay Trehan

7.

Literature Review: Sustained Benefit of Continuous Glucose
Monitoring on HbA1c, Glucose Profiles, and Hypoglycemia in Adults
with Type 1 Diabetes

The Juvenile Diabetes Research Foundation Continuous Glucose Monitoring Study Group.
Diabetes Care, Nov 2009, 32(11): 2047-2049.
http://care.diabetesjournals.org/content/early/2009/08/03/dc09-0846.abstract?sid=809580be-078f4df7-8a42-f5b27429355a
A study by the JDRF CGM study group recently published in Diabetes Care demonstrates sustained
benefits of CGM use on A1c, glucose profiles, and rates of hypoglycemia in intensively managed adult
patients with type 1 diabetes. This randomized trial examined the benefits of CGM use for one year in 83
adults age 25 years or older. After twelve months, median CGM use was 6.8 days per week. For adults
with baseline A1c greater than 7%, 12-months of CGM use resulted in an average drop in A1c of 0.4% ±
0.6%. Adult patients with a baseline A1c less than 7% remained stable at an average A1c of 6.4%. The
incidence of severe hypoglycemia decreased from 21.8 events per 100 person-years in the first six
months to 7.1 events per 100 person-years in the second six months - this represented a change from
10% of patients to 4% of patients. Specifically, in the cohort of patients with baseline A1c greater than
7%, incidence fell from 20.5 events per 100 person-years to 12.1 events per 100 person-years. In the
cohort of patients with baseline A1c less than 7%, incidence fell from 23.6 events per 100 person-years to
zero events per 100 person-years. We saw this data as particularly significant as it would likely have a
major impact on ER visits and would be more likely to be viewed as a money-saving measure – this is
key to development of the commercial market. Patients were also able to significantly increase time with
glucose levels in the range of 71-180 mg/dl. The median minutes per day spent in this range increased
from 983 to 1066 after 12 months. In the subgroup of patients with A1c >7%, time spent in the
euglycemic range increase from 866 to 966 compared to a slight drop from 1151 to 1135 minutes per day
in the A1c <7% group. This study demonstrates that the benefits of short-term CGM use can be sustained
after a full year in patients with adult type 1 diabetes.



Eighty-three adults 25 years of age and older participated in this 12-month follow up
study of patients randomized to CGM in three JDRF CGM studies (NEJM 2008,
Diabetes Care 2009, Diabetes Technology & Therapeutics 2008). Two cohorts were
identified: patients with a baseline A1c greater than 7% and those with a baseline A1c of less than
7%. Nearly 90% of the subjects used an insulin pump while the remaining 10% were on multiple
daily injections. Patients were instructed in the use of the CGM device and in adjusting insulin
dosing based on CGM data. Follow-up visits occurred nine and 12 months post-randomization.
Although 86 patients were originally recruited into this extension study, two discontinued during
the first six months and one discontinued after the nine month follow-up visit. CGMs used in the
study include the DexCom SEVEN, MiniMed Paradigm REAL-Time, and the FreeStyle Navigator.



Median CGM use remained high after twelve months of use at a median of 6.8 days
per week. At six months, median CGM use was seven days per week.
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Adults with a baseline A1c greater than or equal to 7% achieved an average drop in
A1c of 0.4% ± 0.6% (p <0.001). The main reduction in A1c occurred during the first eight
weeks of the study and then remained relatively stable for the remaining 10 months. Patients with
a baseline A1c <7% maintained an average A1c of 6.4% after 12 months; at baseline, these patients
had the exact same average A1c of 6.4%.



Severe hypoglycemic events were experienced by eight (10%) subjects in the first six
months and three (4%) subjects in the second six months of the study. Overall, the
incidence of severe hypoglycemia decreased from 21.8 events per 100 person-years to 7.1 events
per 100 person-years. In the cohort of patients with baseline A1c greater than 7%, incidence fell
from 20.5 events per 100 person-years to 12.1 events per 100 person-years. In the cohort of
patients with baseline A1c less than 7%, incidence fell from 23.6 events per 100 person-years to
zero events per 100 person-years.



The time spent in euglycemia increased significantly during both daytime and
nighttime after 12 months of CGM use when compared to baseline. The median time
spent in a glucose range of 71-180 mg/dl (3.9-10 mmol/l) increased significantly from baseline
after 12 months of CGM use. The median minutes per day spent in this range increased 8% from
983 to 1066 after 12 months. In the subgroup of patients with A1c >7%, time spent in the
euglycemic range increased 12% to 966 minutes from 866 minutes compared to a slight drop
from 1151 to 1135 minutes per day in the A1c <7% group (this finding was counterintuitive to us).
CGM use was also associated with improved measures of glucose variability, significantly
reducing the standard deviation of glucose values (p=0.02) and the mean amplitude of glycemic
excursions (MAGE) (p=0.03) after 12 months compared to baseline. As the CGM technology
improves – we continue to believe we’re at only the start of the innovation cycle – we believe time
in zone and glycemic variability parameters will increase substantially further.



Body weight, daily blood glucose meter tests, and daily insulin dose did not change
significantly during the study.
— by Jessica Swienckowski, Nick Wilkie, Sanjay Trehan, and Kelly Close

8. Diabetes Comings and Goings
•

Nicholas Augustinos was appointed to DexCom’s Board of Directors on November 23. Mr.
Augustinos is currently a Senior Director of the Global Healthcare Solutions division at Cisco.

•

Orexigen recruited four new senior executives on November 23 – we believe this will
add valuable experience as Orexigen prepares an NDA for its novel obesity compound
Contrave in the first half of 2010.
•

Dr. Dawn Viveash will join Orexigen as Head of Global Regulatory Affairs. Previously,
Dr. Viveash was the Vice President of Regulatory Affairs and Safety at Amylin.

•

Suzanne McDonald was appointed Head of Managed Markets and Government
Affairs. Ms. McDonald comes from Takeda, where she was Vice President of Government
and External Affairs at Takeda

•

Dr. Preston Klassen was appointed Head of Global Contrave Program. Prior to joining
Orexigen, Dr. Klassen was Therapeutic Area Head for Nephrology and Executive Medical
Director at Amgen. He led the global development program for Amgen’s renal franchise.
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•

Dr. Whedy Wang will join Orexigen as the Head of Global Biomedical Information, a
position that will span both Contrave and Empatic programs. Previously, Dr. Wang was
Vice President of Biometrics at Gilead Sciences.

•

Jim Neal joined XOMA as its Vice President of Business Development on November 17. Mr. Neal
was most recently Acting Chief Executive Officer of Entelos, Inc., a biosimulation company.

•

Steven Paul, Chief of Research and Development at Eli Lilly, announced his retirement on
November 16, effective in early February. Mr. Paul will be replaced by Jan Lundberg, who currently
serves as Executive Vice President and Head of Global Discovery Research at AstraZeneca.

•

Peter Tam was promoted to President of Vivus from COO on November 3. Tam will be responsible
for Vivus’ overall business and development operations. He was also recently appointed to Vivus’
board of directors. Since Tam joined Vivus in 1993 as manager of clinical research, he clearly knows
the company well from every angle and we view the promotion as very positive for the company.

9. DCU Stock Chart and Final Thoughts

Our index of diabetes and obesity stocks this month trended upward over the last month, along with the
S&P 500 and NASDAQ. Notably, EnteroMedics fell significantly from an already-low base after releasing
disappointing preliminary results from the EMPOWER study, which failed to meet primary and
secondary efficacy endpoints. MannKind, on the other hand, jumped 39% over the past month; although
the company did not release additional data or provide regulatory updates, the FDA decided not to
convene an advisory panel for Afresa. Too, Amylin’s stock price has risen substantially in the last month,
likely party attributable to the global obesity partnership between Amylin and Takeda and partly to
increasingly excited buzz about LAR (the FDA decision is roughly three to four months off). In general, we
expect clinical trial and regulatory updates to continue to drive major changes in many stocks in the
coming months, especially on Novo Nordisk’s liraglutide and MannKind’s Afresa (expecting a decision by
mid-January). Vivus, Orexigen, and Arena all have NDA submissions priced in, and we would expect any
changes to this to have a very negative impact on their stock price. Staying tuned….
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