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The change is striking: The past few years has seen a shift away from glucose-lowering drugs that have
challenging side effects to glucose-lowering drugs that are more tolerable. In 2009, Januvia and Lantus
together generated nearly $7 billion in revenue – quite something, given that Januvia was approved
only in late 2006 and that Lantus has only been a blockbuster for five years. Now, while millions of
patients still take drugs, such as sulfonylureas, that are cheap but prompt weight gain and
hypoglycemia, we believe as healthcare providers try to personalize therapy and emphasize staying
healthy, they will move toward therapies that are more likely to have higher adherence rates. What will
cause higher adherence? In our view, less hypoglycemia, less weight gain (or weight loss), and less
nausea. Hypoglycemia is especially important, given ACCORD and the renewed interest in
hypoglycemia avoidance for type 2 patients; as many readers know, a range of KOLs strongly felt that
hypoglycemic shock prompted a significant number of the ACCORD deaths. Given that ACCORD slowed
down drug development for some time, we now think we’re turning the corner and that both investors
and companies are increasingly interested in developing better drugs. Better drugs, in our view, means
drugs with more tolerable side effects and drugs with benefits beyond controlling glucose.
Upon entering the market, Merck’s Januvia (sitagliptin) presented physicians with an easy-to-use
weight-neutral oral agent for type 2 diabetes. The market had never seen such a compound, and despite
the high cost and limited efficacy in monotherapy, Januvia has become a blockbuster drug, with $2.6
billion in sales in 2009. While Januvia and other DPP-4 inhibitors don’t necessarily offer benefits
beyond glucose control, we have seen that doctors are very drawn to therapy that is easy to use and that
prompts even just a 0.5% A1c drop It’s some improvement, without need for a lot of work, which is great
for time-strapped PCPs. While of course other therapies offer greater efficacy, if patients don’t want to
take them, they’re back where they started. “Nothing times nothing is nothing …” as my father used to
say. I’ve certainly been humbled by not recognizing the power of even a small A1c drop if a drug is easy
to prescribe, that’s for sure. Of course, DPP-4 inhibitors have shown tremendous results in combination
and we see great potential for future DPP-4 inhibitor combinations – certainly data on all DPP-4
inhibitors combined with metformin, for example, is quite compelling.
And still. Januvia’s $2.6 billion in sales, by our math, still suggests well under ten percent penetration
for the therapeutic class among patients in the US. There are still thought to be well over ten million
patients in the US alone with an A1c at 7% or above – to say nothing of the fact that the truly optimal
A1c, at least for newly diagnosed patients, is probably lower – but with the current safety issues
surrounding therapy, 7% as a goal is just fine. We do see that changing over time as therapy becomes
safer.
DPP-4 inhibitors, of course, don’t work forever, which opens a window for therapies such as GLP-1
agonists, which have been shown to enhance glucose-dependent insulin secretion, induce weight loss,
and improve several cardiovascular risk measures. After nearly 20 months of deliberation, the FDA has
finally approved Novo Nordisk’s Victoza (liraglutide), a once-daily GLP-1 agonist, for type 2 diabetes.
Compared to Amylin’s twice-daily Byetta (exenatide), Victoza offers improved dosing flexibility, slightly
lower rates of nausea, along with weight loss along the same lines. While we are excited to see another

GLP-1 on the market, the updated labeling carries several warnings, including a black box for the
potential risk of developing thyroid C-cell tumors. From our view, the FDA did the right thing in
approving liraglutide and we are excited to see the agency having made a positive step. And, we eagerly
await the entrance of longer-acting easier-to-use GLP-1 agonists (Amylin/Lilly/Alkermes’ EQW is the
next up, with a PDUFA date of March 12) as well as further data to elucidate the potential
cardiovascular benefits associated with this class. Once we see that, this class could be competing with
metformin.
Victoza’s approval has only improved EQW’s outlook. Certainly, we hope the regulatory cycle has
reached a turning point as we hear increasing support for optimized therapies that focus on factors
beyond just glucose control. Given the controversy surrounding this new set of regulations, we were
excited to speak with Dr. David Orloff, the agency's former director of the division of metabolism and
endocrinology products, in this month’s interview. Dr. Orloff, who now helps run clinical research
organization Medpace, provided unique insights about the implications of the FDA requirements for
assessing cardiovascular risk and about the overall regulatory climate for diabetes and obesity drugs.
In other news, we continue to wait for a final decision on MannKind’s Afrezza and look forward to
further updates on the regulatory status of Biodel’s VIAject, Vivus’ Qnexa and Arena’s lorcaserin, whose
filing was just accepted by FDA. It’s also, of course, a turning point for companies – while 2009 was a
year largely about phase 3 data, we look for 2010 and 2011 to be about more regulatory approvals and
more personalized care.
We’ll certainly be keeping up with what doctors, educators, and KOLs think, through all our conference
work. In this issue, we have previewed several exciting upcoming conferences, including the American
College of Cardiology’s Annual Scientific Sessions, Diabetes UK (where there looks to be lots about lira),
and a special FDA/CDRH public meeting on the accuracy of blood glucose meters. In addition, don’t
miss our review of an article published in the Lancet featuring impressive results from three small trials
of an Artificial Pancreas. This article, by Cambridge’s widely-praised Dr. Roman Hovorka, has
generated a lot of buzz, and we look forward to more developments in closed-loop technologies.
Finally, as you may have noticed, we have reached the 99th issue of DCU – please watch out for our
special anniversary issue next month for DCU #100!
Yours truly,

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

Team WILD – Women Inspiring Life with Diabetes
http://www.youtube.com/watch?v=hFV5Bax0a1E

Coming soon in DCU…
We are hoping to hear a final decision from the FDA in early March on Amylin/Lilly/Alkermes’
exenatide once weekly (EQW). In the coming month, we will be attending several interesting
conferences, which we have previewed in this issue, including the 59th Annual Scientific Sessions of the
American College of Cardiology and a public meeting on blood glucose monitors jointly held by the FDA
and Center for Devices and Radiological Health (CDRH).
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1. Quotable Quotes in Diabetes
Nighttime lows
“We really need to assess the relative risks and benefits of nocturnal hypoglycemia when we are
thinking about insulin pump use – no one is going to die from two hours of pump suspension [due to
DKA] but the risk of death from dead-in-bed is a very serious one if a patient's glucose falls too low
while sleeping.”
— Bruce Buckingham, MD (Stanford University, Palo Alto, CA) on nocturnal hypoglycemia at the 3rd
annual Advanced Technologies and Treatments for Diabetes Meeting in Basel, Switzerland.
Managing diabetes for the baby
“Women with diabetes have a very high risk of delivery of a very sick baby. There is no dissenting
argument whatsoever — normoglycemia before, during, and after pregnancy is the goal for delivery of
a healthy baby.”
— Lois Jovanovic, MD (Sansum Diabetes Research Institute, Santa Barbara, CA) at the 3rd annual
Advanced Technologies and Treatments for Diabetes Meeting in Basel, Switzerland.
The consequences of requiring an outcomes study
“ The thoroughness of the 21st century “work up” of a new drug should not be completely discounted and
should allow for exercise of judgment by the FDA. The decision and requirements for an outcomes study
pre-approval should be a matter of judgment based upon the information available for a specific drug
as opposed to an across-the-board requirement. This is an extremely costly requirement, not just for an
individual drug company, but also for society in general, to the extent that this money could be spent
elsewhere, specifically on other drugs in development.”
— David Orloff, MD (Medpace, Cincinnati, OH) discussing the FDA’s CV risk assessment requirement in
this month’s interview.
Distractions from evidence
“You shouldn’t let the most recent tidbit distract you from 30 years of clinical data. Don’t take the last
thing you heard as the only thing you heard.”
— David M. Kendall, MD (American Diabetes Association, Alexandria, VA) at ADA’s 57th Postgraduate
Course after an audience member referenced an analysis that “dismissed the whole UKPDS conclusion of
a metabolic memory due to the small number of participants and potential selection bias.”
Progress in the closed-loop and faith in CGM
“I think we are moving rapidly into using CGM data. If you look at the recent issue of the Lancet, there is
an online article published ahead of print on the Artificial Pancreas in type 1 diabetes patients. It shows
dramatic improvements compared to insulin pumps. We’re getting there, but there are still barriers. We
have already found that sensors, if you wear them, are actually helpful. I think in the next three to five
years, there will be more and more refinements in using the data.”
— Richard Bergenstal, MD (Park Nicollet Clinic, Minneapolis, MN) discusses his view on the future of
CGM and references the Lancet article on a closed-loop system that is reviewed in this issue’s Literature
Review.
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2. diaTribe FingerSticks

— by Daniel A. Belkin
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3. DCU Company Watch


Marcadia – Moves GLP-1/GIP dual agonist MAR701 into phase 1 trials: Indiana-based
Marcadia Biotech announced the initiation of a phase 1 trial with its novel GLP-1/GIP dual
agonist MAR701. The development of MAR701 began with a collaboration with Dr. Richard
DiMarchi (Indiana University, Bloomington, IN), former Group Vice President at Eli Lilly; Dr.
DiMarchi also currently serves as Marcadia’s CSO. While the specific details of the study were not
disclosed, the company suggested that the trial would assess escalating doses of MAR701 in
healthy volunteers. Marcadia intends to develop the compound as a once-weekly treatment for
type 2 diabetes, though management indicated the company would potentially pursue an obesity
indication in the future. We certainly find the combined activity of GLP-1 and GIP to be an
intriguing pursuit. GIP is an incretin that shares many similarities to GLP-1, and both proteins are
degraded by the same enzyme (DPP-4). Impaired functioning of both GIP and GLP-1 plays a role
in the diminished incretin effect observed in diabetes (i.e. decreased feedback from the gut to
other organs in response to a meal). One important difference between the two hormones is that
GLP-1 levels are decreased in type 2 diabetes whereas GIP levels are not. This may be one reason
that the effects of GLP-1 agonism appear to be more beneficial in lowering blood sugar than GIP
agonism. However, management suggests that dual activity of these hormones produce an
“additive efficacy” over GLP-1 therapy alone. Given the number of next generation GLP-1 agonists
in development (including a combination GLP-1/amylin mimetic in development by
Amylin/Biocon and GLP-1/basal insulin combination therapies being pursued by sanofi-aventis
and Novo Nordisk), we will be looking forward to future clinical results to confirm any potential
improvement over alternative therapies. We are also interested in learning more about how the
two hormones work in conjunction and if the "additive efficacy" only applies to blood glucose
control or weight loss as well. From a timing perspective, Marcadia plans to test MAR701 in
several phase 1 trials in 2010, wrapping up in early 2011.
In addition to MAR701, Marcadia formed a collaboration with Merck in March 2008 to
investigate novel peptide therapeutics for the treatment of diabetes and obesity. The company is
also pursuing a novel “ready-to-use” glucagon analog for acute hypoglycemia. As we understand,
it is designed for long-term stability at room temperature in solution, so the glucagon analog can
be delivered with a single-use, fixed dose autoinjector. Regarding timing on the glucagon analog,
the company is said to be completing final stability testing before proceeding into IND-enabling
work.



Novo Nordisk – Victoza approved and launched in the US; receives preliminary
guidance from NICE in UK: Novo Nordisk announced the long-awaited FDA approval of
liraglutide (Victoza) in the US. Victoza was approved both as an add-on therapy to metformin,
sulfonylureas, and TZDs, as well as a monotherapy for those unable to tolerate metformin or
sulfonylurea therapy. As expected, extensive post-marketing regulatory requirements include a
five-year epidemiological study on thyroid cancer, a 15-year cancer registry, a risk evaluation and
mitigation strategy (REMS), including a medication guide and communication plan, as well as
additional preclinical studies. The product will carry a black-box warning for the potential risk of
thyroid c-cell tumors and will also be contraindicated in patients with a personal or family history
of medullary thyroid carcinoma (MTC) or multiple endocrine neoplasia syndrome type 2 (a
genetic disorder that poses a high lifetime risk of developing MTC). In announcing the approval,
the FDA issued its own release after approving the drug, stressing the importance of making
alternative therapies available for patients. We suspect the Victoza sales force (part of Novo
Nordisk’s 2000-person diabetes sales force) will focus on a combination of benefits, including
once-daily administration, flexible timing of injection shot (can be taken anytime), thin needle
gauge, weight loss, and relatively low rates of hypoglycemia. Although the nausea rates in most
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trials were relatively low, the label says about 43% of those in trials experienced some nausea,
higher than we had anticipated so we look forward to hearing views on managing this. Victoza has
already been launched in the US and is currently available in 90% of pharmacies across the US
and covered by 80% of major health plans, presumably under mostly tier 3 access. The company
has also begun promotions amongst many KOLs and specialists. Given the flexibility in dosing
and low rates of hypoglycemia, Novo Nordisk hopes to aim Victoza at primary care physicians in
the second phase of marketing. Pricing for 1.2 mg of Victoza is the same as for Byetta,
approximately $8/day; however, the 1.8 mg dose of Victoza is roughly $12/day and we will also be
eager to see how this is managed since we assume more patients in the US will opt for the higher
dose due to their higher weight compared to European counterparts. Last, Drs. Mary Parks and
Curtis Rosebraugh of the FDA published a “Perspectives” piece in mid-February in the New
England Journal of Medicine on the risk-benefit profile of Victoza. Generally, we believe the
visibility in NEJM likely speaks to the FDA’s desire to be more transparent in its decision-making
process and although we doubt Novo Nordisk reps will be handing out the piece, we see it as
primarily neutral, mainly justifying the approval, which we certainly saw as a positive for the
industry.
In a following flurry of Victoza-related news, the UK health authority NICE (National Institute for
Clinical Excellence) published preliminary guidance on the use of Victoza in England and Wales,
suggesting the drug only be used in limited circumstances: 1) as part of triple therapy; 2) among
patients with BMI ≥ 35 kg/m2; and 3) at the lower 1.2 mg dose. While we have heard that the
launch in Germany is progressing very well thus far, this warning is certainly a limiting factor on
growth in the UK, though we do note that Novo Nordisk will be able to submit additional data to
widen the indication. As it stands, the message seems to be that Victoza should be far from a
choice as initial therapy.
In addition to the US, Novo Nordisk also received approval for Victoza from the Japanese
Ministry of Health, Labor, and Welfare. The label for Victoza will indicate the product for use as a
monotherapy or as an add-on therapy to sulfonylureas in type 2 diabetes patients in Japan. Novo
Nordisk is in the process of negotiating the price of the drug and plans to launch Victoza in Japan
by the end of the first half of 2010. Victoza will be the first GLP-1 analog to reach the Japanese
market – we expect this to be a major advantage in pricing and reimbursement negotiations.


Merck – Januvia franchise reaches $2.6 billion for 2009; plans to take share from
sulfonylurea second-line therapy: CEO Dick Clark led the 4Q09 and full-year financial
results for Merck. The Januvia franchise (consisting of Januvia and Janumet) continued to be a
strong growth driver, reaching worldwide sales of $2.6 billion in 2009, up 48% from $1.7 billion
in 2008. Sales of the DPP-4 inhibitor fell on the high end of management’s 2009 forecasts of
$2.4-2.7 billion, reflecting, in our view, Merck’s strong global execution as well as the huge selling
potential of simplicity – in the case a once-daily, easy-to-use, easy-to-titrate drug. The Januvia
franchise achieved global sales of $760 million in 4Q09, an increase of 43% from 4Q08 and up
15% from last quarter. Specifically, Januvia sales were $558 million in 4Q09, up 35% from 4Q08.
Janumet sales were $202 million in 4Q09, a 68% jump from 4Q08. We continue to be impressed
by the growth of the Januvia franchise, and the DPP-4 inhibitor class in general. There is still a
great deal of potential left in this market in terms of primary care doctors that could embrace the
drug. Our back of the envelope math suggests that under one million type 2 patients in the US are
on Januvia or Janumet, or about 5% of type 2 patients.
Executive VP and President of Global Human Health, Kenneth Frazier, provided an update on the
company’s plans to bolster the Januvia franchise. He outlined Merck’s strategy to grow the
franchise in the US by taking share from sulfonylureas as a second-line therapy in “appropriate
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patients.” This dovetails well with the move away from drugs believed to prompt beta cell burnout
(as suggested of sulfonylureas in the ADOPT study) as well as the trend away from oral drugs that
prompt hypoglycemia and/or weight gain. We assume Merck will position Januvia as a superior
second-line therapy in overweight/obese patients or patients who experience frequent
hypoglycemia; although we note that the price differential between the two drugs will be a major
barrier to stealing share from sulfonylureas. In addition, three supplemental NDAs have been
submitted in the US for Januvia as an add-on therapy to insulin, initial (first-line) therapy with
pioglitazone, and add-on therapy with PPAR agonists and metformin. In the EU, Frazier noted
that Januvia is the only DPP-4 inhibitor approved for restricted first-line use and add-on therapy
to insulin. Finally, management reiterated plans to focus on building the Januvia franchise,
“indication by indication and country by country.” The company is certainly on a roll, so far…


Sanofi-aventis – Lantus sales strong at $4.3 billion, the top-selling diabetes drug for
the year; management notes plans for global diabetes division: In a presentation led by
CEO Chris Viehbacher, sanofi-aventis, announced 4Q09 results earlier today. Lantus posted
positive growth in 4Q09, with sales rising to €763 million ($1.1 billion) worldwide, up 8.2% on a
reported basis from 4Q08 and 16.7% operationally. We note 4Q09 represented a challenging
comparison from 4Q08, when sales were up 28%. Sequential growth was lower in 4Q09, at 1%,
following sequential growth of 5%, 10%, and 3% in the first three quarters of 2009. Nonetheless,
however you measure sales, they were very strong for this blockbuster drug. The fourth quarter
represented the fourth consecutive quarter in which Lantus quarterly sales have exceeded $1
billion. As such, we are not concerned about growth for this drug as it has increased between
$500 and $800 million each year since 2004. The increase for last year of $700 million was
slightly below 2008’s $800 million increase but still enormous, particularly compared to Novo
Nordisk’s $200 million increase in Levemir sales between 2008 and 2009. Management again
suggested significant growth was driven by success of the SoloSTAR insulin pen, noting that the
contribution of SoloSTAR to new Lantus prescriptions reached 26.4% by year-end 2009, up 6.7%
from 4Q08. Apidra worldwide sales in 4Q09 continued to grow at €37 million ($55 million), up
30.0% operationally and 23.3% on a reported basis from 4Q08. Worldwide Amaryl (glimepiride)
sales in 4Q09 were €106 million ($157 million), up 5.8% operationally and 1.9% on a reported
basis from 4Q08. For the full-year 2009, Lantus sales came in strong at €3.08 billion ($4.3
billion), up 25.7% on a reported basis and 22.5% operationally from 2008 sales; management
pointed to the success of the SoloSTAR pen, as well as the launch of the ClikSTAR pen in the EU
and Canada in 2009, as primary growth drivers. While we will be curious to see the impact of
increasing GLP-1 sales in the future (on the Novo Nordisk 4Q09 call, management suggested less
than one-third of patients initiating Victoza in the EU switch from insulin therapy), this is a
strong start to meeting sanofi-aventis’ goal of doubling Lantus sales by 2012. Full-year Apidra
sales in 2009 were €137 million ($188 million USD), up 39.8% on a reported basis and 38.8%
operationally from 2008; Amaryl sales in 2009 were €416 million ($580 million), up 9.8% on a
reported basis and 4.2% operationally from 2008.
Of note, management officially announced the establishment of a global diabetes division, in the
hopes of surpassing Novo Nordisk in overall diabetes sales. Management said that the division
would integrate all relevant R&D, medical, commercial, and device development activities, with
the aim of becoming “the 360° partner delivering innovative and integrated solutions for people
living with diabetes.” While sanofi-aventis surely has share to gain (without non-analog insulins,
which still serve as a large part of Novo Nordisk’s sales, sanofi-aventis suffers in direct
comparisons), management noted recent gains in the past three years, moving from 39%
differential between sanofi-aventis’ and Novo Nordisk’s total diabetes sales in 2006 to a 25%
differential in 2009. When probed in the Q&A, management suggested overcoming Novo Nordisk
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would require improving sales in strong markets, developing new products, and acquiring a range
of diabetes devices. Though BGM was again on the table, we note strong opportunities in the
insulin pump market, which could be tied-in to insulin sales. We are excited to see the decisions
both companies make as competition further heats up in the coming years.
On the development front, sanofi-aventis is moving forward with its GLP-1 agonist lixisenatide
(AVE0010), with preliminary data on lixisenatide monotherapy expected in 3Q10. In another
attempt to compete directly with Novo Nordisk, the company has initiated phase 1 trials for a
“very long-acting basal insulin analog,” SAR161271. Although Novo Nordisk’s insulin degludec has
already advanced to phase 3 studies, we are pleased to see increased focus on easier-to-use
insulins, especially given the prescribing and adherence problems associated with current
insulins. Finally, two PPAR agonists in phase 1 were removed from the pipeline (AVE0897, PPAR
alpha/gamma agonist; SAR351034, PPAR gamma agonist), while novel insulin sensitizer PN2034
remains in phase 2 studies.


Insulet – Quarterly revenue hits milestone, exceeding $20 million; gross margin
expands to 36%: In a call led by CEO Duane DeSisto, Insulet announced 4Q09 results. Revenue
hit a milestone in 4Q09, just breaking the $20 million mark at $20.2 million, up 70% year-overyear from $11.9 million in 4Q08. Gross margins rose to 36%, up from 10% in 4Q08 and 31% in
3Q09 – this is good progress for the year, in our view (slightly below the 7% per quarter increase
forecast a couple of quarters ago, but still very strong progression), and an excellent base for the
company in 2010 as it works toward its 50% year-end goal. While DeSisto indicated
improvements were driven primarily by expansion, measures to improve efficiency also seem to
be having an impact, as operating expenses were relatively flat at $19.3 million in 4Q09,
compared to $20.4 million in 4Q08, excluding the $8.2 million non-recurring restructuring and
impairment charge related to the company’s transition of manufacturing activities to China in the
same period last year. Loss for the quarter was $12 million, consistent with expectations. For the
full year 2009, revenue was $66.0 million, up 83% year-on-year from $36.1 million in 2008.
Gross profit in 2009 was $18.3 million, a 28% gross margin, compared to a gross loss of $4.6
million, a -13% gross margin, in 2008. At the end of 2009, the company held cash and cash
equivalents of $128.0 million, compared to $56.7 million at year-end 2008. Looking back at
funding in 2009, Deerfield was clearly very smart to make a big bet on Insulet – Insulet needed
the cash, made good use of it, and Deerfield has profited handsomely (reportedly in the healthy
tens of millions of dollars).
With no direct competition, with Medtronic’s patch pump delayed until the latter part of FY2011,
and with increased productivity of Insulet’s sales force (cited in Q&A), 2010 could be a strong year
for Insulet. Full year 2010 guidance estimates revenue in the range of $90-$100 million and
operating loss in the range of $30-$40 million. This certainly seems achievable, given DeSisto has
previously noted that even if sales productivity does not improve in 2010 (and assuming 10%
attrition), Insulet’s annuity model and installed base should allow a baseline of $60 million in
2010, with an additional $28 million in new sales. Notably, DeSisto highlighted that the attrition
rate dropped below 10% in 4Q09, a first for the year – while we do not expect further
improvements in this area given the adverse impact of the economy and continued
unemployment and increased “underinsurance” (deductibles increasing, etc.) for people with
diabetes, this reflects well on customer satisfaction. Management indicated new patient additions,
which we calculate at about 2,800 in 4Q09, remained roughly flat from 3Q09 (~3,000 - this is pre
attrition, which was better in 4Q09).
On the development front, while guidance on the second-generation pod timing has not changed
(Insulet hopes to file for FDA/CE mark approval in mid-2010), the integrated CGM pump being
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developed with DexCom continues to be on hold, with filing now expected “in the coming
months.” Disappointingly, in the Q&A, DeSisto indicated the filing could slip past the previous
1Q10 forecast. DeSisto reiterated that the delay is related to the GDH-PQQ enzyme in the Abbott
test strips used with the OmniPod – as we understand it, DexCom will be unable to file the PMA
supplement until Abbott’s 510(k) filing is approved for its new glucose monitoring test strip,
submitted in September 2009. We remain wary that further delays to both products could occur
in this regulatory environment. While DeSisto suggested in the Q&A that the impact of the
tightening environment thus far has been more on expenditure than timeliness, we hope to learn
more about FDA’s views at the agency’s panel discussion on insulin pumping, scheduled for
March 5th.


CVS Caremark – MinuteClinic piloting expanded diabetes-related services: In a call
led by CEO Thomas Ryan, CVS reported 4Q09 results. During the prepared remarks, Ryan gave a
brief update on MinuteClinic, reiterating that the walk-in healthcare clinics began piloting
diabetes-related services in 4Q09. While no detail was provided on the specific services provided
by the clinics (prior to when the expansion was announced in August 2009, MinuteClinic only
offered diabetes screening), Ryan noted that a key priority in 2010 would be adding services for
hypertension and high cholesterol. We were encouraged to note that developing MinuteClinic
seems to be a priority for CVS –in addition to the 570 already existing clinics, the company plans
to invest about $0.04 to $0.05 per share, or roughly $70 million, to the development of the
service in 2010. Of note, in the Q&A, Ryan suggested CVS was in prime position to help reduce
state healthcare expenditure; while speaking generally on the business, he did list MinuteClinic as
one of the many services that could potentially cut costs. Given the rapidly growing diabetes
prevalence and the potential for an “elderly unwell” population, we remain hopeful that
MinuteClinic’s efforts can help with earlier diagnosis and treatment of diabetes, both initiating
therapy and advancing it appropriately. We will be interested in hearing more detail on the exact
services offered by the clinics if they expand from the pilot stage.



Edwards Lifesciences — R&D spending up on account of glucose monitoring and
filing in the US expected in mid-2010: Edwards Lifesciences announced 4Q09 results in a
call led by CEO Michael Mussallem. As a reminder, Edwards has partnered with DexCom to
develop an in-hospital continuous glucose monitoring (CGM) system. The system received CE
mark approval during the quarter, allowing for the commencement of clinical evaluation of the
first generation product in a limited number of clinical sites in Europe. During Q&A management
noted initial sales have been negligible, but going forward, revenue in the range of $200,000 a
quarter may be a reasonable estimation. Mussallem noted Edwards plans to continue postapproval trials in Europe so that the company can gain experience in a variety of clinical
situations and be able to implement system enhancements. Of note, he mentioned Edwards
anticipates filing for regulatory approval of the system with the FDA in the US in mid-2010. There
was no explicit update given on the timing of the second-generation submission for approval in
the EU or US—last quarter, management had forecast filing the first generation system in the first
half of 2010 and the second generation in the second half of 2010. Clearly, the company is
investing significant resources in the CGM business with R&D expenses for the quarter rising
34.9% to $48.3 million, a result of additional spending on glucose monitoring and transcatheter
heart valve technology. We are hoping for more updates from the Edwards/DexCom partnership
next week at the third annual international conference on Advanced Technologies and
Treatments for Diabetes (ATTD) in Basel, Switzerland.



GSK — Avandia sales continue to fall, but still a billion dollar franchise: In a call led by
CEO Andrew Witty, GSK announced 4Q09 and full year 2009 results. In 4Q09, Avandia
Franchise sales fell to £191 million ($310 million), a 17% decline when currency is held constant
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compared to 4Q08. Worldwide Avandia sales fell to £112 million ($182 million) in the quarter, a
decline of 24% or 22.5% operationally when compared to the same quarter last year. This
represents a decline in US sales of 22% to £69 million ($111 million) and an operational decline in
international sales of 23% to £43 million ($71 million) in 4Q09. Worldwide Avandamet sales fell
to £69 million ($112 million), a decline of 3% on a reported basis or a less than 1% increase on an
operational basis when compared to 4Q08. In the US, Avandamet sales declined 3% to £33
million ($53 million), while international sales rose 7% operationally to £36 million ($59 million)
in the quarter. For 2009, the Avandia Franchise declined 16% on a constant currency basis,
earning £771 million ($1.2 billion) worldwide. While 16% is still a hefty loss, in comparison to the
loss of 40% seen in 2008, the drug lost market share more slowly than it had in the past and still
remains a billion dollar franchise—relative positives considering the murky outlook for this drug
since Dr. Nissen’s meta-analysis. That said, recent noise from the Senate will likely continue to
prompt a drop for sales, given that there is an alternative (pioglitazine) associated with less risk
and given that this point may be discussed more broadly.
Worldwide Alli sales increased 33% on a reported basis (29.4% operationally) in the quarter to
£40 million ($66 million), although sales in the US slumped to £22 million ($36 million), falling
18% compared to 4Q08. In 2009, Alli global sales reached £203 million ($317 million), a 170%
increase from £75 million in 2008. This includes sales of £96 million ($150 million) in the US, an
increase of 14% over the previous quarter, and £107 million ($167 million) in international
markets, a substantial increase over the £4 million made in 2008 overseas.


Takeda — Actos sales show modest growth of 3%; novel GPR40 agonist now in phase
2 studies: In a call led by General Manager of Finance and Accounting Hiroshi Takahara,
Takeda announced its fiscal 3Q09 results. Takeda achieved worldwide sales of Actos of 97.3
billion Yen ($1.1 billion) for the quarter, growing a modest 3% on a reported basis, 9.9%
operationally, from 94.5 billion Yen ($989 million) in FY3Q08. Management attributed the weak
increase in Actos sales to the negative impact of the strong appreciation of the Japanese Yen in
the quarter. Outside of Japan, where the vast majority (~85%) of Actos sales take place, Actos
revenue grew a modest 1.2% or 8.3% operationally to 82 billion Yen ($913.5 million). In Japan,
Actos sales rose a strong 9.3% or 16.9% to 15.3 billion Yen ($170.4 million). While there was very
strong growth of Actos sales in Japan, a stronger yen this quarter led to weaker exports and less
robust sales outside of Japan compared to the same period in the previous year. Earnings for
Takeda Pharmaceuticals North America (TPNA), a subsidiary of Takeda Pharmaceuticals, which
sells Actos, Actos plus metformin, and Actos plus metformin extended release were briefly
mentioned during the call. Actos family sales for TPNA rose 6.2% in the quarter to $139 million.
All the weakness aside, Actos still represented the top-selling drug for the calendar year outside
Lantus, with $4.1 billon in sales.
In the pipeline update, management announced that TAK-875, a GPR40 agonist, has moved to
phase 2 clinical trials in the US and EU. The GPR40 agonist targets long-chain free fatty acid
receptors to stimulate glucose-dependent insulin secretion. Management emphasized the drug’s
ability to reduce the incidence of hypoglycemia and beta cell damage while retaining the efficacy
observed in the sulfonylurea class. In addition, SYR-322 (the DPP-4 inhibitor alogliptin) in a fixed
dose combination with metformin has progressed to phase 3, but this drug combination was not
discussed explicitly during the call. Pramlintide/metreleptin, a combination treatment for obesity,
has been added as assets to Takeda’s pipeline—as a reminder, this candidate was recently inlicensed from Amylin. Management refrained from commenting on strategies to protect the sales
of Actos after the patent expires in the US in November 2010. No other updates were given on the
several other diabetes drugs in the pipeline though more recently the companies announced that
development work on davalintide has been dropped due to no better efficacy than pramlintide.
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Allergan – Sales of LAP-BAND continue to decline; gastric bands reportedly capture
majority of bariatric surgery market: CEO David Pyott announced 4Q09 and full year
results for Allergan. The LAP-BAND business continued to be weighed down by the cost of
medical co-pays and the impact of the recession on the self-pay market. Sales for the Obesity
Intervention business were $67.6 million in 4Q09, down 1.3% from $68.5 million in 4Q08 on a
reported basis (a 5.3% decline in local currencies). This brings total sales for the Obesity
Intervention to $258.2 million in 2009, a 12.8% decline from $296 million in 2008 (10.9%
decline in local currencies). Management attributed the somewhat improved performance in
4Q09 to the US market. Conversely, international markets, including Australia, UK, and Canada,
which posted strong growth throughout the year, suffered declines in sales in 4Q09. While
revenue from the Orbera gastric balloon (formerly known as the BIB system) is not separately
reported, sales grew strongly in the EU, Australia, and “parts of” Latin America. Allergan provided
guidance for the Obesity Intervention business of product sales between $250 million and $270
million for 2010, signaling that the company is forecasting relatively flat sales for its Obesity
Intervention segment over 2010. Interestingly, management noted that LAP-BAND maintains a
market share of “just under” 75% and that, for the first time in the US, the share of all bariatric
procedures accounted for by gastric bands surpassed the 50% mark, overtaking procedures such
as the adjustable gastric bypass and sleeve gastrectomy.
Reimbursement continues to be a major barrier and management has previously cited the
economy’s effect on discretionary spending to be a contributing factor to falling sales. Increased
deductibles and co-pays couldn’t have helped, of course. While Allergan is preparing to submit
more trial results opening up the possibility for other indications, the impending introduction of
novel, effective, low-cost weight loss pharmacotherapies could impact LAP-BAND sales in the
future. They will also raise visibility of problems with obesity, certainly a positive for all
companies involved in creating therapies and technologies to address obesity globally.



Biodel – VIAject NDA awaits FDA acceptance: CEO Solomon Steiner led Biodel’s F1Q10
conference call, focusing on the prospects of the company’s ultra rapid-acting insulin candidate
VIAject. While Steiner did not review the details of the pending NDA, he reaffirmed his
confidence in the filing, noting that the company expects FDA’s 60-day acceptance letter in early
March. Based on the 505(b)(2) approval pathway, the estimated PDUFA date for VIAject remains
October 30, 2010. In the Q&A, Steiner suggested the company would be holding the submission
of its disposable pen in development with Wockhardt Ltd. until after VIAject is approved, in order
to avoid potential delays – thus, the company appears committed to an on-time approval.
Outside of the approval process, Biodel seems to be focused on making measures to increase
VIAject’s attractiveness in partnership discussions. Steiner said the company recently met with
various physician advisory boards to promote clinical findings with VIAject. While we expect the
company will reserve new findings for ADA in June, we will be looking for physicians’ responses
at ATTD, as well as any more color on the potential weight neutrality of the product. As regulatory
uncertainty has prolonged the partnering process in the past, we suspect interest could increase if
we see other positive regulatory process in the industry, such as FDA approval for Amylin/Eli
Lilly/Alkermes’ EQW (exenatide once weekly). Partnering will also be a positive for the additional
compounds on Biodel’s pipeline showcased on the call, which Steiner has previously
acknowledged would be relatively stalled until the company’s cash position improves.
Nonetheless, we look forward to seeing early data for remaining candidates on the pipeline,
expected at ADA in June 2010.



Alkermes – Posts $1.5 million in manufacturing revenues for exenatide onceweekly: In a call led by CEO Richard Pops, Alkermes reported F3Q10 results. Similar to its
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partners Amylin and Eli Lilly, the company eagerly awaits the March 12, 2010 PDUFA date for
exenatide once-weekly (EQW), which management characterized as a major near term driver for
Alkermes and the next potential standard of care in diabetes (this PDUFA date was recently
pushed back a week due to weather-related delays at the FDA). Already in F3Q10, Alkermes
recorded $1.5 million in manufacturing revenues – we take this as a sign that Amylin is building
up a significant pre-launch stock in preparation for the launch of EQW. With no responsibility for
further launch costs and no unreimbursed expenses, we expect Alkermes could well have
substantial revenue soon, pending an FDA approval. The company is set to receive a straight 7%
royalty from EQW revenue. Notably, in addition to reiterating positive results from the
DURATION trials, management highlighted last week’s approval of Victoza, suggesting the drug’s
approval reflected FDA’s willingness to approve a long-acting GLP-1 analog. Pops also echoed
sentiments that the launch of Victoza would help to broaden the awareness and adoption of the
GLP-1 class, which has thus far underwhelmed, for reasons that are multi-factorial in nature (GI
side effects, pancreatitis, titration confusion, expense). Lastly of note, Pop provided some
additional guidance on EXSCEL, the proposed cardiovascular outcomes study with EQW, noting
the trial would encompass about 12,000 patients and likely generate results in 2016. While surely
long-term, we still greatly look forward to these results, as a confirmed CV benefit would
significantly differentiate EQW from other alternatives. With a label showing CV disease
reduction, EQW could potentially compete with metformin as first-line therapy for all patients.
Indeed, all eyes are on March – our main questions at this stage relate to the FDA process and
patient and HCP reaction to an injection.


Novo Nordisk – Diabetes Care up 12% in 2009; pipeline continues to develop: CEO
Lars Sorensen announced 4Q09 and full-year financial results for Novo Nordisk. Overall, the
Diabetes Care business achieved sales of DKK 9.6 billion ($1.9 billion) in 4Q09 with moderate
year-over-year growth of 4% from DKK 9.2 billion ($1.8 billion) in 4Q08. This brings total
Diabetes Care sales for 2009 to DKK 37.5 billion ($7.0 billion), up 12.4% from DKK 33.4 billion
($6.8 billion) in 2008. As expected, modern insulins (insulin analogs) continued to drive growth
throughout 2009, especially long-acting insulin Levemir, which reached sales of DKK 5.2 billion
($980.6 million) in 2009, a 36% increase from DKK 3.9 billion ($781.1 million) in 2008.
NovoRapid also grew to DKK 9.7 billion ($1.8 billion) in 2009, up 24.5% from DKK 7.8 billion
($1.6 billion) in 2008. NovoMix sales of DKK 6.5 billion ($1.2 billion) in 2009 represented a gain
of 15.3% from DKK 5.6 billion ($1.1 billion) in 2008. Conversely, human insulin sales were DKK
11.3 billion ($2.1 billion) in 2009, down 4.1% from DKK 11.8 billion ($2.4 billion) in 2008.
Protein-related products sales within Diabetes Care totaled DKK 2.1 billion ($387.2 million), an
11.9% jump from DKK 1.8 billion ($374.4 million) in 2008. Liraglutide sales are included in the
protein-related products segment and Novo Nordisk will not disclose sales of liraglutide through
2010, citing variable numbers from launches in individual countries. During Q&A, CSO Dr. Mads
Thomsen explained that the majority of liraglutide users switch from oral antidiabetics (OAD),
with roughly one-third of users switching from Byetta and a smaller subset switching from
insulin. Based on a survey of 600 physicians conducted at EASD, Thomsen suggested that
patients switch from Byetta primarily due to the associated nausea. As a reminder, Novo Nordisk
has previously forecasted that Victoza will achieve sales of $1 billion by 2015; we note that Amylin
recently reported annual sales of roughly $670 million for Byetta after a launch in mid-2005
(however, Byetta only reached the European market in 2007).
Thomsen led the research update for Novo Nordisk, which centered on safety issues with newly
approved Victoza. While Dr. Thomsen did not review the details of the label, he highlighted a
recent review article on the risk-benefit profile of the incretin therapies by Drs. Daniel Drucker,
Richard Bergenstal, John Buse, et al. in the February issue of the journal Diabetes Care. He
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suggested that the article concluded that sustained GLP-1 receptor activation by long-acting GLP1 receptor agonists leads to rodent C-cell changes not replicated in monkeys (we do note slight
variations in the article on the effects of exenatide and liraglutide). Dr. Thomsen also noted a
pending paper (available in “the next month”) from Novo Nordisk that suggests similar doseresponse curves for C-cell proliferation and hyperplasia using both liraglutide and exenatide.
Notably, in the Q&A, management suggested that from its understanding of this data it believes
all future long-acting GLP-1s will carry the same black-box warning as Victoza – thus, as it has
stated before, the company appears to be holding that risk of C-cell carcinomas may be a class
effect of the long-acting GLP-1s. However, management was careful to insist that in all cases, the
benefits of GLP-1 therapy outweigh the risks, with need for further human studies. We look very
forward to FDA weighing in on all this.
Now with US approval of Victoza in hand, Novo Nordisk also appears to be refocusing some
significant energy toward developing its earlier-stage pipeline. The company will reinstate its
pursuit of an obesity indication for Victoza – as a reminder, work in this program was on hold
while the FDA was in deliberations. In the Q&A, Dr. Thomsen indicated Novo Nordisk plans to
discuss the design of the final large-scale phase 3 trial with FDA in “the near future.” Also
announced in the obesity program was novel obesity treatment NN9161, which entered phase 1
trials. Though the molecular identity of NN9161 was not disclosed, in the Q&A Dr. Thomsen
suggested the compound was an analog of an anorexigenic peptide hormone thought to play role
in human appetite and not GLP-1 based. While we suspect the compound will thus be an
injectable (in comparison to the “Big Three” oral candidates nearing approval), we are encouraged
by the company’s further investment in obesity therapies – noting Amylin and Takeda’s recent
partnership, there also seems to be room for injectable therapies if backed by strong efficacy
results. Notably, Novo Nordisk announced a combination product of insulin degludec (phase 3
ultra long-acting basal insulin; previously dubbed SIBA) and Victoza, NN9068; the compound
initiated phase 1 trials in 4Q09. Presumably, this is for patients beginning to fail Victoza, and we
can certainly see the appeal of an insulin/GLP-1 pen (less hassle, one co-pay) with a product that
could be weight neutral or better and prompt less hypoglycemia than pure insulin. We will be
interested to see first results from these trials – while published evidence is lacking for this
combination, we have heard lots of enthusiasm from doctors about off-label use. We also note
that this is a similar strategy to that of sanofi-aventis, which has initiated a phase 1 trial evaluating
the concomitant use of Lantus and its once-daily GLP-1 candidate lixisenatide.
Other compounds in the pipeline include phase 3 novel insulins degludec and degludec plus (fixed
combinations of insulins degludec and aspart; previously dubbed SIAC), phase 2 once-weekly
GLP-1 analog semaglutide, and oral analogs NN1952 (insulin) and NN9924 (long-acting GLP-1).
Dr. Thomsen highlighted that phase 3a trials BEGIN and BOOST for degludec and degludec plus,
respectively, have recruited 4,200 patients thus far, on track to the 10,000 patient goal; further
trials (including a comparison of insulin degludec and sitagliptin in insulin naïve type 2 patients
in BEGIN and a two comparisons of insulin degludec plus and insulin glargine in insulin naïve
type 2 patients and type 2 patients already on insulin glargine, respectively, in BOOST) also
initiated in 4Q09. The remaining two of four waves of BEGIN and BOOST are expected to initiate
in 1H10. Management expects to begin reporting initial results from these trials either mid-2010
or possibly 3Q10. On semaglutide, Dr. Thomsen indicated that the compound has completed
phase 2 trials, and the company is currently completing analyses and wrapping up all preclinical
experiments in preparation for discussions with FDA on the design of the global phase 3 program.
Pfizer – Discontinues development of DPP-4 inhibitor candidate PF-00734200 in
phase 2 trials: Chairman and CEO Jeff Kindler led the Pfizer 4Q09 and full-year financial
results. While there was no mention of diabetes or obesity compounds in development, the
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pipeline listed the company’s DPP-4 inhibitor candidate, PF-00734200, under a list of
discontinued drugs. The decision comes as a rather striking turn of events as the DPP-4 inhibitor
market is continually growing. On Pfizer’s March 5, 2008 analyst day the company mentioned
PF-00734200 as one of 20 drug programs that would be “accelerated” with the goal of initiating a
phase 3 trial within 12 months. At that time, the company touted that diabetes was a key growth
area and suggested that PF-00734200 had the potential to be a “best in class” drug. Pfizer later
mentioned in its 1Q08 financial results that a phase 3 study for this compound would be expected
to begin by December 2009. However, after completing two phase 2 trials, we had received no
updates on the development program. We wonder if the FDA’s recent cardiovascular risk
requirement played a role in Pfizer’s decision to discontinue the compound. In early 2009,
Takeda was required to re-enter clinical trials for its DPP-4 inhibitor, alogliptin (SYR-322), to
further investigate its cardiovascular safety. This 5,400-patient trial lasting multiple years is a
significant investment, and we assume the possibility of such a study may have factored into
Pfizer’s risk/benefit analysis of PF-00734200.
Now, almost two years after its analyst day that established diabetes as one of six “disease area
priorities”, Pfizer has a disappointing diabetes pipeline. In addition to pulling the plug on PF00734200, the company has discontinued the development of a biologic that was in phase 1
studies for the treatment of type 2 diabetes (PF-4325667). Pfizer has one product in phase 2 for
the treatment of diabetic macular degeneration (PF-4523655) and one in phase 3 for the
treatment of diabetic macular edema (Macugen). Otherwise, all four of its compounds in
development for the treatment of diabetes are very early-stage and in phase 1; these include PF4856883 (CovX 096), PF-4620110, and PF-4971729, and PF-5212389 (WYE-155189). There was
no additional news on the recent partnership between Takeda and Pfizer to co-promote Actos in
China.


Home Diagnostics – To be acquired by Nipro at 90% stock premium, just equal to
2006 IPO valuation: Home Diagnostics announced that it has agreed to be acquired by Nipro
Corporation, an Osaka, Japan based global manufacturer and distributor of medical devices, and
pharmaceutical and medical products. Under the agreement, Nipro will acquire all outstanding
shares of Home Diagnostic’s common stock for a cash purchase price of $11.50 per share—
approximately $215 million total, or about 1.7x trailing 2008 revenue. This is a 90% premium of
the closing price of Home Diagnostic’s stock on February 2nd though a relatively lower multiple
compared to historical diabetes device M&A, comparing to trailing revenue multiples for
Abbott/MediSense of 5.8x in 1996, Medtronic/MiniMed of 11.2x in 2001, J&J/Inverness of 11.4x
in 2001, Roche/Amira of 8.8x in 2001, Roche/Disetronic of 5.1x in 2002, and Abbott/TheraSense
of 5.7x in 2004. The company went public in 2006 at $211 million. Strategic rationale for the deal
might include building SMBG share for Nipro in the US, building SMBG share internationally for
Nipro, and building pump share in the US for Nipro although Nipro has failed in this market to
date as few patients have been drawn to their low-cost pump option and HDI appears to have
little synergy with the pump market at present. On the positive side for HDI, this deal makes
sense as it may present a way to build HDI’s international business; we aren’t sure about the
domestic SMBG business and how that would fit strategically though more resources would no
doubt be welcomed. On the negative side, there is not a CGM option at present for a Nipro/HDI
system (a major interest of most pump patients), it is not clear whether HDI has been able to fix
its PQQ enzyme issue (FDA has stopped approving meters using the PQQ enzyme and it is a
matter of time before these are taken off the market in the US as they already have been in
Japan), there is major pricing pressure in a field that is more and more often matched by larger
players on high-volume deals, HDI’s population is among the lowest-frequency testers, and there
is uncertainty in the field about an upcoming FDA meeting in mid-March focused on accuracy. In
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addition, in our dQ&A syndicated patient survey, the HDI meters received among the lowest
satisfaction levels of any meters across multiple satisfaction criteria (for more information on
dQ&A market research, please contact Richard Wood at richard.wood@d-qa.com). Although the
deal represents a major premium for recent investors, the suggested valuation is slightly below
the valuation at IPO in 2006. Lack of predictability has hampered the stock over the years, and it
will be interesting to see if Nipro can use its medical device expertise to turn this around.


Roche – SMBG flat for the year and up in fourth quarter; taspoglutide submission
pushed to 2011: In a call led by CFO Erich Hunziker, Roche reported 4Q09 and full year 2009
results. In a tough market, Roche Diabetes Care sales grew significantly above market in 4Q09 to
811 million CHF ($794 million), a reported growth of 6.2% or 20.2% operationally—up from 764
million CHF ($660.8 million) in Q408. The high operational growth reflects a robust
strengthening of the Swiss Franc (CHF) exchange rate from Q408 to Q409. Sales in the US were
200 million CHF ($185 million), down 3.0% year over year. This is a substantially better
performance in the US blood glucose device market compared to competitors J&J and Abbott,
considering J&J declined 7% in the US and Abbott fell 12.6% in the US in 4Q09. For full-year
2009, total diabetes care sales reached 2.97 billion CHF ($2.74 billion), essentially flat compared
to 2008 sales of 2.971 billion CHF ($2.75 billion). According to management, 4Q09 growth in
Diabetes Care was driven by continued strong sales of Accu-Chek Aviva and Accu-Chek Performa.
In accompanying presentation slides, market acceptance of the new products Accu-Chek Mobile,
Accu-Chek Aviva, Accu-Chek Performa Nano, and Accu-Chek Combo is strong and the products
are market share in the high-value customer segment. The slides also suggest the year brought
double-digit growth in insulin delivery systems driven by the Accu-Chek Combo. In the diagnostic
pipeline, key launches planned for 2010 include the Accu-Chek Aviva Nano and Accu-Chek
Combo in the US and Accu-Chek Mobile and Accu-Chek Combo in Asia Pacific.
On the development front, the anticipated filing for GLP-1 candidate taspoglutide was shifted
from 2010 to 2011. Management attributed the delay to a slow-down in T-emerge 8 (phase 3 trial
monitoring cardiovascular outcomes with taspoglutide in patients with a history of CV events),
suggesting the timing of filing would depend on the speed of recruitment and the event rate
observed in the trial, which will initiate its first patient in 1Q10. While the delay reflects increasing
requirements by FDA, Roche opted to begin T-emerge 8 following initial efficacy results from the
earlier T-emerge studies; assuming that Amylin/Lilly's exenatide LAR is approved on time in
March 2010, this could potentially give Roche's direct competitor a year to establish market share,
reinforcing the need for product differentiation, likely through ease of use and safety/tolerability.
Management also confirmed that more detailed results on T-emerge 1, 2, 4, 5, and 7 have been
submitted for presentation at ADA 2010 in June; though management reinforced that primary
endpoints were met, we still await meaningful data. The remaining T-emerge trials T-emerge 3
(versus placebo in patients failing pioglitazone and metformin) and T-emerge 6 (versus
pioglitazone in patients not in good control on sulfonylurea and metformin) completed
enrollment in 4Q09. Roche's early pipeline remains strong – notable updates include a delay in
the phase 3 "go/no-go" decision for SGLT2 inhibitor RG7021 to 2H10 (previously stated as 1H10),
details on the phase 3 CV outcomes study for aleglitazar (PPAR alpha-gamma dual agonist), and
the addition of ABCA1 inducer RG7273 for the treatment of dyslipidemia in patients with type 2
diabetes to phase 1 trials.
Phase 3 trials with novel PPAR alpha-gamma dual agonist aleglitazar (for the risk reduction of CV
events in type 2 diabetes) is still set to enroll its first patient in phase 3 trials in 1Q10. The CV
outcomes study, dubbed ALECARDIO, will follow 6,000 patients with type 2 diabetes and recent
acute coronary syndrome on either 150 µg aleglitazar or placebo through at least 2.5 years of
treatment until 950 events have occurred; the primary endpoint will be a reduction in major
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adverse cardiovascular events. Also expected in 1Q10 are results from SESTA-R, which
investigated the effects of aleglitazar on renal function in 176 patients with type 2 diabetes. Given
the increasing focus on CV risk in type 2 diabetes, we still see strong potential in aleglitazar – we
are particularly encouraged by the drug’s impressive effect on cardiovascular risk factors in phase
2 studies.


MannKind – No news on regulatory status of Afrezza; next-generation Dreamboat
device slated for 2Q10 filing: CEO Alfred Mann led the 4Q09 and full-year financial results
for MannKind. Management has not received any word from the FDA on the status of the review
process for Afrezza. They do not expect an updated PDUFA date and characterized the delay as
administrative, rather than based on the content of the NDA. However, as we understand it, the
agency has not indicated whether all other aspects of the review have been completed (from the
Q&A, it sounded as if the FDA has not scheduled a visit, although this remains uncertain).
Nevertheless, MannKind continues to aggressively move forward with its development program
for Afrezza. The company has initiated device handling studies in children and is moving forward
with the development of its second-generation device, the Dreamboat; as a reminder, the clinical
portion of the bioequivalence study for Afrezza was completed in the beginning of January.
Further studies to define efficacy and safety in the pediatric population are expected later in the
year, pending FDA approval. In addition, nearly all patients in the ongoing clinical program for
Afrezza have been switched to the Dreamboat device. We believe the Dreamboat device offers a
significant advantage over the MedTone device, from both a cost perspective as well as
therapeutic efficiency perspective – and certainly from a design perspective. If the company
receives regulatory approval of Afrezza, management plans to file the supplemental NDA (sNDA)
for Afrezza with the Dreamboat device in 2Q10. A six-month review cycle is anticipated for this
potential sNDA submission, which would position Afrezza for a potential launch in early 2011 if
all plans fell into place. On the partnership front, management remained optimistic, noting that
they have reengaged with previous partner candidates and have initiated discussions with
additional parties that have approached MannKind. Management says the company is waiting for
a final label before entering “serious negotiations.” Many regulatory steps remain before Afrezza
can reach the market (FDA approval with MedTone device, sNDA submission, sNDA approval).
However, if the drug is approved, all eyes will be on the label and potential black box warnings,
contraindications and required pre-screenings – whether pulmonary function tests, in particular,
are required, is a major question from our view.



AstraZeneca – Reports 4Q09 earnings with muted contribution from Onglyza:
AstraZeneca reported earnings and held an analyst meeting, in which the company summarized
its financial and drug development plans. Alliance revenue (which includes only AZ’s share of the
revenue in the partnership with Bristol-Myers Squibb) from Onglyza for 4Q09 was $2 million,
down 78% from 3Q09 revenue of $9 million – they record their share of gross margin. Total 2009
alliance revenue from Onglyza was $11 million. Anders Ekblom, Executive VP of Development,
summarized the R&D accomplishments of 2009 and AZ’s development strategy for the future.
Although he was positive about AZ’s research progress for the year, he said that 2009 yielded too
few transitions from phase 2 to phase 3 clinical trials. He noted that Onglyza is now being sold
both in the EU and US, with approvals in 36 countries and applications to regulatory agencies in
50 additional countries. He highlighted the submission of a combination of Onglyza/metformin
once daily in December 2009 in the US as a significant regulatory milestone. AZ plans to submit
Onglyza/metformin for approval in the EU this year. Ekblom overviewed the progress AZ and
BMS have made with their SGLT-2 inhibitor dapagliflozin, which has completed recruiting for
phase 3 studies. He predicted that in 2010, study results would be released comparing
dapagliflozin head to head with sulfonylureas, as an add-on to sulfonylureas, and as an add-on to
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insulin. Mr. Ekblom expects that their first submission of dapagliflozin will be in 4Q10; he
cautioned, however, that submission of dapagliflozin will be contingent on recording a sufficient
number of cardiovascular events to satisfy the FDA’s requirement for cardiovascular risk.


Becton Dickinson — Strong growth in Diabetes Care franchise of 12%: In a call led by
president Vince Forlenza, Becton Dickinson’s Diabetes Care franchise reported strong F1Q10
results. Diabetes care sales totaled $201.5 million in F1Q10, up 12% (8.4% operationally) when
compared to the same quarter last year. Sales in the US rose to $96.6 million, up 9.2%, and
international sales grew to $104.9 million—an increase of 14.7% (7.7% operationally).
Sequentially, total Diabetes Care sales rose 11.5%, reflecting a sequential increase of 9% in the US
and 14% in international markets. Diabetes care is part of the Medical business segment at BD,
which grew by 12.7% in the quarter. Management cited the Diabetes Care franchise as one of the
key drivers for growth in the Medical business segment in F1Q10. Last quarter, management
forecast 8-9% global revenue growth for Diabetes Care in 2010. During Q&A, management
mentioned strong performance in the pen-needle sales in the Diabetes Care business and
opportunities for growth in international markets in that division as one of the motivations for
bullish guidance.



BMS — Onlgyza launch sluggish but management cites ripe opportunities ahead:
CEO James Cornelius led the BMS 4Q09 earnings call, noting ripe future opportunities for
Onglyza’s growth in the DPP-4 inhibitor market. As a reminder, in 2009, Onglyza launched in six
countries after achieving approval in the US in July and in the EU in October. In 3Q09, Onglyza
sales reached $20 million in the US after mid-quarter approval. This quarter, Onglyza brought in
a disappointing $4 million due to stocking and presumably tough competition from Merck. It is
fairly common to have new drugs in the second quarter impacted by stocking orders in the drug’s
first quarter on the market. Despite weak sales, positive signs for the drug emerged in 4Q09
including increased brand awareness among physicians, improved access and reimbursement, as
well as positive trends in physician’s intent to prescribe the drug. For comparison, when Januvia
was launched by Merck in 4Q06, it sold $48 million in its first quarter on the market. No mention
was made of dapagliflozin, an SGLT2 inhibitor in phase 3 development with AstraZeneca.
Looking forward, management noted a key step for the drug occurred in 4Q09 when the company
filed for a new indication for Onglyza as a fixed-dose combination with metformin in extended
release oral tablets. If approved, this combination therapy would be the only once-daily
combination of a DPP-4 inhibitor and metformin (Janumet, the Januvia plus metformin
combination, requires two doses per day). During Q&A, management suggested they are
confident there is still ripe opportunity for Onglyza to grow in the DPP-4 inhibitor class and for
the class itself to grow, despite pressures from new GLP-1’s coming to market. In our view,
Onglyza is off to a shaky start in a class where differentiation will be difficult; however, the oncedaily dosing of the combination with metformin would certainly be a key advantage for Onglyza
over the Januvia franchise, if approved. In general, we believe the DPP-4 inhibitor market will
continue to experience rapid growth. The ADA/EASD have begun to push for earlier insulin use
and it would not be surprising if physicians opt for a more aggressive therapy, such as GLP-1’s,
earlier than DPP-4 inhibitors. Still, GLP-1’s are all injectable, which will continue to drive patients
and physicians away from this therapy. If Amylin’s exenatide-once-weekly (EQW) is approved in
2010, there may be an even narrower space for Onglyza to grow since we assume Merck would be
more aggressive regarding newly diagnosed patients.



Eli Lilly – Humalog posts consistently strong growth, up 16%: In a call led by CEO John
Lechleiter, Eli Lilly announced 4Q09 and full-year 2009 results, which showed continued strong
growth for Humalog. Humalog sales in 4Q09 were $530.8 million, rising 16% from $457.9 million
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in the same quarter last year; this is the second quarter that Humalog has marked over $500
million in sales. In contrast to the bleaker picture painted by previous quarters, Humulin sales
showed a slight increase in 4Q09 at $273.0 million, up 4% from 262.4 million in 4Q08; driven
mostly by OUS sales, growth was attributed to increasing demand outside of the US, though
hampered by unfavorable impact of foreign exchange and lower prices. Total Lilly-recognized
revenue for Byetta in 4Q09 was $120.5 million, up 17% from $103.0 million in 4Q08. Growth was
driven by sales in international markets, up 15% – notably, management attributed much of this
growth to the expansion of the GLP-1 market through the continued establishment of Novo
Nordisk’s Victoza (liraglutide) in the EU. With exenatide once-weekly (EQW) not yet submitted in
the EU until 1H10, we will be interested to see if this trend maintains through 2010; while
presumably Victoza has an opportunity to gain substantial market share vs. Byetta, it may well be
that they grow the market but Byetta keeps some share plus adds some new users who hear about
GLP-1 through Novo Nordisk’s sales force but who have some worry about the US label. In the
full-year 2009, worldwide Humalog sales increased to $1.959 billion, up 13% from 2008 – we
suspect growth will continue to rise nicely in 2010, particularly if Lilly’s sales force can continue
to expand the market and take some market share in the mealtime analog market. Humulin sales
in 2009 continued to stall at $1.022 billion worldwide, down 4% from 2008; we still feel this
reflects decreasing demand in the US as the market shifts more toward the use of insulin analogs.
As reflected in yesterday’s Amylin results, worldwide Byetta sales in 2009 were somewhat
unsatisfying at $796.5 million, up 6% from 2008. Total Lilly recognized revenue during this
period was $448.5 million, up 13% from 2008.
While there was little update on candidates in the company’s metabolic pipeline (sans a general
“1H10 milestones” slide that promoted EQW’s pending approval, there were no product-specific
discussions), management did highlight glucokinase activator (GKA) LY2599506 as a key
compound to watch for in the future, with data ready for publication “later next year”; the
compound recently moved into phase 2 trials. In the Q&A, concerns over safety comparisons of
EQW with Victoza dominated the conversation, to which Lechleiter echoed Amylin CEO Daniel
Bradbury’s sentiments, noting EQW’s dissimilar preclinical and clinical dataset and the large
Byetta safety database. While FDA labeling is up in the air, we still believe the safety record with
the exenatide molecule could appreciably differentiate EQW from the competition, in addition to
physician familiarity and a precedent of managed care access with Byetta. Finally, though
management has previously suggested Lilly-owned GLP-1 Fc would serve as the “next generation”
of GLP-1 rather than a substitute for EQW, we will be curious to see how the company promotes
the compound in the future in light of how EQW is received. The protocol for the phase 3 AWARD
program, expected in “the next couple months,” should provide some insight – we will be
interested to see if the company pursues the same aggressive superiority strategy as we have seen
in the DURATION trials.


Merck/Envoy Therapeutics – Collaborate on novel diabetes and obesity drug
discovery: Merck and Envoy Therapeutics announced a partnership toward the discovery of
novel diabetes and obesity therapies. According to the multi-year agreement, Envoy will receive
an upfront fee and research funding to employ its bacTRAP technology to identify proteins
expressed in specific cell types related to metabolic disorders. Merck will then work to develop
compounds that modulate these proteins toward novel drug discovery. Envoy will be eligible to
receive milestone payments on any identified candidates carried through development as well as
royalties on those brought to market. Envoy Therapeutics, a drug discovery company formed in
2009, announced the closing of its first financing round, an $8 million private placement of the
company’s Series A Preferred Stock, last October. The round was led by 5AM Ventures, with other
investors participating in the financing including Takeda Research Investment and Roche
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Venture Fund. The company doesn’t really have an extensive website, and interestingly, obesity is
noted as a focus on the website but diabetes isn’t.
As Merck’s non-Januvia related metabolic pipeline remains relatively thin (the company currently
holds unidentified MK-0893 and MK-0941 in phase 2 trials for the treatment of diabetes, as well
as undisclosed insulin sensitizer MK-4074 in phase 1), we see this as a positive for the future of
the company’s diabetes program; we are also encouraged to see Merck making more movements
toward the treatment of obesity after having retreated following the failure of taranabant, its CB1
receptor. As Envoy is a relatively new player, there is little publicly available information on the
company or its bacTRAP technology. However, founded by Nobel Laureate Dr. Paul Greengard
and Howard Hughes Medical Institute investigators Drs. Nathanial Heintz and Jeffrey Friedman,
Envoy appears to have significant brainpower behind it – we look forward to hearing more
developments as they become available.


Abbott — Diabetes Care sales fall 8%; updated Navigator approved: Abbott reported
Abbott Diabetes Care (ADC) 4Q09 results in a call led by CFO Thomas Freyman. In Diabetes
Care, global sales of $332 million fell 1.3% on a reported basis, or 4.0% operationally, when
compared to 4Q08. During the 3Q09 call, management forecast had flat sales growth for the
Diabetes Care business in 4Q09, projecting sales in the range of $340 million globally, which
would have been the segment’s second best quarter ever. While actual earnings in 4Q09 were
slightly shy of this prediction, it was the best quarter for ADC in 2009, and revenues were $15
million more than in any other 2009 quarter, though 4Q09 sales were lower than three out of four
quarters in 2008 and US sales were lower than in all years since 2004. Specifically, US sales of
$126 million fell a sizable 12.6% from $144 million in 4Q08 on a tough comparison. International
sales of $206 million rose 7.1% on a reported basis, or 2.4% operationally, when compared to
4Q08. Management noted the negative impact of the economy on the business, but emphasized a
continued focus in the division on growing profitability, especially through growing retail
prescription share in 2010 through expanded outreach and patient education. This makes sense
since this is a more profitable area (particularly compared to mail-order, the fastest-growing
channel in the market), especially with insulin-using pharmacy-goers who have the highest
testing frequency of all patients.
Abbott Diabetes Care reported $1.24 billion in global sales in 2009, down 8.2% on a reported
basis, or 2.6% operationally, when compared to earnings of $1.35 billion in 2008. ADC had
registered 8% growth in 2008 globally, so we do note this was a particularly challenging
comparison, given the times. US sales for 2009 fell 11% to $498 million from $559 million in
2008. It was a particularly negative milestone in our view that sales in the US dropped below the
half a billion level – they’d reported at least $500 million in US sales since 2005 sales were
reported. For the year, international sales fell to $744 million in 2009, a decline of 6.3%, though
an operational gain of 3.3%, when compared to 2008 sales of $794 million. We see the
operational increase as a positive and note that international sales as a percent of total have
increased from 51% in 2005 to 60% in 2009. With the continued pricing pressure, Abbott’s aim
seems to be to continue to bolster weak sales in the US with meaningful operational growth
overseas, although currency losses clearly also impact the business and presumably international
sales are less profitable. As expected, CGM revenues were not reported separately and we
estimate this business sold about $1 million but admittedly this is a guess. Looking forward to
2010, management forecasts mid-single-digit reported revenue growth in the Diabetes Care
business. At about half the size of J&J’s Diabetes Care segment, Abbott took a proportionally
harder hit in the SMBG market, with J&J down 3.7% for 2009 compared to Abbott’s 8.2%. On
both a quarterly and yearly basis, when compared to J&J, Abbott appears to have weaker
performance in the US and in international markets. While there were no diabetes pipeline
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updates on the call, a new strip was submitted to FDA last fall to address the PQQ enzyme issue;
we expect approval of this shortly.
Also, although not discussed on the call, an updated Navigator was approved by the FDA late last
year with a one-hour calibration time, a major improvement to the current ten-hour time.
Although strategically, we imagine some of the plan for Abbott Diabetes Care in 2010 is just
keeping its head above water given the challenging dynamics of the field, we do believe a big boost
to the market would be the millions more people with diabetes currently without healthcare
insurance if healthcare reform emerges, currently in question. Disappointingly, diabetes was
absent from Abbott’s list of key areas of focus in the broad-based pipeline. That said, we are glad
to see Abbott’s focus on and success with its lipid business, a growing area of concentration for
the company and one that is certainly important for many patients with diabetes. Too, we
certainly see Abbott addressing multiple other needs of people with diabetes through cholesterol
medicine Trilipix, kidney medication Zemplar, nutrition drink Glucerna (up double digits in
4Q09) and in the company’s highly successful vascular franchise.


Amylin – Modest 1% gain in Byetta sales offset by 7% decline in Symlin sales: Amylin
announced 4Q09 results in a call led by CEO Daniel Bradbury. Net product sales were $184.3
million in 4Q09, falling a modest 0.3% from $184.9 in 4Q08. Byetta sales gained a slim 0.6%,
rising to $163.7 million from $162.7 million in the same quarter last year while sales for Symlin
fell to $20.6 million in the quarter, a loss of 7.2% from $22.2 million in 4Q08. For Byetta, this is
the first gain of the year, but in a very easy comparison with 4Q08 when the drug lost 7.7%. This
was the weakest quarter for Symlin in 2009, with sales falling to the lowest for the drug since
1Q08. We note the comparison for Symlin is a challenging one, as 4Q08 was its second highest
grossing quarter of sales; however, in absolute terms, the drug has bounced between $20 million
and $23 million in sales for the past two years. We believe that weakness for both Byetta and
Symlin stems from lack of optimal training on titration and challenging perceptions in the
marketplace largely concerning complexity. For the full year 2009, net product sales fell to $754
million, a loss of 1.5%, down from $765.7 million in 2008. Byetta sales fell from $678.5 million in
2008 to $667.6 million in 2009, a decline of 1.7%. Symlin sales were essentially flat in 2009,
falling 0.1% to $86.4 million. Compared to 4Q08, non-GAAP operating loss fell 16% to $17
million in this quarter. Notably, non-GAAP operating loss fell to only $58.7 million in 2009, down
a substantial 57% from $137.2 million in 2008. This met and surpassed the expectations of
guidance delivered in 3Q09 predicting non-GAAP operating loss for the year would be between
$60 to $70 million for 2009, demonstrating that Amylin is on track to deliver on the promise to
establish sustained cash flow positive operations by the end of 2010. At the end of 4Q09, Amylin
held cash, cash equivalents, and short-term investments of $667.8 million. Indeed, it’s a good
time to have lot of cash and world-class partners, which the company has, leading into 2011.
Clearly from the management’s presentation and the following Q&A, while 4Q09 results were
behind stated goals for the year, a major (if not singular) focus remains the pending approval of
exenatide once-weekly (EQW). While there was little update from Amylin’s presentation at the
J.P. Morgan healthcare conference earlier this month, management showed strong confidence
that FDA would complete its review of EQW by the March 12, 2010 PDUFA date, reiterating that
the agency’s 74-day letter and Amylin’s 120-day safety update were completed on-time; Bradbury
also repeated that FDA completed its review of the new EQW manufacturing facility and that its
observations were addressable in line with the PDUFA date. In the Q&A, management fended off
comparisons between the safety profile of EQW and recently approved Victoza – without
question, we see the approval of Victoza as a positive for EQW, reinforcing FDA’s comfort with
the GLP-1 class. If EQW eludes Victoza’s black-box warning, this could also serve as an additional
point of differentiation, though it is still unclear how FDA will come down on final labeling. We do
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note that the agency’s communication thus far has been very specific to Victoza and the signals
observed in preclinical studies. Remaining trials with EQW include DURATION-4 (EQW as
monotherapy versus metformin, TZD, or DPP-4 inhibitor; results expected in 2H10),
DURATION-6 (open- label vs. liraglutide; first patient initiated in early January 2010 with results
expected in 2011), and EXSCEL (cardiovascular outcomes study with protocol currently under
review; to initiate by the end of 1Q10). Long-term, we look forward to EXSCEL results, as we feel
a confirmed CV benefit would significantly differentiate EQW from other options; with a label
showing CV disease reduction, EQW could compete with metformin as first-line therapy for all
patients. Indeed, all eyes are on March – our main questions at this stage relate to the FDA
process and patient and HCP reaction to an injected medication.


Eli Lilly – Partners with Alizé Pharma to develop novel type 2 diabetes candidate
AZP-01: Eli Lilly announced an agreement with France-based Alizé Pharma to develop Alizé’s
novel type 2 diabetes drug program AZP-01. The program, centered on the company’s unacylated
ghrelin (UAG) agonist, is currently in phase 1 and also includes potential analogs in the design
phase. While details remain scarce, Eli Lilly will pay Alizé an undisclosed upfront fee in return for
an exclusive option to license the program. Both companies will collaborate on development. As a
reminder, UAG consists of the ghrelin peptide removed of the n-ocatnyl moiety on the serine
residue in the third position; early clinical studies have suggested that UAG infusion increases the
first-phase insulin response and decreases free fatty acid levels. However, both Eli Lilly and Alizé
appear excited about potential signals observed in preclinical studies with UAG, such as insulin
sensitization and the inhibition of beta cell apoptosis – we await further confirmation from
clinical trials before concluding on the potential of the class.
While Eli Lilly has stated it would be placing less focus on pursuing acquisitions, the agreement
does seem in line with the company’s commitment to broaden its early pipeline – Eli Lilly now
holds eight diabetes/obesity compounds in phase 1 (including the identified basal insulin), five in
phase 2 (including glucokinase activator LY2599506, GLP-1 PEG/LY2428757, and anti-IL-1β
antibody), and two in later stage phase 2/3 or phase 3 trials (including GLP-1 Fc). By our count,
other companies involved in the research of ghrelin and related agonists for the treatment of
diabetes include 7TM Pharma (phase 1) and Elixir Pharmaceuticals (preclinical); Aeterna Zentaris
(preclinical) and Tranzyme (TZP-301; preclinical) are pursuing ghrelin-related compounds for the
treatment of obesity.



Abbott – Meridia sales suspended in European markets; FDA tightens labeling to
exclude further high-risk individuals: On January 21, 2010, EMEA, in response to the
results of long-term outcomes study SCOUT, issued an advisory to Abbott to suspend the sales of
its weight-loss drug Meridia (sibutramine; marketed as Reductil and Ectiva in the EU). FDA
subsequently requested the company further narrow labeling to exclude individuals with a history
of peripheral arterial disease and uncontrolled hypertension (>145/90 mmHg). This follows
FDA’s warning on Meridia in November 2009, in which the agency warned against use in highrisk individuals, reacting to preliminary results from SCOUT that suggested an increased risk of
cardiovascular events in patients with a history of cardiovascular disease using Meridia (occurred
in 11.4% vs. 10% of patients on placebo). Further results now specify that increased risk was
significant only in patients with both a history of type 2 diabetes and CVD (1.182 HR; 95% CI
1.024-1.354); while non-significant, patients with only a history of CVD trended toward increased
risk (HR 1.274; 95% CI 0.915-1.774). FDA has stated that further action will be delayed until full
results are submitted from Abbott sometime in March; the agency has also planned an advisory
panel on SCOUT, likely to be held this September.
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Given the high-risk population included in SCOUT, we still feel study results are not surprising.
However, we are following EMEA’s decision to suspend sales very closely; though the agency
suggested Abbott would have the opportunity to reverse the suspension by providing “data that
are sufficient to allow the identification of a group of patients for whom sibutramine’s benefits
clearly outweigh its risks.” We note that this is somewhat irrelevant for Abbott from a commercial
perspective; as we understand it, 2008 Meridia sales were only roughly $350 million, which were
mostly OUS sales. Although the revenue is no longer reported, the company recently allowed that
2009 sales were roughly $300 million, a slightly higher decline than we would have forecast.
However, we are curious whether these developments will impact the regulatory processes for
next generation weight-loss drug candidates Qnexa (Vivus), Contrave (Orexigen), and lorcaserin
(Arena). While there are considerable differences from Meridia in these drugs’ mechanisms of
action, it is difficult to forecast how FDA will internalize these new results. We don’t believe
Abbott has invested particularly in Meridia for many years although we note that taking Meridia
off the European market comes at an expense of approximately $35 million, according to the
4Q09 earnings release.


Biocon – Very strong quarterly results and a new BGM partnership with Bayer:
Biocon Chairman Kiran Mazumdar-Shaw led Biocon’s F3Q10 call announcing the company’s
quarterly financial results. Total biopharmaceutical sales of Rs. 566 Crores ($121.4 million) in
F3Q10 rose 51% from Rs. 375 Crores ($76.2 million) in F3Q09. Although Biocon does not
separately report sales of insulin or other diabetes products, Mazumdar-Shaw noted during the
Q&A session that traditional insulin accounts for nearly 10% of Biocon’s global revenue, excluding
its German subsidiary Axicorp. As such, we estimate insulin sales to be roughly Rs. 45 Crores ($10
million) in F3Q10 – the vast majority of this would be its “regular” insulin as its “basalog” product
was approved in mid-2009. Basalog represented an additional 4% of Biocon’s global revenue, or
the equivalent of about $3.2 million.
Notably, Biocon has launched Bayer’s Breeze 2 blood glucose meter in India, following an
agreement the two companies signed in mid-2009. Although management did not discuss any
specifics of this launch, we believe the addition of the Breeze 2 meter to Biocon’s portfolio of
diabetes products is an interesting move for both companies. Strategically, the partnership is
likely set to try to move more patients toward insulin. Indeed, on the call, management outlined
plans to encourage earlier diagnosis and better treatment of diabetes patients, emphasizing the
importance of educating physicians on the benefits of insulin initiation and good glycemic
control. In the next year, Biocon’s focus will be on increasing the diabetes market itself, which
management estimated is growing at a very robust 17% annually; the market in India, it believes,
has the potential to reach about $100 million. Biocon’s market share is approximately 12% for the
Indian insulin market and the company hopes to increase the size of its sales force, currently 300
reps. There was no news on the oral insulin candidate, IN-105, for which an IND has been
submitted to the FDA – we are waiting to hear from Biocon whether the IND has been accepted.
Mazumdar-Shaw indicated that IN-105 could be launched as early as 2011 in the Indian market;
obviously, this depends on phase 3 results, expected in mid-2010. Lastly, there were no updates
on the co-development deal with Amylin to develop a peptide hybrid, “phybrid,” for the treatment
of type 2 diabetes.



J&J — 4Q09 worldwide Diabetes Care sales down 2%; Animas continues strong;
SGLT-2 canagliflozin now in phase 3: J&J announced 4Q09 and FY09 results in a call led by
CFO Dominic Caruso. LifeScan/Animas (Diabetes Care Franchise) sales were $655 million
worldwide in the fourth quarter, technically up 13.1% on a reported basis and up 8.0%
operationally in a very easy comparison with 4Q08 although operationally, the business showed a
decline of 2% globally. US sales of $313 million rose 13.8% on a reported basis and a 7% decline
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operationally for the quarter. International sales of $342 million rose 12.5% on a year-on-year
reported basis and up 2.9% operationally. As a reminder, in 4Q08, J&J sales were impacted by a
substantial adjustment to sales rebate reserves, reflected in a 24% decline in US sales in the
quarter. During the call, management specifically noted that worldwide Diabetes Care Franchise
sales would have fallen 2.0% for the quarter and US sales would be down 7% if the adjustment in
4Q08 were excluded. The rebate adjustment does not affect international comparisons; because
4Q08 was the only quarter to report a decline in international sales (2.4%) compared to several
consecutive quarters with double digit sales growth, the international comparison in 4Q09 is an
easy one as well. In terms of full year 2009 revenue, Diabetes Care global sales fell to $2.44
billion, down 3.7% on a reported basis, or down 1.3% operationally, when compared to full year
2008. US sales for 2009 fell to $1.22 billion, down 3.5% compared to 2008, while international
sales fell to $1.22 billion, down 4% on a reported basis or up 0.8% operationally when compared
to 2008. Management cited both lower volume (presumably stemming from lower testing
frequency) and continued pricing pressure as factors contributing to the weaker sales. All in all,
this report caps a tough year for J&J’s diabetes business globally, stemming from a variety of
factors that we have written about over the past year, especially pricing pressure.
Although it is much smaller than LifeScan, Animas continues to represent the bright light at
J&J—it is in the midst of continued expansion and achieved 20% operational growth in 4Q09 in a
solid comparison (growth in 4Q08 was over 30%). We have now seen extremely consistent and
strong growth of 20-30% from this business for the last eight quarters. Management once again
cited growth of the international market and new product launches as key drivers to success for
Animas.
While management did not give specific forecasts for Diabetes Care, the company expects to see
businesses relying on out-of-pocket spending (like the LifeScan SMBG portion of Diabetes Care,)
to continue to be negatively impacted, at least in the near term. Notably, however, during Q&A,
management emphasized diabetes as an area with huge growth opportunity in the future. While
we agree with this view, we also note that this market is in the midst of drama and trauma from
various perspectives (technologically, regulatory, financial). While the strategy was not discussed
explicitly in terms of Diabetes Care, the company sees opportunity to improve sales with
increased access to healthcare abroad. While this was a disappointing year for Diabetes Care at
J&J, we are glad to see the company continuing to focus on diabetes, a modern technology
perspective (through new technology at LifeScan and increased focus in Animas and the new
JDRF partnership) and pharmacotherapeutic interventions (canagliflozin).


Novartis – Galvus/Eucreas continue to show strong growth: CEO Daniel Vasella led the
4Q09 and full-year financial results for Novartis. Galvus/Eucreas sales in 4Q09 were $66 million,
up almost three-fold from $17 million in 4Q08 and up 32% from $50 million in 3Q09.
Galvus/Eucreas sales for 2009 were $181 million, up 277% from $48 million in 2008. Revenue
from the company’s DPP-4 inhibitor has been steadily growing over the past year at a nice clip on average, a quarterly growth rate of just under 40%. Although sales of Galvus and Eucreas are
not reported separately, the company noted that Eucreas accounts for the majority of Galvus’
sales. In addition, Novartis announced that Galvus has been approved in Japan under the brand
name Equa. We are impressed by the steady growth of Galvus and continue to believe there is
significant room for expansion of the overall DPP-4 inhibitor market.
During the main presentation, Vasella presented several exciting opportunities in the pipeline,
including the company’s anti-IL-1 antibody, Ilaris (canakinumab), for the treatment of type 2
diabetes. As a reminder, Ilaris was recently approved in both the EU and the US for the treatment
of cryopyrin-associated periodic syndrome (CAP). We believe Ilaris is in phase 2 trials for
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diabetes. During the company’s 2Q09 financial results, management noted that the drug could be
filed as early as 2012. There was no mention of LCQ908, a novel DGAT1 inihibitor for the
treatment of type 2 diabetes. Lastly, Novartis followed through on its promise to file Lucentis in
the EU in December 2009 for the treatment of visual impairment due to diabetic macular edema
(DME). The company did not comment on the status of the drug in the US (Genentech holds the
US rights to the compound).


Amgen – Renames glucokinase activator ARRY-403 as “AMG 151”: Executive Vice
President of R&D Roger Perlmutter led the pipeline update during the 4Q09 financial results for
Amgen. He briefly mentioned the licensing of ARRY-403, a glucokinase activator, from Array
BioPharma in December 2009. Amgen has renamed the compound “AMG 151” and is currently
referring to it as “ARRY-403/AMG 151.” As a reminder, Amgen has obtained worldwide exclusive
rights to Array’s glucokinase activator program (for more information, please refer to the
December 16, 2009 Closer Look). There was no mention of the company’s DPP-4 inhibitor, AMG222, being developed in partnership with Servier. During Amgen’s 2Q09 earnings results, the
company stated that the phase 2a study of AMG-222 “supported continued phase 2 development”
of the drug. However, we have heard no news from Amgen on plans to pursue further clinical
development of this compound.



Transition Therapeutics – Announces results of phase 2 trial of gastrin analog in
type 2 patients: Transition Therapeutics announced results from a phase 2 study of its gastrin
analog TT-223 in type 2 diabetes patients. Eli Lilly has a licensing and collaboration agreement
with Transition Therapeutics, which will give the company exclusive worldwide rights to develop
and commercialize gastrin-based therapies. The company has chosen to release only top-line data
at this time, presumably for competitive reasons. In the randomized, double-blind, placebocontrolled, dose- ranging phase 2 study, poorly-controlled patients with type 2 diabetes were
given a maximally tolerated once-daily dose of TT-223 or placebo via subcutaneous injections for
a period of 12 weeks. Patients receiving treatment achieved an A1c reduction of 1.1%, while
placebo patients experienced an A1c reduction of 0.22% (baseline A1c for both groups was in the
range of 8.7-8.8%), when measured at the end of the six-month post-treatment follow up period.
Post-prandial glucose levels and area under the curve (AUC) glucose also showed improvement
when compared to placebo, but not against baseline when measured at three and six months posttreatment—details have not yet been released. Patients did not show improvement in fasting
plasma glucose and mixed-meal glucose tolerance tests. No treatment related serious adverse
events were reported; however, some patients experienced nausea early in the treatment period
that abated over time. No change in weight was observed in the patients. While these results are
impressive given that they represent only three months of treatment and longer-term benefit (six
months after cessation of treatment), we see the weight neutrality as a downside.



Dr. Reddy’s – Plans to meet with regulatory officials this month to decide on future
design of phase 3 trials for balaglitazone: Dr. Reddy’s announced financial results for
F3Q09. There was little mention of the company’s selective partial PPAR agonist balaglitazone in
phase 3 studies. As a reminder, the drug has completed its first phase 3 study comparing
balaglitazone to pioglitazone (Takeda’s Actos) and placebo (for more information on topline
results, please see January 6, 2010 Closer Look). During Q&A, management said they plan to
meet with regulators “this month” to receive input and feedback on the design of additional phase
3 studies that will be necessary for approval of balaglitazone. Dr. Reddy’s is exploring potential
partnerships and out-licensing the product to a third-party. Given the lack of detail in the
reported topline results for the first phase 3 study, it is difficult to assess the overall attractiveness
of balaglitazone; however, the company is planning to position the drug as a compound as
effective as currently available TZDs differentiated by a significantly improved safety profile. We
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especially look forward to hearing more data from the first phase 3 study on efficacy (baseline
A1c, statistical significance, seven-point profiles) and safety (edema, bone density/fractures, CHF)
in future presentations. We look forward to hearing about the CV outcomes trial requirements, in
particular.


Novartis – Gains approval for vildagliptin in Japan as Equa: Novartis’ vildagliptin,
known as Galvus in the EU, has been approved for marketing and sale in Japan under the trade
name Equa. As a reminder, vildagliptin, a DPP-4 inhibitor marketed for the treatment of type 2
diabetes, is not approved in the US, but has been approved in the EU since February of 2008 with
solid performance in that market, bringing in year-to-date sales of $115 million as of 3Q09. Japan
represents the company’s second-largest pharmaceutical market and studies with Galvus there
showed strong results, with an A1c drop of 1.2% (baseline undisclosed), and in which half of the
participants in major studies to an A1c of 6.5% or less, the level recommended by Japanese
medical authorities. Equa has been approved to be used as a monotherapy or in combination with
a sulfonylurea at 50 mg once- daily or 50 mg twice-daily doses. Details of the launch for the drug
have not been provided. Japan holds a rich market opportunity in the diabetes space, with an
estimated 7-9 million patients with type 2 diabetes, 70% of who are believed to be failing to
achieve target blood glucose control with currently available therapies. We have seen increased
focus and aggressive attention to the far-East markets from several companies in the last year.
Although Novartis has presumably decided not to pursue vildagliptin further in the US and
Merck’s Januvia (sitagliptin) remains the reigning DPP-4 inhibitor in the country, vildagliptin
was reportedly outperforming competition in select international markets as of 3Q09. With an
established name-brand presence in Japan, we see this approval as a good opportunity for
Novartis to continue to build the strength of its diabetes business in the international markets –
particularly since Merck does not have much of a lead, with Januvia only having been approved in
October, 2009.



Lexicon – Completes very successful four-week trial of SGLT2 inhibitor in type 2
patients: Lexicon Pharmaceuticals announced positive results from a four-week phase 2 trial of
its leading SGLT2 inhibitor candidate, LX4211, in patients with type 2 diabetes. The trial was
conducted as a single-center, randomized, double blind, placebo-controlled study of 36 type 2
patients, who were placed on a controlled diet for the duration of the study. Patients treated with
placebo were compared to patients treated at 150 mg or 300 mg once-daily oral doses of LX4211.
In four weeks of treatment, average A1c fell from 8.2% to 7.0% in the 150 mg dose group and from
8.5% to 7.2% in the 300 mg dose group. This compares to a reduction in A1c from 8.2% to 7.7% in
the placebo group, a high drop, presumably due to the controlled setting. Patients treated with
LX4211 also benefitted from significant reductions in fasting plasma glucose (FPG), with the 150
mg and 300 mg dose-treated groups achieving average reductions of 53.4 mg/dl and 65.9 mg/dl,
respectively, while placebo decreased FPG by 15.1 mg/dl. Patients taking LX4211 were also
reported to display significantly improved glucose tolerance following an oral glucose tolerance
test (OGTT). Relative to placebo treated patients, patients treated with LX4211 were reported to
have achieved superior weight loss, reduction in triglycerides, and lowering of blood pressure. The
drug appeared to be safe and well-tolerated in the study, with adverse events occurring in equal
proportion across all treatment groups, including placebo. Importantly, there were no adverse
events of urinary tract infections reported during the study. While we are curious to see if the
substantial declines in A1c, FPG, and improvements in OGTT, weight, and cardiovascular
parameters can be maintained in a longer and less-restrictive study environment, we believe these
are very positive results for Lexicon, particularly if the compound is synergistic (or even additive)
to other drugs such as a SPPARM. Several other companies are developing SGLT2 inhibitors, with
dapagliflozin by Astra-Zeneca/Bristol-Myers Squibb being the farthest along, now in phase 3 in
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the US and to be submitted this year in the EU; however, we suspect LX4211 may have a uniquely
engineered chemistry that could offer a differentiated profile compared to other compounds in its
class. Ultimately, assuming dapagliflozin makes it to market before the others, commercial
success will likely depend upon successful head-to-head comparison trials.
— by Sanjay Trehan, Eric Chang, Jessica Swienckowski, Nick Wilkie, and Kelly Close

4. Regulatory expert Dr. David Orloff speaks on the current state of
diabetes and obesity drug development
We recently had the opportunity to speak with one of the world’s leading experts on US regulatory
affairs in the endocrinology and diabetes arena, David Orloff, MD. Currently, Dr. Orloff is the Executive
Director of Regulatory Affairs at Medpace, a full-service contract research organization focused on
cardiovascular, metabolic, and oncologic diseases. Previously, Dr. Orloff was the Director of the
Division of Metabolism and Endocrinology Products at FDA, where he was in charge of overseeing the
regulatory process at the FDA for drugs intended for the treatment of diabetes, obesity, dyslipidemia,
and other endocrinologic disorders. His firm, Medpace, is currently working with a number of
companies in the diabetes and obesity industries, including ActivX, Diasome, Daiichi Sankyo, InteKrin,
NephroGenex, and Vivus (as well as presumably at least a handful of others – the ones noted are the
ones that are publicly disclosed).
Regulatory risk continues to play an increasingly important role in the development of novel diabetes
drugs today, particularly in the US. With the 2008 changes to cardiovascular risk assessment guidelines
required in clinical trials for new diabetes drugs, companies have been reassessing the risk/benefit
profiles of the diabetes drugs in their pipelines. Although it is likely too early to comment on the absolute
impact of these new requirements, Dr. Orloff shared his opinions on the FDA requirements for assessing
cardiovascular risk, the overall regulatory climate for diabetes and obesity drugs, and the FDA’s
decision-making process. While he believes a comfortable level of assurance of CV safety can be
accomplished without an outcomes study prior to approval, he did emphasize that the requirements
have clearly defined where the “goal posts” lie. Nevertheless, he completely acknowledged that the
amount of time and money that must be invested in a prospective new diabetes drug has substantially
increased. Overall, there seems to be an industry-wide shift to the research and development of
potentially cardioprotective glucose-lowering agents; at the same time, while there is more uncertainty
on the regulatory front, recent news on Novo Nordisk’s liraglutide was positive and we can say now
that we believe the FDA sees it as a major priority to create alternative diabetes therapy for patients –
not something we would’ve had as much conviction saying prior to the January 25 approval date.
BIG PICTURE ASSESSMENT OF REGULATORY ENVIRONMENT IN EARLY 2010
KELLY CLOSE: Thank you so much for speaking with us, Dr. Orloff. To start off, broadly,
can you comment on the current regulatory environment for both big and small companies
developing diabetes drugs?
DR. ORLOFF: It’s quite obvious that the CV risk assessment requirements for new diabetes drugs have
caused companies to pause before entering into the diabetes space in therapeutics development. Given the
burden of increased time and cost, I don’t think anyone would disagree that the guidelines have had an
impact on funding in the diabetes space. Having said that, at the very least, the FDA has laid down very
clear rules so companies are aware of where and what the target is; the goalposts have been moved,
perhaps, but we know where they are. Viewed optimistically, I don’t believe this adds any more real risk to
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the proposition of developing new diabetes drugs. In other words, if a company otherwise finds no
evidence to support potential CV risk based upon a drug’s mechanism of action, animal studies, and
earlier phase clinical trials, then the real development risk associated with that drug (i.e. the possibility it
would fail on the finish line because of the emergence of a CV risk signal in an outcomes study required by
the FDA) does not change appreciably. But of course, the amount of money that has to be placed on the
bet of success is greater, even if the chance of success is the same. When all is said and done, then, the size
of the potential investment loss is greater, while the chance of losing it may be unchanged. I am not saying
that those facts ought to make anyone feel particularly good, of course. So again, the observation (not
from me, but the community at large) is that there is a concern about entering into the diabetes space. By
the same token, when the FDA issues guidance that’s interpretable and clear, then at least drug and
biotech companies know where they stand.
SANJAY TREHAN: Thank you. More specifically, can you discuss a recent example, Novo
Nordisk’s liraglutide? What did you think of the outcome of their regulatory process, from
their submission to advisory board to approval?
DR. ORLOFF: I think it serves as an example that the system does work. Liraglutide was studied in a
comprehensive development program under guidance from FDA and other authorities; the FDA staff has
completed an exhaustive review of the results of those trials, “discussed” them in a public forum with
unconflicted advisors, tasked the sponsor with addressing emergent and/or residual concerns about risk
versus benefit, and ultimately approved a new, safe, effective treatment for type 2 diabetes. And I am a
strong believer in having multiple options within the same drug class. Despite predominant similarities,
we are all familiar with instances of individual differences in response to different agents, whether related
to efficacy or safety and tolerability. For better or for worse, trial and error still do play important roles in
individualization of treatment in the practice of medicine.

BIG PICTURE ASSESSMENT OF CV REQUIREMENTS FOR DIABETES DRUGS
KELLY: Backing up, back to 2008, what were the agency’s goals in creating the CV
requirement and do you think it has been constructive (with regard to FDA, patients,
physicians)?
DR. ORLOFF: My view is that in many cases, we are safe in assessing the potential for adverse CV effects
of a new drug short of a definitive trial on morbid and mortal CV outcomes, and the record speaks for
itself. Requiring a CV safety assessment prior to approval for all drugs for diabetes essentially dismisses
all of the priors in a development program (i.e., drug mechanism of action, specificity, pre-clinical
toxicology, safety pharmacology, etc) as completely irrelevant to considerations of human safety. The
thoroughness of the 21st century “work up” of a new drug should not be completely discounted and should
allow for exercise of judgment by the FDA. The decision and requirements for an outcomes study preapproval should be a matter of judgment based upon the information available for a specific drug as
opposed to an across-the-board requirement. This is an extremely costly requirement, not just for an
individual drug company, but also for society in general, to the extent that this money could be spent
elsewhere, specifically on other drugs in development. A post-approval requirement for clear information
that informs long-term risk benefit is very reasonable, and I am certainly a proponent of comparative
effectiveness research as a path towards enhanced public health through rational expenditure of
healthcare dollars. As for whether the pre-approval CV risk assessment actually helps patients or drug
companies — I think it is very early in this era and it is thus impossible to say. The dream, if you will, is to
find diabetes drugs that can ameliorate the natural history of diabetes, vis-à-vis CV complications;
however, these studies need to be designed differently than the “CV safety” studies the FDA has called for.
Of course, for this dream to be a reality, we are going to be looking for a long time, insofar as glucose
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lowering itself appears not to be a path to CV benefit, not at least in patients who have established
diabetes. The prevention-of-diabetes experimental model, along the lines of the ORIGIN study, where
treatment is initiated early in the course of metabolic progression towards insulin resistance, may be a
different matter. But once people have diabetes, although glycemic control may admittedly play a critical
role for microvascular complications, it is probably less important for macrovascular complications
compared to control of blood pressure and lipids and other risk factors.
KELLY: That’s interesting – can you comment on obesity in this vein? Specifically, do you
think the FDA has not required a CV outcomes trial for obesity drug candidates because
such a trial could take much longer?
DR. ORLOFF: That is probably in part the explanation. As you suggest, it is important to recognize that
the benefits that are going to accrue to individuals and populations from weight loss or maintenance of
normal weight are long-term benefits and so it makes sense to want to offer these treatments, if they are
safe and effective, to people earlier rather than later in the course of their disease and lives. Obesity is
simply defined by a patient’s weight or BMI and it antedates the complications of obesity, like diabetes,
hypertension, dyslipidemia, and CV disease. To the extent that the risks accrue over time, it is possible
that it is best to intervene sooner rather than later. The main point is that the population that may benefit
from weight loss is not at high enough short-term risk to make such an outcomes study feasible.
KELLY: Are CV trials ethically appropriate? Some companies seem to have very aggressive
timelines for these trials. Where do you think the balance lies – are companies eager to
find the patients with the most advanced diabetes so that they can conduct the trials more
quickly (to create more events earlier) or are they more worried that the “sickest” patients
may have more problems so they opt for patients with a shorter diabetes duration?
DR. ORLOFF: Historically, patients in clinical trials of new diabetes drugs (as well as lipid altering
drugs) have been patients with the target metabolic derangement, excluding those who are at a
particularly high risk for events in the short term. Therefore, these trials were done in “cleaner”
populations with size and duration designed to satisfy the desire to gain a clear understanding of drugrelated effects on more mundane, if you will, kinds of adverse events. The labels for such drugs might
therefore lead the uninitiated to believe patients taking these drugs are not particularly apt to experience
certain adverse events. However, when you conduct a trial in “sicker” patients, the absolute numbers of
adverse events of all kinds are going to paint a less rosy picture, not necessarily because the drug is less
safe. Of course, the same questions are always going to arise when you do safety assessments as to which
and how many of the events are actually caused by the drug – this almost always involves a comparison of
incidences to placebo or active comparator but it’s not quite that simple, since chance imbalances in
relatively uncommon, happenstance adverse events can paint a false picture of apparent harm, or benefit
for that matter. Finally, with respect to more common adverse events, to the extent that the background
incidences might be relatively higher in the “sick” population, it is arguable that it becomes more difficult
to detect small drug effects (i.e., a signal-to-noise problem).
It seems to me that most people are realizing that the better way to skin the cat is to do a dedicated
outcomes study that doesn’t have the primary objective of showing that the drug is a better glycemic agent
than placebo or comparator, nor of characterizing the basic safety and tolerability of the drug, but instead
is designed with a focused objective: to show, in a patient population that is primed to have events, that
you are not somehow increasing the risk.
SANJAY: When risk is discussed by anyone in the diabetes arena - potential partners, big
companies, small companies, investors - regulatory risk is the first type of risk mentioned.
Is this just the CV risk guidelines or timing at FDA or something else?
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DR. ORLOFF: In regards to regulatory risk at the IND phase (i.e. difficulties of getting through the
initial clearance process to get first-in-man studies started), I don’t think people should anticipate any
problems at FDA that aren’t necessarily going to occur with other regulators around the world. There is
increasing harmonization, particularly in diabetes and CV disease, where people in different parts of the
world are looking at the same programs, going to the same conferences, and understanding the issues
together. To that extent, I don’t think the central regulatory agencies will make a lot of difference at this
stage. As you know, FDA and ethical commentators have held that just because you can go to the ends of
the earth and conduct a trial that you can’t conduct elsewhere doesn’t make it right.

DIABETES THERAPY DEVELOPMENT
KELLY: I think there was a lot of admiration in the community when Amylin announced
the results of the DURATION trials, which were initially perceived as aggressive,
ambitious, bold trials and they have consistently come back in favor of EQW. Can you
comment on this relative to the FDA’s decision process with EQW?
DR. ORLOFF: It is perhaps ironic when you bring forward a new formulation of an old drug that
happens to work better, on one hand, you might expect everyone to jump up in the air and click their heels
and clap their hands and say fantastic, but the nervousness comes from the fact that if indeed it is more
effective, the possibility exists that the side effects of the drug could also be more prominent. Therefore,
for example, the lingering concern about pancreatitis risk and GLP-1 analogs – is that somehow going to
be a problem that emerges more clearly and perhaps with greater severity? Maybe. So it’s always a doubleedged sword.
SANJAY: Do you think the FDA has a good sense of the public health problem of diabetes?
There are nearly 1.6 million newly diagnosed patients every year and, based on average A1c
data, a sizable portion of these patients are poorly controlled. Does the FDA factor this
information into their decision making process?
DR. ORLOFF: I don’t have any doubt that the FDA generally, and the metabolic and endocrine division
specifically, has a good sense of the magnitude of the public health problems relevant to the drug
development programs they oversee. At the same time, while there’s always a goal on the part of the
agency to advance public health (in the case of the center for drugs, advancing public health is done
through the approval for marketing of safe, effective, high quality new drugs), the FDA’s first order of
business is to do no harm, because if you do harm, you can’t possibly achieve the promise of benefit of a
new drug. For a long time, obviously to the consternation of many, the FDA has put safety first. In the
fields we’re interested in (metabolic syndrome, diabetes, etc.,), the benefits of chronic-use preventive
therapies are supposed to accrue in the long-term and it becomes an even more scientifically and
emotionally complex calculus to address. The FDA is working according to statute and regulation,
tempered by their own institutional philosophy, but is obviously also impacted by congressional oversight
and public opinion. There is a very strong push to consider safety first. However, as you know, the time
and effort spent on safety that is priceless to one person may to another feel like a missed opportunity for
comfort, convenience, or even survival.
KELLY: From a public health perspective, there are so many fewer patients on insulin
therapy than would benefit from it. In light of this problem, how do you think the FDA
views insulin and inhaled insulin, especially if it would allow more patients to initiate
insulin therapy?
DR. ORLOFF: I think the same safety first rule applies. While it may be the case that broader use of
insulin among patients with type 2 diabetes would improve the outcomes for these patients because of
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improved glycemic control, from the FDA’s point of view, there is no regulatory restriction (i.e. vis-à-vis
labeling) that prevents anyone with type 2 diabetes from being treated with insulin. There is nothing that
the FDA can really do about this issue; to the extent that there is insulin available, I don’t think it is the
agency’s first priority to rush to approve a more convenient and appealing route of administration of
insulin in order that it will be used more broadly. There is insulin available if people want it; the FDA
needs to make sure any new insulin that becomes available is safe and effective and can be used when
integrated into diabetes management programs to a similar degree of safety and efficacy as traditional
injected insulin.

OBESITY DRUG DEVELOPMENT
SANJAY: Is it your sense that this new CV requirement has had any impact on obesity drug
development? Has it fueled a sense of speculation?
DR. ORLOFF: As far as the way obesity drugs have been developed for the better part of 15 or more
years according to FDA guidance, there is a requirement to provide some evidence that CV risk markers
that correlate with obesity are improved, as would be expected for the degree of weight loss observed. In
addition, a new drug needs to be studied in large numbers of patients for relatively long periods of time in
order to provide sufficient information on overall safety and tolerability to enable inference that the drug
is likely to be safe with chronic use. But the FDA encourages the developers to try to prove that the weight
loss associated with an obesity drug is associated with a CV benefit – this is a complicated experiment
merely because patients who are obese are not necessarily at a very high short-term risk for CV disease,
making it difficult to study the CV effects of treatment. At this point, I think the FDA has made it clear
that you need to demonstrate a certain amount of weight loss as well as improvements in those CV risk
markers that correlate with obesity in order to get an obesity drug approved.
KELLY: What about the prospect of using obesity drugs for prediabetes? In a sense, these
obesity trials could be turned into prediabetes trials by enrolling patients with
prediabetes?
DR. ORLOFF: There is only one criterion for obesity – it’s your BMI. There isn’t a glycemic criterion,
blood pressure criterion, etc. Very simplistically speaking, the story begins with obesity itself and proceeds
along a course to the so-called comorbid conditions. Meaning, many obese people are going to develop
these comorbidities even if they have not yet done so. And so obesity treatment programs, whether in a
clinical trial setting or in the real world, are ultimately prevention programs for the complications of
obesity. Again, it is critically important in the workup of an obesity drug to document that indeed those
prevention goals are met, whether it be based upon showing reductions in blood pressure, glucose, or
lipids or the prevention of the diagnosis of diabetes.

CLINICAL TRIALS
KELLY: Although managing an injected insulin regimen may be more complicated than
alternative routes, it seems like adherence trials are very difficult to perform. We would
love to hear what you have to say about the complexity of adherence trials.
DR. ORLOFF: Traditional safety and efficacy studies don’t generally test adherence. The clinical trial
situation, while it may be a useful approximation of practice and drug use in order to understand overall
safety and efficacy, is idealized relative to the real world. In the real world, once you’re stable and on a
medical regimen and have good healthcare coverage, you may see your diabetes doctor every three to six
months. However, in a clinical trial, for reasons largely related to ensuring a clear understanding of the
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safety profile of the drug and ensuring that no one is harmed by the drug in real-time, the visits are much
more frequent, involve much more intensive assessments. It is also important in a clinical trial to ensure
that patients are using the drug properly (otherwise it is not a valid test of drug efficacy or safety), so there
is a lot more reinforcement in terms of the importance of adherence to the regimen. Generally speaking,
clinical trials of diabetes drugs are not studies that compare the ability to adhere one regimen to another –
it may happen that a particular drug or method of administration is either so cumbersome or so
convenient that it underperforms or outshines the comparator but those are unusual situations.
KELLY: Has identifying patients and enrolling patients gotten more difficult in the last
year or is it actually easier because so many new people are being diagnosed?
DR. ORLOFF: From my viewpoint at a CRO that conducts a lot of trials in diabetes, I would say that
there has been no significant change in the level of difficulty in enrolling patients. In part, it’s because
there is a continued stream of new diagnoses, but it’s important to note that most diabetes trials do not
enroll naïve patients. The most common patient is one who is stable on metformin, which is the choice
first-line therapy around the world. So, there seems to be a steady-stream of such patients, most likely
because of the burgeoning epidemic.
KELLY: Will they perform cardiovascular safety studies in parallel with the efficacy,
comparator, or head-to-head trials?
DR. ORLOFF: I think the basic approach people are considering from a planning standpoint is that
these will be done with significant overlap. They may not start at the same time for no other reason than
there is always some dose-finding efficacy and safety work needed to establish the best dose with which to
approach the phase 3 program, and sometimes that may require waiting to initiate the longer outcomes
study. And then of course you heard the other way of approaching this, which is to do one big trial that has
dual objectives – to address the glucose lowering hypotheses and also to address safety. You can address
the glucose-lowering question in the first six months of treatment, after which, in that kind of design, you
can liberalize the diabetes management of the patients (it must still be a blinded study of
comparator/placebo versus study drug) but after the first six months, everyone would be treated to target
and all you would do after that is tally the CV events to confirm that those patients on the study drug are
not suffering from a greater degree of risk than those who did not.

FINAL COMMENTS
KELLY: Do you have any broad comments on the prospects for patients and providers
from a regulatory point of view?
DR. ORLOFF: As much as ever before, there is exciting and illuminating basic science research that will
ultimately be translatable to therapeutics development for the prevention and treatment of diabetes and
its complications. Whether the now year-old change in the FDA policy is going to slow things down, still
remains a question.
SANJAY: Thank you so much Dr. Orloff …
KELLY: … from all of us at Close Concerns!
— by Sanjay Trehan and Kelly Close

5. Conference Pearls: J.P. Morgan 28th Annual Healthcare Conference
January 11-14, 2010 • San Francisco, CA • https://events.jpmorgan.com/
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Each year, we look forward to attending the JP Morgan Healthcare Conference, which convenes
representatives from 300+ public and private companies in San Francisco’s historic St. Francis Hotel.
Per usual, the halls were packed, with over 3,500 investors gathering to hear the latest developments
and strategic updates for 2010. The number of companies with diabetes and/or obesity developments
also continued to increase, reflecting certain growth in the industry; this year, over 40 made
presentations, up from 17 in 2008. Amongst discussions on the uncertainties of healthcare reform, we
noted a certain sense of opportunity in the presentations, with numerous companies stressing the rapid
growth of the diabetes epidemic, the minority of patients meeting clinical standards of care, and the
need for new therapies and treatments. Notable developments from the meeting are presented below.


In a packed presentation, Daniel Bradbury (CEO, Amylin Pharmaceuticals) outlined
Amylin’s growth strategies for 2010, focusing on the launch of exenatide onceweekly (EQW) – we continue to believe this therapy has the potential to be a major
game-changer for patients. As in 2009, Amylin’s key growth drivers in 2010 are five-fold: 1)
leveraging the monotherapy indication of Byetta – given FDA has received integrated
Byetta/EQW safety data, we also suspect EQW approval could benefit from the lengthy
monotherapy review process; 2) the launch of EQW; 3) the continued growth of Symlin Bradbury reaffirmed the company would be increasing the promotion of Symlin, with plans to
explore OUS opportunities in 2010; 4) further development of the obesity program – we believe a
robust industry could develop in the obesity field if appropriate outcomes data are ultimately
shown for compounds in the field, including Vivus’ Qnexa, Arena’s lorcaserin, and Orexigen’s
Contrave; and 5) continued improvement of operating results - Bradbury reiterated expectations
to be cash flow positive by the end of 2010 and now for GAAP-operating profitability by the end of
2011. Clearly, the center of Amylin’s strategy center around EQW, which Bradbury characterized
as “the new gold standard” in diabetes care. We continue to believe that tolerability and ease of
use will play a large role in patient adoption of EQW – in the Q&A, Bradbury indicated that
tolerability results have been positive and that patients were satisfied with the 23-gauge needle,
though we await responses from outside of the trial setting. Bradbury also noted planned future
developments post-approval, including the development of a pen delivery device for EQW by
2012, further research into the once-monthly exenatide suspension (an update expected later in
2010), and possible transdermal/nasal delivery programs (the nasal program is in phase 1;
Bradbury characterized it as a lower priority program versus other programs the company is
investing in strategically).



Chris Viehbacher (CEO, sanofi-aventis) delivered his presentation on sanofiaventis’ strategic goals to an overflowing ballroom. Per usual, Lantus (insulin glargine)
took center stage. Viehbacher reiterated the goal to double Lantus sales by 2012, with plans to
solidify US and EU market share (sanofi-aventis has previously noted that Lantus maintains
roughly 70% of US basal insulin sales and about 60% of EU basal insulin sales) and expand in
emerging markets, particularly in Japan – as data continues to accumulate in support of early
insulin adoption (most recently the 4-T trial), we feel this goal could be attainable, though we will
be interested to see if the next generation of GLP-1 therapies will begin to impinge on Lantus’
growth. The other macro positive is that the combination of insulin and GLP-1 used off-label
continues to garner high praise from KOLs. Interestingly, with regard to sanofi-aventis’ own GLP1 candidate lixisenatide, Viehbacher confirmed speculations in the breakout Q&A that another
once-daily GLP-1 would likely not be competitive except as an add-on to multiple oral agents or
insulin (possibly subtly speaking against competition from the GLP-1 class; he also noted
pancreatitis with the GLP-1s “still may be an issue”), and that sanofi-aventis plans to develop a
device to co-administer Lantus and lixisenatide – we presume in this manner the company could
effectively hold a competitor in the GLP-1 space without cannibalizing Lantus sales. The
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company’s trial in concomitant GLP-1 and insulin therapy remains in early phase 1 trials. Notably,
Viehbacher also voiced the company’s interest in developing a diabetes franchise, investing in
various diabetes-related services and pursuing acquisitions in insulin delivery devices and
possibly blood glucose monitoring. We suspect the franchise could center on expanding both
Lantus and Apidra sales – Viehbacher suggested in the Q&A that there is potential to develop a
device specifically for Lantus delivery and clearly any pump would expand sales for Apidra, all
else equal. Although sanofi’s Solostar pen receives high praise from those with diabetes using it,
we certainly see the acquisition of a delivery device as a potential growth driver for Lantus sales.


Orexigen CEO Mike Narachi provided an update on the company’s obesity
franchise, concentrating on the commercial strategy for obesity compound
Contrave and multiple opportunities to expand the indication. Narachi stated that
Orexigen is on track to file Contrave’s NDA with the FDA in the first half of 2010, noting that the
bulk of the NDA has been completed. He outlined the company’s commercial strategy to leverage
a small number of high-prescribing physicians with an in-house specialty sales force. Narachi
believes a specialty sales force of 150 reps can reach the top seven deciles of current obesity
prescribers, accessing ~14,000 patients. If Orexigen finds a partner, it plans to expand to a sales
force of 500 reps to cover the top five deciles of current prescribers of “cardiovascular risk factor
meds,” accessing ~50,000 patients. In addition, he announced multiple pipeline opportunities to
expand Contrave’s indication to include depression in obese patients and smoking cessation
(mention of this reminds us of endocannabinoids from several years back). He presented data
from a proof-of-concept study of 25 obese patients with symptoms of major depression at
baseline (IDS-SR total score of ≥26). Contrave was found to significantly improve measures of
depression and induced, on average, 9% absolute weight loss in the “completers” population
(more detailed results were not announced) – while it will be key to determine what percentage
completers were of all patients in the trial, we know that depression is a major problem for obese
patients and that a market certainly exists. During the breakout session, Narachi indicated that
Orexigen will be prepared to commercialize the product without a partner, if it cannot strike a
deal on favorable terms. Since the company ended 2009 with $90 million in cash, the vast
majority of funds will be directed towards preparing for a potential launch for Contrave;
investment into Empatic or other pipeline opportunities will undoubtedly require raising capital
or a partnership.



CEO Leland Wilson reviewed Vivus’ drugs in development and discussed Qnexa at
length as a potential breakthrough drug for the treatment of obesity and obesityrelated comorbidities. He emphasized Qnexa’s ability to treat the cause of an underlying
disease, highlighting its superior efficacy in patients with diabetes and sleep apnea, without
displaying any signals for suicidal ideation, depression, or impaired cognitive function. He
mentioned that the weight loss effects lead “directly” to cardiovascular risk reduction, pointing to
the drug’s ability to significantly improve all risk factors at the full dose compared to the drug’s
efficacy at the low dose, which improves most but not all risk factors. After reviewing the results
of the phase 2 study of Qnexa in patients with obstructive sleep apnea, he mentioned that the
company would hopefully be able to conduct an outcomes study showing increased life
expectancy. It’s our impression some of the efficacy in sleep apnea for Qnexa stems from the
topamax side, suggesting Vivus will have a competitive advantage in sleep apnea; we weren’t
expecting the sleep apnea data and think it was very smart of the company to pursue this although
the results would likely need to be confirmed in a longer trial to be acceptable for indication
approval and reimbursement. We aren’t sure what outcomes would even be tested as this is such a
new area to be addressed by a pill – we do see a pill, of course, as being highly preferable, all else
equal, to a patient considering CPAP – this assumes it works as well. The question of whether this
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is a direct effect of weight loss “or if there is something else going on” continues to be discussed.
On the regulatory front, the company expects the FDA to accept the Qnexa NDA by early March
this year (1Q10) and hopes to file Qnexa in the EU by the end of 1H10. During a packed Q&A
session (“oh forget it! You won’t even be able to get IN the door…” investors outside were saying
to onlookers), Wilson elaborated on commercialization plans, noting that the ideal partnership
would consist of a US partner and another EU or rest of world (ROW) partner. He also indicated
that partnering before launch was “necessary” and virtually confirmed this would happen – he
wasn’t shy in disclosing they are the midst of multiple discussions currently. In terms of dosing
regimen for Qnexa, management stated that the middle dose (7.5/46 mg phentermine/
topiramate) would be the recommended dose since a patient can expect, on average, 80-90% of
the weight loss observed with the full dose as well as a minimal side effect profile. Patients will
move to the low dose (3.75/23 mg phentermine/topiramate) as a “maintenance dose” if they
cannot tolerate the middle dose. For obesity-related comorbidities, separate labels will be
required, of course, for different indications – we’re particularly excited about prospects for
diabetes, pre-diabetes, and sleep apnea (as a reminder, there is no pharmacologic agent currently
available or in testing that we know of for sleep apnea).


EnteroMedics CEO Mark Knudson presented new data on secondary endpoints
from the EMPOWER study in obese patients and preliminary results from the
ENABLE (DM2) trial in type 2 diabetes. As a reminder, EnteroMedics recently reported
disappointing results from the 12-month EMPOWER study, which failed to meet the primary and
secondary efficacy endpoints; management attributed these results to an unanticipated high level
of efficacy in the placebo group, which received a low-intensity signal of the Maestro RF system.
EnteroMedics has also previously demonstrated that the effects observed in the control arm were
nearly equivalent to the treatment arm. Knudson presented more data based on the hours of
using the Maestro system. There was a clear dose-response in the treatment arm depending on
the usage of the device; patients who used the device <6 hours experienced 4.7% excess weight
loss (EWL) on average, six to nine hours experienced 12.9% EWL, 9-12 hours experienced 21.5%
EWL, and >12 hours experienced 29.5% EWL (the company did not provide a p-value for these
data). When the treatment arm and placebo arm are combined, 39.1% of patients (n=128) who
used the device ≥9 hours lost ≥25% EWL (using the device an average of 11.2 hours daily)
compared to 12.0% of patients (n=125) who used the device ≤9 hours (using the device an average
of 7.7 hours daily; p<0.001). The company plans to discuss the EMPOWER trial with the FDA in
1Q10 and determine the path going forward; if the FDA requires EnteroMedics to re-conduct the
study, it will cost the company between $10-15 million, which was roughly the cost of the
EMPOWER trial.
Knudson also provided topline results from the ENABLE trial, a feasibility study assessing the
Maestro system in type 2 diabetes patients. A second-generation rechargeable Maestro system
was used for this trial (termed the “RC” Maestro system); the device requires patients to wear a
“coil belt” for 30 minutes that connects the implanted device to leads that attach to the vagal
trunks. A fully charged device will last for 14 hours of use. However, after four weeks of using the
device, patients experienced a sustained reduction in A1c between 0.7%-0.9% from a baseline of
7.7% (a relatively low baseline; we wonder how the A1c reductions would have changed if the
device was applied to less well controlled patients). The following table summarizes the effect on
diabetes:
Visit (post device activation)
Week 1
Week 4

A1c change
-0.3%
-0.7%

Sample size

p-value
19
19
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Week 12
6 months

-0.9%
-0.8%

18
19

0.002
0.006

No change in blood pressure was observed in patients with normal or lower blood pressure levels.
Overall, although the preliminary efficacy data from the EMPOWER trial is encouraging, it is
certainly not dramatic for a device that requires surgical insertion (device must be
laparoscopically inserted), wearing a “coil belt”, and holding a handheld “cell-phone sized”
controller.. We expect to hear six-month follow up data from the ENABLE trial in 1Q10. Given all
the challenges the company has gone through, we felt the results provided all needed to be clear,
crisp, and compelling. We do not see this as a foregone conclusion going forward, given what we
have heard to date.


Duane DeSisto (CEO, Insulet) led the session for Insulet, highlighting strategic
objectives for the company. Goals for the company fall into three areas in 2010: 1) increasing
top-line growth and expanding US market share through increased sales productivity; 2)
launching the OmniPod in the EU in partnership with Ypsomed; and 3) continuing to develop
next-generation products. The company expects to add four to seven points to gross margin each
quarter in 2010 (in mid-2009, this was an expected seven points per quarter, but we assume this
is a slightly broader range due to international) and expects to be in the 50% range by year end,
with pod cost below $15. This aggressive goal should be attainable if the company continues to
improve manufacturing capabilities; when probed in the Q&A, CFO Brian Roberts commented
that manufacturers should grant additional pricing discounts as volume increases, in addition to
improvements in overseas manufacturing efficiency. Breaking out certain statistics from the
company’s model, DeSisto noted that even if sales productivity does not improve in 2010 (and
assuming 10% attrition), Insulet’s annuity model and installed base should allow a baseline of
$60 million for 2010, with an additional $28 million in new sales – now with no direct
competition and Medtronic’s patch pump delayed until the latter part of FY2011, this paints a
strong picture for the company in 2010, particularly if international response is positive.



Denny Lanfear (CEO, InteKrin) discussed InteKrin’s selective PPAR-gamma
modulator, INT131, which is planned to enter phase 3 trials this year – this company
has lots of interest at the moment. InteKrin had compelling data in its presentation
(originally presented late last year) showing INT131 offers glycemic control comparable to TZDs,
without the negative side effects. This is the data we had been really waiting to see. Like Takeda’s
Actos and GSK’s Avandia (which combined represent a $5 billion-plus market annually), INT131
improves insulin sensitivity by agonizing PPAR-gamma, and has a superior adverse event profile.
Notably, INT131 has less weight gain, no edema, and bone turnover biomarker data that suggests
that it will not lead to fractures like current generation TZDs. Indeed, the compound is moving
ahead; the company has confirmed it will use their 1 mg dose in phase 3 trials – also new
information from JPM. INT131’s safety and tolerability will be main selling points over the
current generation of insulin sensitizers, and the company’s presentation highlighted the success
of Januvia as an example of how important these are in the diabetes market. Reviewing InteKrin’s
phase 2 studies, Lanfear highlighted the efficacy of their upper doses compared to Actos 45 mg,
noting that there is a greater drop in A1c for INT131 after 24 weeks. From our view, a very positive
selling point was in safety; after 24 weeks, Actos 45 mg led to a 3.6 kg weight gain, compared to
1.2 kg with INT131 1 mg, and showed significant edema and elevation in bone turnover markers,
while INT131 1 mg looked significantly better. InteKrin expects that phase 3 studies will largely
reflect the findings seen in preclinical through phase 2 studies.



Terry Gregg (CEO, DexCom) led the DexCom presentation, discussing prospects for
the company’s continuous glucose monitoring (CGM) system. Following a recap of the
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benefits of CGM in reducing glycemic variability, he noted that reimbursement for CGM
continues to improve, highlighting that all major payors now have positive coverage decisions,
and that two major payors have expanded access. While the company’s base remains type 1
patients, Gregg also voiced confidence in attaining the 27% of type 2 patients on insulin in the
future. Though reimbursement remains restrictive for these patients, he suggested this would
expand as supportive evidence continues to mount – we have seen early studies in this area with
positive results, though with a similar adherence requirement to that observed in the JDRF CGM
trial. Outside of the US, Gregg indicated early rollout has been going well since DexCom received
CE mark approval for the Seven Plus system in 4Q09 – the company continues the launch in 10
countries in the EU and Israel, to continue throughout 2010. Overall, we suspect CGM will be
standard of care for very intensively managed type 1 patients in a few years, signifying strong
growth for DexCom in the future. On the development front, guidance for the 4th generation
sensor remained unchanged, expected end of 2010 or 1Q11. Interestingly, Gregg indicated
DexCom has been in discussions with FDA on necessary requirements to integrate CGM with
consumer devices in the future – he noted that the company has added a number of wireless
specialists to its board, including Cisco’s Nick Augustinos, to aid in this long-term goal. Patients
will be extremely happy to learn about this – Mr. Augustinos was at the breakout session and
people crowded around him afterwards.


Elliot Sigal (Executive VP, CSO, and President of R&D, Bristol-Meyers Squibb)
provided long-awaited updates on the development and regulatory status of SGLT2
inhibitor candidate dapagliflozin and recently-approved DPP-4 inhibitor Onglyza
(BMS/AZ’s saxagliptin). Well, BMS is certainly firmly back in diabetes. He noted that the
company, in collaboration with AstraZeneca, has recently filed an application for once-daily
Onglyza/metformin combination therapy. If the decision process is not delayed, Sigal believes the
drug could be launched by the end of the year. As a reminder, two other DPP-4
inhibitor/metformin combination therapies exist: Janumet (Januvia/metformin; Merck) and
Eucreas (Galvus/metformin; Novartis), which has not been approved by the FDA. If the
Onglyza/metformin combination is approved, it will be the only once-daily combination of a
DPP-4 inhibitor and metformin. We believe the reduced dosing frequency would be a significant
advantage for Onglyza/metformin and stress again that there is substantial room for expansion in
the DPP-4 inhibitor class. Switching gears, Sigal also provided an update on the company’s
SGLT2 inhibitor candidate, dapagliflozin. During Q&A, he noted that “two or three” more phase 3
studies will be presented at this year’s ADA in June, including studies of the drug in patients on
sulfonylureas and other combinations as well as in patients on insulin. In addition, he anticipates
a “potential filing” in Europe this year and expressed uncertainty regarding an NDA submission,
explaining that the companies must decide whether they have data on enough (presumably
cardiovascular) “events” to file the drug in the US. We personally are interested to learn more
about dapagliflozin for several reasons, including that it is a new mechanism, it seems easy to use,
and it is potentially combinable with many classes, and potentially usable for type 1 patients.
Safety and tolerability will be key factors to watch; clearly, key opinion leader excitement and
interest is critical and the phase 3 results will be very closely-watched in our view.



John Lechleiter (CEO, Eli Lilly) led Eli Lilly’s session, in which exenatide onceweekly (EQW) continued to draw attention, both during the presentation and in the
following Q&A. On exenatide once-weekly (EQW), Lechleiter commented in the Q&A that the
drug remains “the apple of our eye,” noting positive DURATION results. This was perhaps the
most glowing review yet we had heard of EQW from Lilly and bolstered our confidence further in
the compound’s future. This is despite continued investment in the company’s internal GLP-1 Fc
(LY2189265), set to begin a full phase 3 program AWARD in 1Q10. Lechleiter effectively
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circumvented commenting on how Lilly would market the compound relative to EQW, though the
company has previously stated GLP-1 Fc would serve as the “next generation” of GLP-1 rather
than a substitute – we will be curious to see how the company promotes the compound in the
future in light of how EQW is received and how LY2189265 does in the all-important phase 3
trials. Also in the Q&A, Lechleiter indicated Lilly would likely remain focused on therapeutics,
rather than expanding into delivery devices and blood glucose monitoring as sanofi-aventis has
expressed interest in doing – this seems in line with Lilly’s commitment to advancing its pipeline
rather than pursuing acquisitions.
— by Eric Chang, Sanjay Trehan, and Kelly Close

6. Conference Pearls: 39th Annual Society of Critical Care Medicine
Congress & Post-Congress Meeting
January 12-15 • Miami & Key West, FL • http://www.sccm.org/Annual_Congress/Pages/default.aspx
We are pleased to deliver coverage of this year's Society of Critical Care Medicine (SCCM) Annual
Critical Care Congress in Miami, FL, and special Post-Congress dedicated entirely to Hyperglycemia
and Critical Illness in Key West, FL – this took place at the same time as the JP Morgan meeting in SF.
While the main Congress itself this year was noticeably “diabetes-light” compared to previous years, the
session we attended on “Glucose Control in Organ Disease—Moving Beyond the Benefits” served as a
perfect prelude to the meaty and rich discussions we were audience to at the Post-Congress. While
several important (and some new) ideas were discussed, including increased emphasis on intra-patient
variability over the course of a hospital stay, daily glycemic variability, and population-specific
glycemic targets and protocols, technology ended up being the star of the show at this year’s meeting (or
rather, the cry for improved and truly continuous plasma glucose monitoring in the hospital rose from a
rabble to a roar). Whether you talk to physicians, nurses, or statisticians, they all feel the same,
consistent to how they felt following the NICE SUGAR results—real solutions to the tight glycemic
control questions we have will not be achievable until we have the tools necessary to accurately measure
glucose in critically ill patients. Below we feature key highlights from the congress and post-conference.


Greet H. Van den Berghe, MD, PhD (Catholic University of Leuven, Leuven,
Belgium) was ill and unable to attend the meeting, to the disappointment of all the
session attendees, moderators, and speakers. Every other speaker in the session touched
upon her work in their own discussions, and Dr. Gropper briefly presented the paper she was
going to base her discussion upon (see Greet Van den Berghe et al., Journal of Clinical
Endocrinology and Metabolism, September 2009, Vol 94, issue 9). He briefly implied that the
difference in the targets for the conventional therapy groups in NICE-SUGAR and the Leuven
studies were so different it is difficult to compare them, especially because there is not enough
difference in the control and intensive therapy groups in the NICE-SUGAR study. He ultimately
appealed to the audience to read her publication, as he did not feel he could appropriately deliver
Dr. Van den Berghe’s conclusions.



Daren K. Heyland, MD (Queen’s University, Kingston, Ontario, Canada) began his
“con” position in the debate on using glycemic control in the hospital with a case
study, surveying the audience on how they would approach a typical critically ill
patient; the majority of the audience agreed they would pursue glycemic control, but at a higher
threshold (140-180 mg/dl)—only a handful responded they would strive for tight glycemic control
(80-120 mg/dl). He went on to lament the irresponsible rush to the intensive insulin therapy
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bandwagon inspired by Dr. Van den Berghe’s work, noting one randomized controlled trial should
not have changed clinical guidelines. Dr. Heyland hypothesizes that hyperinflammation is more
strongly contributing to mortality in critically ill patients than insulin resistance. He went on to
respectfully criticize several aspects of Dr. Van den Berghe’s work, including what he deems an
unusually high rate of morality in the control group and an unorthodox nutritional practice.
Ultimately, he went on to suggest the real problem with Dr. Van den Berghe’s work is that it is not
generalizeable to the majority of hospitals in the United States (we would agree that this is true
given that there is not technology available yet that could emulate her ICU team’s work). After,
highlighting key differences between the Leuven studies and NICE-SUGAR, he emphasized that
the liberal inclusion criteria used in the NICE-SUGAR trial makes it a more generalizeable study.
In Dr. Heyland’s opinion, it is critical for us not only to abandon tight glycemic control, but to
reflect closely on how we arrived at the point we have so that we do not fall victim to what he
characterized as “the bandwagon phenomenon” again in the future.


James S. Krinsley, MD, FCCM (Stamford Hospital, Stamford, CT) succinctly
summarized his “pro” argument for tight glycemic control in the hospital with the
saying, “just because you can’t cook doesn’t mean cake isn’t good”. Dr. Krinsley began
by emphasizing that giving insulin to critically ill patients is a very complex process and protocol
performance fundamentally affects how successfully it can be done. Dr. Krinsley was careful to
note that the relationship between hyperglycemia and mortality is different for different groups of
patients (stronger in patients of valvular heart disease but weaker in CABG patients, for example).
Dr. Krinsley’s overarching message was that tight glycemic control is a good thing, but it is critical
to figure out how tightly your critical care unit can safely manage. When he first went to his own
nursing unit to suggest a target range of 80-110 mg/dl, they refused! Finally he realized the best
thing to do would be to ask them what they were confident they could handle—they agreed upon a
‘tight glycemic control’ range of 80-140 mg/dl. Since that time his nursing staff has grown more
confident in their protocol and they have adjusted the target range to 80-125 mg/dl. Dr. Krinsley
went on to support his theory of the importance of reasonable control by noting that the success
of reaching target glucose values was considerably lower in NICE-SUGAR than in the Leuven I
study and there was considerably more overlap in the achieved values for the two treatment
groups in NICE-SUGAR. This is interesting in our view and brings out a problem with the trial;
though it wasn’t considered “ethical” to have a control group with a higher goal, the reality is that
the control group goals likely still didn’t really resemble the average hospital. Dr. Krinsley
concluded by discussing observational data, noting the profound evidence suggesting the
hypothesis that glycemic variability may be playing a role in mortality, especially in the
euglycemic range. A new analysis by Meyfroidt et al., (Critical Care Medicine, in press 2010),
using pooled data from Leuven I & II, suggests intensive insulin therapy had no effect on glycemic
variability. Dr. Krinsley’s hypothesis is that the most benefit can be gained by lowering blood
glucose with minimal glycemic variability. We will be eager to see this publication.



Mark Erwin Nunnally, MD (University of Chicago, Chicago, IL) approached the
question of why Dr. Van den Berghe’s findings in the Leuven I and Leuven II studies
have been difficult to replicate through the lens of Dr. Cutherbertson’s Stress
Response theory. The Stress Response described in Dr. Cuthbertson’s work refers to the arc of
predictable bimodal changes observed in endocrine and metabolic function in patients who have
experienced trauma. Along with his work with several other parameters, Dr. Cuthbertson noted
trauma was often followed by a spike in glucose levels that was gradually resolved over the
patient’s recovery. This work has led Dr. Nunnally to suggest we need to focus more on
intrapatient variability when thinking about the question of tight glycemic control in critically ill
patients—a patient is unlikely to have the same glucose metabolism status on day one post-
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trauma as they are on days three or five. Dr. Nunnally backed up these theories with Dr. Van den
Berghe’s findings, which suggest there was a late benefit in glycemic control—survival benefit was
the strongest after five days; he also noted that the insulin dosage changed throughout the trial (a
40% change in insulin dosing from days 7 to 12). He further nuanced his discussion by
emphasizing the myriad of effects insulin has on parameters outside of glucose, including its
substantial influence on lipids. He concluded by suggesting that we could be using the wrong
marker (glucose) in evaluating the role of tight control in critically ill patients and that future
research should explore other markers (such as lipid parameters).


Michael A. Gropper, MD, PhD (University of California at San Francisco, San
Francisco, CA) urged the audience to consider taking a closer look at the patient
populations included in the major tight glycemic control studies, noting that
patients who have been through an intense surgical experience may be in a very
different physiological state than other types of patients (medical, non-surgical
trauma). He argues that events in the operating room will have an effect on patients in the ICU
in the long-term and suggests that it is impossible to experimentally isolate the intra-operative
period (the period during surgery) from the rest of the patient’s experience in the ICU. Continuing
the line of thought established in Dr. Nunnally’s talk, Dr. Gropper went on to suggest the stress
response may play an important physiological role and it may not be reasonable for individuals
recovering from surgery or trauma to have the same glucose standards as healthy individuals. He
followed with a discussion of the pro-inflammatory properties of glucose and the antiinflammatory properties of insulin, emphasizing the intricate balance glycemic control in the
hospital is attempting to over-ride. In reviewing the usual suspects (NICE-SUGAR and Leuven I &
II), he noted that the studies looked at very different patient populations—almost 80% of the
patients in the Leuven studies were surgical patients, while only 37% of patients in the NICESUGAR study had undergone surgery before their stay on the ICU. Dr. Gropper concluded by
suggesting that it is not only important how much, or when you control glucose levels in critically
ill patients, but also which critically ill patients you control.



Duncan Young, BM, DM (University of Oxford, Oxford, UK) discussed the various
factors contributing to glycemic variability as well as the difficulty in measuring and
analyzing glycemic variability. He began by emphasizing that there are no randomized
controlled trials measuring the modulation of glycemic variability—in fact, such a study would be
nearly impossible to implement. As this is the case, we are left to gather data from observational
studies and must remind ourselves that proof of association is not proof of causation. Dr. Young
cautioned that it will be extremely difficult to separate the effects of glycemic variability on
mortality from everything else that influences both glycemic variability and mortality, noting that
glycemic variability itself could be little more than an epiphenomenon (essentially a symptom of
an upstream cause). Still, Dr. Young went on to make the point that a dose response has been
observed between the glycemic lability index (GLI) and mortality suggesting more lability is
associated with higher morality (Ali et al., Critical Care Medicine, 2008)—he once again noted
association does not prove causation after reviewing this data. Dr. Young discussed several
noncausative factors that could be influencing glycemic variability such as analyzer, sampling,
and monitoring variability. He moved on to detail the difficulty with measuring and analyzing
glycemic variability itself. Dr. Young visited the inevitable topic of truly continuous glucose
monitoring in his concluding remarks, noting we will need this key advancement in technology
before we can really understand and control glycemic variability. In particular he highlighted the
work of a private company called GluMetrics, the start-up company from Irvine, CA, working on
an intravascular, fluorescent continuous glucose sensor for use in the hospital.
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B. Taylor Thompson, MD (Harvard Medical School, Cambridge, MA) discussed the
role of closed loop devices in helping us to achieve glycemic control in the hospital.
According to Dr. Thompson, there is a lot of room for misinterpretation in paper-based protocol
and he argues that open-loop computerized insulin dosing systems are designed to reduce
cognitive failures, improve glucose control, reduce clinician workload and stress, capture
replicable data, and facilitate quality assurance. When he polled the audience to see how many are
using a computerized assisted program in their practices, only TWO people in the audience
responded yes—the majority of those in the audience still use paper-based protocols. While there
are several systems being used, some with more merits than others, Dr. Thompson went on to
argue that the real challenge is not the protocol system, but the sampling frequency—emphasizing
again that truly continuous glucose monitoring is desperately needed to solve this mystery.



Martha A.Q. Curley, RN, PhD (University of Pennsylvania, Philadelphia, PA) offered
a very important perspective by discussing the impact glycemic control has on
nursing workload. She wanted to emphasize that resistance in nursing staff to tight glycemic
control protocols is related to not just increased workload, but also to concern about the risk of
hypoglycemia. The fact that good tight glycemic control takes a lot of effort and time on the part
of nurses is almost becoming a given, but Dr. Curley reminded the audience that the work load for
nurses in the US is different than it is in other places and there is a lot of variability in nursing
practice in the US. Tight glycemic control is not managed in a vacuum—this complex, multi-step
process (32 has been the number documented in studies) is usually only one of many other
protocols the nurse must follow for any given patient. Several studies suggest tight glycemic
control can add as many as 19 hours of work per week to a 10-bed surgical intensive care unit.
While nurses would like protocols to be simplified and streamlined, better blood glucose
monitoring tends to be their top concern. Dr. Curley strongly emphasized improved technology is
important and welcomed, but it is critical for nurses to maintain a high level of intuitive decision
making. Good glycemic control protocols will require ongoing education, vigilance, and flexibility.
According to Dr. Curley, nurses’ intuitive decision making about glycemic control will be
enhanced by accurate continuous glucose monitoring, population-specific protocols, and
computerized algorithms (and of course, the ultimate dream, closed-loop systems).



Paul M. Vespa, MD (University of California at Los Angeles, Los Angeles, CA)
delivered a critical reminder to the audience with his discussion of end-organ
outcomes in the tight glycemic control debate. Dr. Vespa specifically works with
microdialysis measurement of blood glucose in the brain tissue of patients who have experienced
traumatic brain injury. These very focused measurements can be combined with PET imaging to
evaluate metabolic rates of glucose consumption in the brain. Dr. Vespa emphasized that the
brain needs glucose, and a lot of it, after an acute injury. His research suggests there is a
substantial increase in glucose consumption in the brain for as many as seven days after
traumatic injury. Additionally, his research suggests there is a huge reduction in brain glucose
with insulin drip therapy. According to Dr. Vespa, the brain should be able to accommodate for
low glucose by upregulating GLUT-4 in the brain, but this response seems to be deficient in
patients of traumatic brain injury. He has observed a reduction in brain glucose coupled with an
elevation of the lactate pyruvate ratio and glutamate in traumatic brain injury patients
undergoing tight glycemic control, suggesting central nervous system distress. Dr. Vespa noted
that this response is not common to all patients, as some individuals maintain good brain glucose
levels with tight glycemic control. His experience has led him to hypothesize that there is a critical
threshold for brain glucose below which the brain may be starved of the fuel necessary for
restoration and reparative function. In his own practice in neuro-intensive patients at UCLA, a
range of 90-150 mg/dl is targeted for all patients, with patients believed to be appropriate for
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tight glycemic control initially given a target range of 90-12o mg/dl; if the brain glucose dips too
low with tight glycemic control, the target range is raised stepwise to 120-150 mg/dl.
— by Jessica Swienckowski

7. Conference Pearls: 4th Annual Cardiac Safety Summit
January 12-13 • Washington, DC •
https://www.cbinet.com/show_conference.cfm?confCode=PC10102&field=summary
The Cardiac Safety Summit, organized by the Center for Business Intelligence each year, reviews the
current regulatory minefield of cardiovascular safety. Although little was said about diabetes directly,
we had some interesting learning on the regulatory process and how companies can optimize their
cardiovascular safety studies to limit the chance of an expensive late-stage drug candidate failure. The
keynote speaker this year was Dr. Thomas Marciniak, Medical Team Leader of Cardiovascular and
Renal Products at the FDA. He explained to the audience the depth with which the FDA reviews
cardiovascular safety data, gently but clearly reminding drug sponsors that the FDA will reliably catch
omissions and rough analysis. Another interesting talk at this conference was by Amylin’s Senior
Director of Global Safety Irina Yushmanova, who went over the cardiovascular meta-analysis that was
presented to the FDA to comply with their cardiovascular guidance (we first saw it presented at ADA).
Amylin did an impressive job compiling the meta-analytical data, and the invitation to present their
data at this conference represents that the accomplishment has become a paradigm of cardiovascular
safety regulation.


Thomas Marciniak, MD (Food and Drug Administration, Washington DC), Medical
Team Leader of Cardiovascular and Renal Products at the FDA, gave a revealing
look at the review process for the cardiovascular safety of new drugs at the FDA.
Although he disclaimed that his views were not official policy of the FDA, his examples provided
fascinating insight into the review methods at the FDA. His overarching message was: when it
comes to cardiovascular adverse event reporting, be thorough, be detailed, and be forthcoming.
He went over several examples of incomplete adverse event reports, both in doctors’ event reports
and in the NDA analysis of adverse events. He felt that current reporting standards were woefully
inadequate. The average length for the written description of an adverse event is roughly two
words (“not enough” in his opinion), and coding schemes are often vague and vulnerable to
improper classification. The emphasis of his talk, though, was on incomplete or misleading
analyses of data. He gave three case studies of NDAs that had poor analyses (though he did not
name all the drugs involved). In his first example, a sponsor had changed their adverse event
criteria and excluded an incidence of ventricular tachycardia. This was picked up by manual
pruning of the case reports, a process he characterized as “very laborious.” Considering that NDAs
can be 100,000+ pages in all, we can only imagine the task of manually analyzing even a fraction
of the case reports. His second example, called “How coding can paint a rosy picture,” looked at
the classification of coronary artery disease (CAD). In this drug application, he noticed that
coronary artery disease was excluded from the major adverse cardiac event (MACE) classification.
Re-analysis of the data showed that four patients in the treatment group and one in the control
group had coronary artery disease. This elevated the cardiovascular risk ratio, but fortunately for
the sponsor, these extra events did not lead to a significant cardiac signal. In another example,
“drug A” showed a slight, non-significant increase in troponin over time; unfortunately, troponin
assays had sporadic results and were not consistently taken at the drug’s maximum serum
concentration. The FDA did a further analysis, using change from baseline troponin rather than
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absolute troponin levels. This showed a significant increase over time, suggesting an unexpected
cardiovascular risk. Dr. Marciniak stressed that sponsors must look past the standard analyses to
find deeper patterns. And based on his choice of examples, the implication is that if the sponsor
misses it, the FDA won’t.


Philip Sager, MD (Gilead Science, Foster City, CA) looked at the applicability of preclinical models to plan later clinical trials. There is an association between QT elongation
and Torsades de Pointes (TdP), a ventricular tachycardia that can lead to ventricular fibrillation
and death, and the FDA demands a great deal of QT data on all drugs submitted for approval. QT
elongation is generally thought to be caused by blockage of cardiac potassium channels. However,
he felt that this connection was an over-simplification. Drugs can also lead to QT prolongation
without any TdP. Sodium pentobarbital (a sedative/anesthetic) prolongs QT but does not lead to
TdP. It causes QT elongation by inhibiting IKr, IKs (current from two cardiac potassium
channels) and late INa (current from a cardiac sodium channel). His point was that seeing a QT
signal in early clinical trials should not be a death sentence for drugs in development, and that the
mechanism of action should be considered, but that caution must still be taken. He explained how
to use a “QT-ogram” to better understand QT elongation. This was a graph showing inhibition of
hERG (a cardiac potassium channel) current versus drug concentration. The graph also compared
concentration to % change QTc (from baseline). Based on the currently accepted mechanism of
QT elongation and hERG inhibition, one would expect that the % change in QT would be tightly
correlated with the degree of hERG inhibition. Thus, if there is a difference between hERG
inhibition and change in QT, there could be other ion channels involved and further
electrophysiological experiments must be conducted. When preclinical data suggests a potential
QT effect, he felt that it is important to have high quality ECG analysis in phase 1 clinical trials
analyzed by an experienced lab. This can lead to early determination of whether there is a real
effect in humans. When there is a significant preclinical signal, single ascending dose and
multiple ascending dose studies can still be performed in man. Using these tools, data from all the
placebo groups can be pooled together when analyzing the data, which gives greater power to
cardiac safety studies. Dr. Sager went over several examples of pre-clinical data affecting the
decision of whether or not to proceed with clinical trials. He emphasized that QT signals were not
the last word, and that the entire picture needed to be analyzed in order to properly assess the
significance of QT intervals.



Irina Yushmanova, MD (Amylin Pharmaceuticals, San Diego, CA), Senior Director
of Global Safety at Amylin, spoke about the monitoring and analysis of
cardiovascular safety for exenatide BID (Byetta). The results she presented were a recap
of what we’ve already seen at ADA, but it was notable that she appeared at this conference:
Amylin was blindsided when the FDA issued its cardiovascular guidelines for type 2 diabetes
drugs, and it needed to compile a great deal of cardiovascular data very quickly to meet these
guidelines. Impressively, they were able to come up with enough cardiovascular events from their
existing trials to power a meta-analysis to meet the guidelines. This was particularly notable since
none of the trials were individually designed to optimize for cardiovascular events. It is of course
not a surprise that Byetta was actually somewhat cardioprotective, since it slightly lowers
triglycerides, cholesterol LDL, blood pressure, and raises HDL. In her talk, Dr. Yushmanova
overviewed the cardiovascular guidelines for type 2 diabetes drugs. As a reminder, this guidance
states that a drug indicated for type 2 diabetes must show a cardiovascular risk ratio with a 95%
upper confidence limit under 1.3 to be approved without post-marketing studies and between 1.3
and 1.8 to be approved with the condition of post-marketing trials. Overall, Amylin’s metaanalysis included 3,945 subjects: 2,316 on exenatide (with 1,072 subject-years of exenatide
exposure) and 1,629 on a comparator (780 subject-years). Average exposure was 24 weeks in both
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groups, and average A1c was 8.0% in the exenatide arm and 8.4% in the comparator arms. Using
a narrow definition of cardiovascular events (called major adverse cardiovascular events (MACE)
in their analysis) that included CV death, non-fatal MI, non-fatal stroke, acute coronary
syndrome, or a revascularization procedures, there were 38 events: 20 on exenatide and 18 on
comparators. Using a broader definition (called broad CV in their analysis) there were 88 total: 46
in the exenatide group and 42 on comparators. Using Cox analysis, they found a CV risk ratio of
0.71 (95% CI: 0.36 - 1.37) in the MACE analysis and 0.68 (95% CI: 0.44 - 1.04) in the broad CV
analysis.
— by Nick Wilkie

8.

Literature Review: Manual Closed-Loop Insulin Delivery in Children
and Adolescents with Type 1 Diabetes – A Phase 2 Randomized
Crossover Trial

Hovorka R, Allen JM, Elleri D, Chassin LJ, Harris J, Xing D, Kollman C, Hovorka T, Larsen
AMF, Nodale M, De Palma A, Wilinska ME, Acerini CL, Dunger DB. Lancet, Feb 2010, Early
Online Publication.
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(09)61998-X/fulltext.
Roman Hovorka, PhD (Institute of Metabolic Science, University of Cambridge) and colleagues recently
reported the results of three studies examining the effectiveness and safety of an artificial pancreas
system to prevent nighttime hypoglycemia in children with type 1 diabetes: APCam01, APCam02, and
APCam03. APCam01 (n=13) was an exploratory study analyzing the effectiveness of the closed loop
algorithm compared to standard pump therapy (this study was originally presented at ADA 2008).
APCam02 (n=7) tested the ability of the model to compensate properly for meals absorbed at different
speeds (mixed meal test; this study was originally presented at ATTD 2009). APCam03 (n= 10) looked
at the effects of evening exercise on the artificial pancreas compared to pump therapy (this study was
originally presented at ADA 2009). The primary outcomes for all studies were time spent in target
glucose ranges (3.91 – 8.00 mmol/l; 70 – 144 mg/dl) and time spent in lower than target ranges (≤ 3.90
mmol/l; ≤70 mg/dl). Secondary measures were the mean glucose concentration, time above target
glucose range (≥8.00 mmol/l; ≥144 mg/dl), mean insulin infusion rate, and mean plasma insulin
concentration. Combining the results of APCam01 and APCam03 (APCam02 did not have a standard
pump therapy comparator group), patients in the standard pump therapy group stayed in the target
range 40% of the time and dropped below the target range 4.1% of the time, while patients in the closed
loop system stayed in the target range 60% of the time and dropped below the target range 2.1% of the
time. Patents using the closed loop system did not show a significantly lower average plasma glucose,
nor did they spend less time in the hyperglycemic range, possibly due to the small sample size. In
APCam02, no difference was noted in any glycemic variables between the rapidly and slowly absorbed
evening meals. We spoke with Dr. Hovorka to gain his insights into the current state of the artificial
pancreas; he was very positive on the “state of the state” and said that the artificial pancreas would be
tested in an ambulatory setting as soon as 2010.

OVERVIEW


This report combined studies examining the effectiveness and safety of an artificial
pancreas system at preventing hypoglycemia in children with diabetes.. In these
studies (APCam01, APCam02, and APCam03), a Deltec Cozmo pump was used to deliver insulin
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aspart (Novolog), and either a Medtronic MiniMed Guardian, Medtronic MiniMed Continuous
Glucose Monitoring System Gold, or FreeStyle Navigator was used to infer blood glucose levels
from interstitial fluid measurements..


In total, data was collected from 33 nights using a CGM and 21 using standard pump
therapy. A total of 17 patients were involved, with some patients participating in multiple
studies.

STUDY PROTOCOLS


APCam01 examined the effectiveness of the closed loop algorithm at controlling
nighttime hypoglycemia. Thirteen patients aged 5-18 years old were assigned to one night inhospital using the closed loop system or standard pump therapy. After 1-3 weeks, the children
were crossed over to the other group. Pump therapy was optimized two weeks before the first
night of testing. At 6:00 pm, patients ate a self-selected meal with an average carbohydrate
content of 87g and delivered an average bolus of 9 U prandial insulin. They were then put on
either standard pump therapy or the closed loop system from 8:00 pm – 8:00 am. Glucose
measurements were taken with the Medtronic MiniMed Guardian Real-Time in the closed-loop
system, and non-real-time measurements were taken using the Medtronic MiniMed Continuous
Glucose Monitoring System Gold in the standard pump therapy group.



APCam02 recruited the first seven patients from APCam01 to participate in a
similar study, but with controlled meal types. At 6:00 pm, patients either ate a rapidly or
slowly absorbed meal, and were put on the closed loop system from 6:30 pm – 8:00 am. Glucose
measurements were taken with the FreeStyle Navigator.



APCam03 recruited ten post-pubertal patients 12-18 years old to assess the effects of
exercise on the efficacy of the closed loop system. Exercise before bedtime is a major
cause of morning hypoglycemia in children, and the ability to compensate for exercise at night is
critical for a closed loop algorithm. All patients were given a VO2 test to measure the maximum
oxygen uptake during exercise (peak VO2). One week later, patients were randomized to either
standard pump or closed loop therapy for a night. Participants exercised at 55% of peak VO2 from
6:00 pm – 6:45 pm with a five minute rest at 6:20 pm. Pump or closed loop therapy was delivered
from 8:00 pm – 8:00 am. Glucose measurements were taken with the Navigator.



The primary outcomes for all studies were time in target glucose range (3.91 – 8.00
mmol/l; 70 – 144 mg/dl), and lower than target range (≤ 3.90 mmol/l; ≤70 mg/dl)
during the treatment period. Secondary measures were the mean glucose concentration, time
above target glucose range (≥8.00 mmol/l; ≥144 mg/dl), mean insulin infusion rate, and mean
plasma insulin concentration.



Every 15 minutes, blood glucose readings from the CGM were entered into the
closed loop algorithm and the pump’s basal rate was adjusted according to the
algorithm’s output. The model predictive control algorithm utilized a compartment model of
glucose kinetics to generate a 2.5 hour forecast based on the effects of rapid acting insulin analogs
and the carbohydrate content of meals. The algorithm was initialized with the patient’s weight,
total daily insulin dose, and basal insulin requirements.

RESULTS
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Combining the results of APCam01 and APCam03 (APCam02 did not have a
standard pump therapy comparator group), patients in the closed loop arm spent
50% more time in the target range, while the amount of time below the target range
decreased by roughly half. Patients in the standard pump therapy group stayed in the target
range 40% of the time and dropped below the target range 4.1% of the time, while patients in the
closed loop system stayed in the target range 60% of the time and dropped below the target range
2.1% of the time. Patents using the closed loop system did not show a significantly lower average
plasma glucose (as measured in the lab), nor did they spend less time in the hyperglycemic range;
this failure to show statistical significance was likely due to the small study size.



In APCam02, no difference between the rapidly and slowly absorbed evening meals
was noted using any glycemic variables. After a rapidly absorbed meal, subjects spent 53%
of time within the target range, compared to 55% in the slowly-absorbed meal group. No
difference was noted in the proportion of time spent above, below, or within the target range,
glycemic variation, or the average rate of insulin infusion. This finding established that the
algorithm could be used for a variety of dinnertime meals.



In the closed loop group, blood glucose, as measured by CGM, never dropped below
3 mmol/l (54 mg/dl), while nine such events occurred in the standard pump therapy
group. This finding may be the most important of the study, given that preventing severe
nocturnal hypoglycemia in children is one of the most important priorities for parents.
Demonstrating that a closed loop system can achieve this will also help to drive reimbursement,
since it offers a potential financial payoff to payors and a tangible medical benefit in a large
patient cohort. With such compelling reasons to put closed loop systems in the hands of children
with diabetes, we’re excited to see successful trials in humans. Nocturnal trials that show the
safety of unmonitored closed loop insulin delivery will be critical in convincing regulatory bodies
that these systems are ready for market.

COMMENTARY


We spoke with Dr. Hovorka, who gave us his insights into the current state of the
artificial pancreas. Notably, we learned that the first home study using his algorithm will begin
in mid-2010. Home studies are the real battleground for the artificial pancreas; laboratory studies
don’t take into account the myriad surprises that occur in the real world, and some new lessons
may well be learned once we see how children ultimately use the equipment. He told us that,
although the technology has a long way to go, even the current implementation of the artificial
pancreas is superior to the treatments available to patients today. He expressed concern that
regulatory bodies would expect perfection out of the first generation of artificial pancreas.
Although he acknowledged that limitations definitely exist for current experimental systems, he
emphasized that we sometimes need to accept incremental improvements rather than stand by
and wait for perfection.



Eric Renard, MD, PhD (Montpellier Medical School, Montpellier, France) wrote a
commentary on this article. He applauded the success of the study, and noted that
demonstrating that this model-predictive-control algorithm functioned nocturnally is a good first
step. Nonetheless, he takes the view that proportional-derivative and proportional-integralderivative models have taken this one step further and shown efficacy at mealtimes. He feels that
functioning at mealtimes will be the next great challenge for Dr. Hovorka, though he hopes that
overnight closed-loop delivery will be implemented at home in the meantime.
— by Nick Wilkie, Sanjay Trehan, and Kelly Close
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9. Conference Preview: 59th Annual Scientific Sessions of the American
College of Cardiology
March 13-16, 2010 • Atlanta, GA • http://acc10.acc.org
In mid-march, the American College of Cardiology (ACC) will hold its Annual Scientific Sessions in
Atlanta, Georgia. Although the majority of the meeting is not directly related to diabetes or obesity,
several sessions feature important presentations on the effects of diabetes on various aspects of the
heart. We are most excited to attend the session on “Late-Breaking Clinical Trials I: General
Cardiology,” which will include the ACCORD lipid and blood pressure trial results as well as data from
the NAVIGATOR study (long-term study of nateglinide and valsartan to prevent or delay type 2
diabetes and cardiovascular complications). We are also interested in the session on “Optimizing
Diabetes Management” to hear opinions on tight blood glucose control (inpatient and outpatient) and
general diabetes management, especially from cardiologists’ perspectives.
Highlights
Sunday (March 14)


Late-Breaking Clinical Trials I: General Cardiology. Henry Ginsberg, MD (Columbia
University, New York, NY) will present the much-awaited results of the ACCORD lipid study and
William Cushman, MD (Veterans Affairs Medical Center, Memphis, TN) will present the results of
the ACCORD blood pressure trial. In addition, Robert Califf, MD (Duke University, Durham, NC)
will discuss recent trial results from the NAVIGATOR study, assessing the effect of nateglinide
and valsartan on impaired glucose tolerance (IGT). Although each presenter has a meager 12
minutes to present the study design and results, we expect this session to be the highlight of the
conference, for big trial watchers.



ClinCard Spotlight: Clinical Challenges in Applying the Right Drug, Right Dose,
Right Patient Paradigm. During a special symposium, powerhouse cardiologist Steven
Marsom, MD (St Luke’s Mid America Heart Institute, Kansas City, MO) will discuss challenges
behind choosing drugs, targets, and goals for patients with diabetes and heart disease. This is one
not to miss.

Monday (March 15)


Treating Cardiovascular Risk in the Patient Who Wants Everything Except a
Prescription. Helene Glassberg, MD (University of Pennsylvania, Philadelphia, PA) will deliver
a talk titled “How Much Does Exercise Affect Blood Pressure, Lipids and Glucose?” In the second
half of this session, David Becker, MD (Chestnut Hill Cardiology, Philadelphia, PA) will discuss
the “Impact of Weight Loss on Cardiovascular Disease Risk Profile.”



Optimizing Diabetes Management. This session will include several presentations in the
clinical management of diabetes. Darren McGuire, MD (University of Texas Southwestern
Medical Center, Dallas, TX) will reconcile conflicting evidence on the benefits of glucose control
in a talk titled “Glycemic Control: How Tight Should It Be?” Following Dr. McGuire, Danielle
Duffy, MD (Jefferson Heart Institute, Philadelphia, PA) will focus on appropriate lipid goals for
diabetes patients and Gary Heller, MD (Hartford Hospital, Hartford, CT) will discuss when to
stress test patients with diabetes. Finally, this session will end with two more basic presentations
from Javed Butler, MD (Emory University, Atlanta, GA), titled “Diabetes,” and from Donna Polk,
MD (Hartford Hospital, Hartford, CT), titled “ABCDEF’s of Diabetes Care.”
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Effects of Novel Agents on Ventricular Function. One talk in this session will relate to
diabetes: Hiroyuki Okura, MD (Bell Land General Hospital, Sakai, Japan) will present research
results from an Echo Doppler sub-analysis of the Prevention of In-Stent Neointimal Proliferation
by Pioglitazone study (POPPS), suggesting that pioglitazone (Takeda’s Actos) affects left
ventricular filling pressure in patients with ischemic heart disease and type 2 diabetes who have
undergone coronary intervention.

Tuesday (March 16)


Core Curriculum: Preventive Cardiology – Pregnancy and the Heart. Darren McGuire,
MD (University of Texas Southwestern Medical Center, Dallas, TX) will give another interesting
talk on the role of diabetes and cardiovascular disease in preventive cardiology, focusing on the
effects of the heart in pregnancy.



Atherosclerosis Update: Development, Prevention/Stabilization and Risk
Reduction. In this session, Michael Farkouh, MD (Mount Sinai Hospital, New York, NY) will
deliver a presentation on “Diabetic Control and Cardiovascular Events.”



Heart Failure. Martin LeWinter, MD (University of Vermont College of Medicine, Burlington,
VT) will discuss the current state of evidence surrounding diabetes and heart failure in a Lunch
With the Experts session titled “Diabetes and Heart Failure: What Do We Really Know?” In a
separate Symposium titled “Adipocyte and the Pathogenesis of Heart Failure,” Linda Peterson,
MD (Washington University, St. Louis, MO) will talk about the role of obesity in heart failure.
— by Sanjay Trehan

10. Conference Preview: FDA/CDRH Public Meeting on Blood Glucose
Meters
March 16-17, 2010 • Gaithersburg, MD •
http://www.fda.gov/MedicalDevices/NewsEvents/WorkshopsConferences/ucm187406.htm
In March, the FDA will hold a public meeting to address issues relating to the accuracy of current selfmonitoring blood glucose (SMBG) devices. While the devices have become smaller, faster, and more
accurate for use in the home over the past decade, the meters are now used in many different settings
and in situations for which they were not originally approved such as in the hospital, emergency
response units, nursing homes, physician’s offices, and to attain tight glycemic control. There is not
complete consensus on whether the devices are accurate enough to support use in these other settings
and for alternative purposes. While the FDA is considering revising the accuracy criteria specified for
current SMBG devices and changing the review criteria for the devices, the FDA is holding this meeting
to allow stakeholders to present relevant information on the issue before any decisions are made. We
suspect a move will be made toward 15% accuracy of a lab standard rather than 20% - from our view,
there are questions that remain controversial, such as whether self-reported data is the best and what
lots are used for tests and whether they vary from other usual lots used. Health care providers,
industry, professional societies, consumer and patient advocate groups have been invited to present at
the two-day meeting. We are very much looking forward to hearing current evidence and opinion on
the issue, which will undoubtedly influence the FDA’s ultimate policy revisions.
Highlights
Tuesday (March 16)
Diabetes Close Up #99 ~ February 2010 ~ Turning a corner? ~ www.closeconcerns.com

49



Session 1: Clinical Accuracy Requirements for Blood Glucose Meters. This session will
be opened by a discussion on “The FDA Perspective: FDA Evaluation of Point of Care Blood
Glucose Meters,” delivered by Patricia Bernhardt, M.T. (ASCP). Mitchell Scott, PhD (Washington
University School of Medicine, St. Louis, MI) will discuss “Analytical Performance of Blood
Glucose Meters: State of the Art.” Offering a health care provider’s perspective, David Sacks, MD,
MB, ChB (Harvard Medical School, Boston, MA) and Marc Breton, PhD (University of Virginia,
Charlottesville, VA) will deliver talks on the “Clinical Needs for Tighter Performance
Requirements” and “Clinical Needs Relative to Insulin Dosing,” respectively. From industry, we
will hear discussion on “Tighter Performance Criteria for Blood Glucose Meters; Are They
Needed?” by Steve Brotman, MD, JD, (AdvaMed, Washington, DC) and “Tighter Performance
Criteria are Achievable and Appropriate,” by Barry Ginsberg, MD, PhD (Diabetes Consultants,
Wycoff, NJ). The session will be concluded by a panel discussion.



Session 2: Blood Glucose Meter Performance. This session will kick off with a presentation
by Courtney Harper, PhD (Director, Division of Chemistry and Toxicology Devices, Center for
Devices and Radiological Health, Silver Spring, MD) on the “FDA Perspective: Public Health
Notification—Potentially Fatal Errors with GDH-PQQ Glucose Monitoring Technology.”
Following this presentation, Ken Ervin (Ken Ervin Consulting Services, Brentwood, CA) will
discuss “ Analytical Interferences and Physiological Limitations of Blood Glucose Meters”. Alan
Cariski, MD, JD, FACP, FACE (J&J Lifescan, New Brunswick, NJ) will close the session with a
talk on “Industry Perspectives: Barriers to Overcoming Interferences and Limitations.” A panel
discussion on the session will complete the day.

Wednesday (March 17)


Keynote Address. On day 2, Jack Biereg, JD (Sidley Austin, Chicago, IL) will discuss
“Healthcare Practitioner Liabilities.”



Session 3: Tight Glycemic Control. This session will open with another FDA perspective
presentation on “Regulatory Challenges for Safe use of Blood Glucose Meters in Hospital
Settings,” given by Carol Benson, MS, MT (ASCP) (Division of Clinical Chemistry and Toxicology
Devices, Washington, DC). We are excited to hear the payer perspective on the topic from Jim
Rollins, MD, PhD (Centers for Medicare and Medicaid Services, Baltimore, MD); the discussion is
titled, “Reimbursement Issues Associated with Glycemic Control.” Current president of the
American Diabetes Association, Richard Bergenstal, MD (International Diabetes Center Park
Nicollet, Minneapolis, MN) will deliver a talk on “Advantages of Tight Glycemic Control in
Hospital Settings.” Dieter Mesotten, MD, PhD (University Hospitals Leuven, Leuven, Belgium),
will offer an opposing perspective with his talk, “Why Tight Glycemic Control May Not be
Appropriate in Hospital Settings.” Irl Hirsch, MD (University of Washington, Seattle, WA) will
give a current view of the debate of glycemic control in the hospital with his discussion titled
“Current Practices and Experiences with Tight Glycemic Control in Hospital Settings.”



Afternoon Session. The final discussions will be offered by patient advocate Ellen Ullman,
MSW (Close Concerns, San Francisco, CA) and Dawn Hanson, MS, DLM (St. Agnes Hospital,
Baltimore, MD), who will discuss “How Meters are Used at Home and How Consumers Choose
Meters” and “Risk Mitigations in Hospitals,” respectively. David Klonoff, MD (University of
California at San Francisco, San Francisco, CA) will spend the final moments of the meeting
synthesizing what was learned over the two days and discussing next steps.
— by Jessica Swienckowski
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11. Conference Preview: Diabetes UK Annual Professional Conference
March 3-5, 2010 • Liverpool, UK • http://www.diabetes.org.uk/Annual-Professional-Conference-2010/
This year’s Diabetes UK looks to have some very strong speakers and some new trial results and should
be interesting in light of new incretins launched there of late, among other reasons. The theme is,
“Diabetes: challenges for all ages” with the goal of covering diabetes during pregnancy to diabetes in
seniors. We’re really looking forward to Wednesday morning, when heavyweights George Alberti, MD
(University of Newcastle upon Tyne, Newcastle, UK), Ian MacFarlane, MD (University Hospital
Aintree, Liverpool, UK), David Nathan, MD (Massachusetts General Hospital, Boston, MA), and Eric
Kilpatrick, MD (Hull Royal Infirmary, Hull, UK) will speak for the opening symposium. The day
continues with a session on incretin-based therapies concluded by Rury Holman, MD (Oxford
University, Oxford, UK) and the first presentation of phase 3b data for liraglutide/sitagliptin
combination therapy. Dr. Hulman will also be discussing the 4T trial on the final day of the conference,
followed by a talk by David Preiss, MD (University of Glasgow, Glasgow, UK) on the recent metaanalysis showing a significant correlation between statin use and incidence of diabetes.
Highlights
Wednesday (March 3)


Opening Symposium: Diabetes diagnosis: change for the better? We’re eager to hear this
session with Diabetes UK chair George Alberti, MD (University of Newcastle upon Tyne, Newcastle,
UK) and Naveed Sattar, PhD (University of Glasgow, Glasgow, UK) offering introductory words to
kick off the conference. Ian MacFarlane, MD (University Hospital Aintree, Liverpool, UK) follows
with “A history of diabetes,” and David Nathan, MD (Massachusetts General Hospital, Boston, MA)
speaks about recent changes to the diagnostic criteria for a diagnosis in his talk, “New criteria of
diagnosis.” Finally, Eric Kilpatrick, MD (Hull Royal Infirmary, Hull, UK) will give a talk entitled,
“Change for the better?”.



Seminar: Incretin-based therapy – a much needed boost to the diabetes armoury? Ewan
Pearson, MD (University of Dundee, Dundee, UK) will chair a talk on incretin-based therapy. It will
be interesting to hear the UK perspective on this issue, since incretin therapies have thus far been
ranked low in the guidelines of the National Institute for Clinical Excellence (NICE). Liraglutide is
currently under evaluation by NICE (following challenging initial results given recently), and
guidelines are expected to be issued in June 2010. Peter Flatt, PhD (University of Ulster, Coleraine,
UK) is giving a talk called, “GLP-1: from discovery to the clinic” and Miles Fisher, MD (University of
Glasgow, Glasgow, UK) will be speaking on “The efficacy and future prospects of DPP-4 inhibitors.”
Concluding is highly regarded endocrinologist Rury Hulman, MD (Oxford University, Oxford, UK)
with a talk called “Efficacy and future prospects of GLP-1 agonists.”



Oral presentation: Insulin and insulinotropic agents – audits and trials. Nandu Thalange,
MD (Royal Manchester Children’s Hospital, Manchester, UK) will speak about a 52-week trial
comparing insulin detemir and insulin NPH in children and adolescents (aged 2-16) with type 1
diabetes. Richard Bergenstal, MD (International Diabetes Center, Minneapolis, MN) will speak about
the DURATION-2 trial, in which exenatide was compared to sitagliptin and pioglitazone in a 26-week
trial. Finally, Melanie Davies, MD (University of Leicester, Leicester, UK) will present new phase 3b
data on a combination therapy of liraglutide and sitagliptin versus sitagliptin alone in people with
type 2 diabetes.

Thursday (March 4)
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Banting memorial lecture: Type 2 diabetes – the Black Death of the 21st century. David
Matthews, MD (Oxford University, Oxford, UK) will give this year’s Banting lecture. We enjoyed Dr.
Matthews’ talk last year on early insulin therapy, in which he explored trial results on the early use of
insulin in treating type 2 diabetes and look forward to hearing this given obvious costs benefits of
insulin.



Seminar: Inpatient insulin use. David Cousins, MD (King's College London, London, UK) will
talk about “Insulin incidents,” followed by a talk called “Safe use of insulin: the Northern Ireland
Experience” by Kate Ritchie, MD (Craigavon Area Hospital, Portadown, UK). Rafit Malik, MD (King’s
College London, London, UK) will speak on the “Use of insulin in acute illness” and the session will be
concluded by Karen Leyden (Northampton General Hospital, Northampton, UK) with a talk called
“Perioperative incidents related to diabetes: our experience.”



Seminar: Intensive glucose control – should we bother? Richard Holt, MD (University of
Southampton, Southampton, UK) will introduce the session with a talk titled, “Intensive glucose
control: is it all sugar and spice and all things nice?” John Yudkin, MD (Whittington Hospital NHS,
London, UK) follows with a talk on diabetes management called, “A glucocentric approach: whose
agenda?” Edwin Gale, MD (University of Bristol, Bristol, UK) will end the session with a talk called,
“Clinical care: beyond the guidelines.”

Friday (March 5)


Seminar: Hot topics 1. Edwin Gale, MD (University of Bristol, Bristol, UK) will discuss the
controversial association between insulin use and cancer in a talk called, “Safety of drugs:
insulin/cancer story.” Rob Andrews, MD (University of Bristol, Bristol, UK) will follows with, “Early
ACTID trial of diet and exercise in newly diagnosed patients.” Abigail Fraser, MD (University of
Bristol, Bristol, UK) will discuss the questionable relationship between vitamin D and diabetes in her
talk “Low vitamin D and diabetes: association or causality.” Jiten Vora, MD (Royal Liverpool
University Hospitals, Liverpool, UK) ends by talking about burgeoning therapies in a talk called, “New
drugs.”



Seminar: Hot topics 2. Rury Hulman, MD (University of Oxford, Oxford, UK) kicks off this session
with a talk on the 4T results: “4T final results and sub-studies.” David Preiss, MD (University of
Glasgow, Glasgow, UK) will speak about the recent meta-analytical results showing a relationship
between statin use and the incidence of diabetes. Naveed Sattar, PhD (University of Glasgow,
Glasgow, UK) concludes with a talk entitled, “Why measure triglyceride?”
— by Nick Wilkie

12. Diabetes Comings and Goings
•

James Shannon, MD, MRCP joined MannKind’s Board of Directors on February 24, 2010.
Shannon is currently the President and CEO of Cerimon Pharmaceuticals and has previously served
as Head of Global Development at Novartis Pharma AG in Basel, Switzerland.

•

Christos Mantzoros, MD, FACP, FACE of InteKrin Therapeutics has been appointed Professor of
Medicine at Harvard Medical School and Professor in Environmental Health at the Harvard School of
Public Health. Dr. Mantzoros is InteKrin’s co-founder and Scientific Advisory Board Chairman.

•

Paul Strumph, MD has joined Sensors for Medicine and Science, Inc. as the Chief Medical Officer.
Sensors for Medicine and Science is a medical device company developing a long-term implanted
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continuous glucose monitor. Dr. Strumph was previously the Vice President and Chief Medical Officer
of the Juvenile Diabetes Research Foundation.
•

Scott Habig was appointed Vice President of Sales at Human Genome Sciences. Most recently, Mr.
Habig was Vice President of Sales at Centocor Ortho Biotech, a subsidiary of Johnson & Johnson.

13. DCU Stock Chart and Final Thoughts

Index Value = 152.2
Overall, there was relatively little movement in the overall diabetes and obesity stock index this month, as
the S&P 500 and NASDAQ trended upward slightly and as various stock movements in our arena offset
each other, leaving the diabetes/obesity index was flat from 152.1 last at the end of January 2010. The
biggest mover was Home Diagnostics (HDIX), which nearly doubled after Nipro Corporation completed a
cash tender offer to acquire all outstanding shares for $11.50 per share. Xoma (XOMA) shares plummeted
at the beginning of the month after the company announced an underwritten offering of $21 million of
common shares and warrants; we believe continued concerns over the lead compound also contributed to
downward pressure. Shares of Isis Pharmaceuticals (ISIS) dropped 22%, largely due to concerns over the
results of a recently released phase 3 study of mipomersen for familial hypercholesterolemia (heFH).
MannKind (MKND) stayed relatively flat, as shareholders await FDA’s final decision on Afrezza. On the
same note, Amylin’s (AMLN) shares increased slightly in anticipation of the March 12th PDUFDA date for
Amylin/Lilly/Alkermes’ exenatide once-weekly (EQW). As usual, we look forward to clinical results,
partnerships, and regulatory decisions to drive the index in the coming months.
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