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From the Editor
It wouldn't be November without World Diabetes Day, which took place November 14, 2008. All around
the world, monuments were lit blue to raise awareness of the increasingly alarming diabetes epidemic.
At last count, 1086 monuments were lit blue, a significant increase from the 279 monuments lit blue last
year! In San Francisco, City Hall was lit blue with generous support from Johnson & Johnson and
Medtronic Diabetes. We’re already planning for next year and can’t wait to further spread awareness
about diabetes and prevention of diabetes complications, particularly after we learned that 2007
estimates have already risen. Diabetes cost $218 billion last year in the US alone! From a public health
perspective, diabetes and obesity rank above all as the most serious healthcare problems, and the
problems are worsening globally by the second.
Working hard to raise global awareness of diabetes is the impressive Fran Kaufman, MD (UC
Children’s, Los Angeles, CA). We were recently granted an exclusive interview with her on her decision
to join Medtronic, which will commence full-time starting in May. This triumph by Medtronic certainly
speaks well of Chris O’Connell (President of Diabetes at Medtronic), who has spent two years in diabetes
and to all who know him, it already seems like a lifetime. Dr. Kaufman and O’Connell were discussed
with us her new role and their collective vision moving forward, so to hear it straight from them, please
read our interview in this issue of DCU.
To all that know her, Dr. Kaufman is a rare combination of clinician, researcher, advocate, and
agitator, an inveterate do-gooder who has raised awareness, pulled at heartstrings, and pricked the
conscience of the powerful to improve patient care. She is a pediatric endocrinologist who has cared for
diabetic youths for the past 30 years, seeing thousands of patients and advocating change throughout
the world. Specifically, she believes she can help Medtronic continue its development of insulin pumps
and continuous glucose monitoring, all leading toward technological breakthroughs that will change
the diabetic landscape. Dr. Kaufman believes that the artificial pancreas or other biomechanical
improvements offer patients the best long-term hope for improved care at the moment. We hope she is
right, and as advocates of that very technology ourselves, we are pleased that Dr. Kaufman will be on
the industrial frontlines. Notably, as part of her role, Dr. Kaufman will continue to see patients, and we
trust her judgment that in the long run, she will do more good for more people in her current job.

O’Connell made clear in the interview that improving the consistency, accuracy, and usability of CGM
will be a critical step in moving towards the artificial pancreas, and we are eager to see the results that
will arise from this union combining the knowledge Dr. Kaufman has about diabetes with the
innovation and global reach of Medtronic.
We were also fortunate enough to converse with three luminaries in the diabetes arena: Paul Zimmet,
MD, PhD (International Diabetes Institute, Melbourne, Australia), Bernard Zinman, MD (University of
Toronto, Toronto, Ontario, Canada), and Howard Zisser, MD (Sansum Diabetes Research Institute,

Santa Barbara, CA). A key point that they continually emphasized throughout the conversation was that
we need better and more effective therapies and devices to treat type 1 diabetes and type 2 diabetes. As
we have heard often, it will be difficult to achieve another breakthrough like insulin, but we should note
the positive outcomes of all the “incremental” improvements that have occurred. As Dr. Zimmet stated,
“steady as she goes.”
Sincerely,

Kelly L. Close
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Blogwatch
See below for blogs since our last monthly newsletter. You can view all of our blogs and subscribe to the
RSS blog feed online at www.closeconcerns.typepad.com/close_concerns_weblog/:
•
•
•
•
•
•

November 17: Young performer not slowed by diabetes.
November 14: San Francisco’s City Hall goes blue!
November 13: World Diabetes Day — Let’s unite for diabetes!
November 12: In-your-face: information matters.
October 29: Color-coded insulin packaging? Outstanding idea!
October 27: Mediterranean diet slips away as pounds pack on population.

Videos
Below are our favorite Internet videos in diabetes this month:
•

“Living with type 1 diabetes”
http://video.nytimes.com/video/2008/11/12/health/1194832631064/living-with-type-1diabetes.html?emc=eta1

Coming soon in DCU…
This past quarter has been a whirlwind conference season, and we will be taking a break before reporting
from the JP Morgan conference in January 2009. Stay tuned…
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1. Quotable Quotes in Diabetes
Is bariatric surgery the solution?
“Bariatric surgery is a mistaken concept. It does not make sense for many reasons because it
emphasizes weight too much. When you say ‘bariatric,’ you are focusing only on its weight benefits
while forgetting that it also resolves many comorbid conditions.”
“I do not believe surgeons should be the first line of treatment. When do you perform surgery? You only
perform surgery when the benefits outweigh the risks of the surgery. I think this should be the same for
diabetes patients.”
— Francesco Rubino, MD (Weill Cornell School of Medicine, New York City, NY) discussing health
outcomes of bariatric surgery at the World Congress on Controversies to Consensus in Diabetes, Obesity,
and Hypertension (CODHy) 2008.
The infamous paper
“Of course, you’ll expect me to mention this little paper that upset my holiday in Colorado last year. Note
that there is no aim stated in this paper and no hypothesis was tested. They were looking at information
in the public domain.”
— Philip Home, PhD (University of Newcastle, Newcastle, UK) commenting on the meta-analysis carried
out by Dr. Steve Nissen on rosiglitazone during his presentation on PPAR-gamma therapy at CODHy
2008.
Don’t forget the legacy effect!
“We are so ‘p-value centric’ that we completely ignore implications of trends. I think treating glycemia
for preventing cardiovascular disease is incredibly powerful — take the legacy effect in UKPDS. It's an
incredibly important variable in defining cardiovascular risk.”
— Richard Nesto, MD (Lahey Clinic, Burlington, VT) responding to a presentation which concluded that
ACCORD/ADVANCE/VADT prevents the global recommendation of diabetes treatment as a treatment for
cardiovascular disease (CVD) at the American Heart Association (AHA) 2008 Meeting.
Deadly combination of genetics and the environment
“When it comes to type 2 diabetes, genetics loads the guns, the environment pulls the trigger.”
— Alan S. Brown, MD (Midwest Heart Disease Prevention Center, Naperville, IL) opening his talk on
clinical pearls for CVD risk reduction at AHA 2008.
Moving forward with CGM reimbursement
“I can’t speak for insurance companies, but one of the major reasons for organizing the JDRF trial was
getting the data needed for CGM reimbursement. We didn’t show this in the NEJM paper, but in all age
groups, those who used the device most had improvements in A1c. Hopefully, these results will help as
we move forward. I’m particularly excited about the data we presented today because the effect on
people in good control has not really been addressed before.”
— William Tamborlane, MD (Yale University, New Haven, CT) commenting on the state of CGM
reimbursement after reviewing the results of the JDRF CGM trial at the Diabetes Technology 2008
Conference.
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2. diaTribe FingerSticks

-by Daniel A. Belkin

3. DCU Company Watch
•

Enteromedics — Working to secure financing: On November 21, EnteroMedics announced the
closure of a new $20 million working capital loan financed by Silicon Valley Bank, Western
Technology Investment and Horizon Technology. As at the end of 3Q08 (September 30), the company
had $28.6 million in cash, cash equivalents and short-term investments. Management reported that
this funding will allow them to continue operations "well into 2010," during which timeframe, they
note, they will obtain pivotal data from the EMPOWER study in obesity as well as additional data in
hypertension and diabetes. Although we haven’t seen the terms, we are impressed that the company
was able to raise money in this restricted capital markets environment.

•

Medtronic — Double-digit growth driven by international sales and CGM: In a call led by
CEO Bill Hawkins on November 19, Medtronic’s Diabetes Care business reported $272 million in
revenue reflecting annual growth of almost 11%. The business is now annualizing at close to $1.1
billion. Durable pump revenue (pump and consumables) grew 7%, affected by a continued slowdown
in the US that again was nicely offset (though a bit less than last quarter) by international strength.
US revenue came in at $180 million, up 6% year on year, though pump sales were flat. Diabetes Care
sales outside the US (OUS) reported $92 million in revenue, up 21% year over year. In his prepared
remarks, Hawkins stated that CGM had another “exceptional” quarter of growth, but noted a negative
impact from the economy on new pump orders. He attributed the tough quarter in part to the current
state of the economy and in part to being in a negative replacement cycle – Medtronic should start to
benefit from new products and a positive replacement cycle later this year. The X23 (US) and x54
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(OUS), Medtronic’s next-generation pumps, have both been submitted and we would look for
approval for each mid-year. The X54 has the low glucose suspend feature that is a first step toward
automation while the X23 won’t have such a major feature addition - it will have some improved CGM
functionality and may be more attractive to type 2 patients and pediatric patients in particular.
•

SymCare (Johnson & Johnson) — New diabetes management service on the horizon:
This was very cool to see at the Diabetes Technology meeting (which will be reviewed next issue).
SymCare, now owned by Johnson & Johnson, is developing a new internet diabetes health software
called “In-Touch Diabetes,” designed to help patients and doctors keep better control of diabetes. The
system includes an easy way for patients to upload blood glucose meter readings by cell phone to a
central website, on which they can monitor their progress, view educational literature, and obtain
coaching from nurses who are virtually “on call” seven days a week. Home A1c tests are provided, and
this data is posted on the website as well. Doctors, nurses, and others on the patient’s diabetes
management team can also access the data via the website. One of the most interesting things about
this product in our view is the rewards system, through which patients can obtain discounts on
products from Amazon.com by completing diabetes management goals. We’ve seen several such
management programs begin over the last few months, and the SymCare program is certainly at the
top of the list of the ones that we’ve seen. It is currently awaiting 510K approval from the FDA.

•

Metabasis — Difficult economic times call for significant restructuring and cuts in R&D
expenses: In a call led by President and CEO Paul Laikind on November 13, Metabasis disclosed its
3Q08 results. The company restructured its operations to preserve cash by reducing ongoing
operating expenses. The restructuring of operations will result in a reduction of 35 employees, which
is approximately 30% of its total workforce. R&D expenses were $8.5 million for the third quarter of
2008 compared with $10.9 million a year ago. Going forward, the company will rely more on
outsourcing tasks to third party providers to preserve cash, allow greater flexibility, and control costs.
Despite the reduction in labor, the company’s strategic goals remain in place including clinical
evaluation of its core asset MB07803, an inhibitor of gluconeogensis. The company has recently
initiated a clinical trial to study the pharmacokinetics and safety of higher doses of MB07803 in at
least 40 patients. It expects to complete this study in early 2009. The results will help determine the
optimum dose to be evaluated in future clinical trials, such as the phase 2b, in which Metabasis plans
to collaborate with a strategic partner. As a reminder, MB07803 is a follow-up compound to CS-917,
which was discontinued in phase 2 after it failed to meet its primary endpoint. Metabasis also plans to
conduct one or more additional studies next year to help map out a regulatory path for the program,
which will help secure a partner to advance the project into the phase 2b study and beyond. The core
preclinical program continues to make progress towards an orally active glucagon antagonist for the
treatment of diabetes. The decision was made last year to establish strategic collaboration for this
program, and active discussions are occurring.

•

Transition Therapeutics — Begins phase 2 for gastrin analogue (TT-223): On November
12, Transition Therapeutics announced their third quarter results. Dr. Tony Cruz, Chairman and Chief
Executive Officer, along with Elie Farah, President and Chief Financial Officer, discussed the financial
status of the company and provided a summary of progress in diabetes drug development.
Management announced the first patient dose in the phase 2 clinical study of the gastrin analogue
(TT-223), which is being developed for patients with type 2 diabetes, in collaboration with Eli Lilly.
The study is a randomized, double-blind, placebo controlled, dose-ranging study that plans to
evaluate the safety, tolerability, and efficacy of TT-223 treatments for 12 weeks with a six-month
follow-up. The target study population is 80 patients, and each patient in the study will receive a daily
treatment of TT-223 along with oral glucose lowering agents (metformin and/or thiazolidinediones).
Key parameters include A1c and fasting blood glucose levels. The phase 2 study was initiated after the
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recent completion of two phase 1 studies. The first study consisted of a single ascending dose study of
TT-223 in healthy volunteers, and the second study expanded on the first study to evaluate the
multiple ascending dose range of TT-223. Farah directly addressed concerns of the slowing economy
and emphasized that the company’s cash, cash equivalent, and investment total $58.1 million (down
from $63.7 million reported at the last call). He believes that the company has adequate resources
until the end of fiscal year 2010.
In the press release, the company announced that pre-clinical data in diabetic animal models
demonstrated the efficacy of gastrin analogue therapy both alone and in combination with GLP-1
analogues. After four weeks of therapy with TT-223 in combination with epidermal growth factor
analogues, patients with type 2 diabetes experienced a reduction in blood glucose control parameters
for six months post-treatment. The company suggests that gastrin may play an important role in
sustained glucose control through beta cell differentiation and function.
In the question and answer session of the earnings call, Dr. Cruz elaborated on the future
development of diabetes drugs because of Transition’s recent acquisition of Forbes Medi-Tech. The
company has only recently acquired assets and exclusive rights to selected drug discovery projects
from Forbes Medi-Tech. In response to a question about the benefits of the Forbes acquisition, Dr.
Cruz discussed the potential of two diabetes drugs: a VPAC2 agonist and an ACC2 inhibitor. Both
drugs, and their analogues, are currently in early laboratory testing; Dr. Cruz said he remains
optimistic regarding their potential for treating diabetes.
•

Eli Lilly — Doing its part to help treat children and adolescents: The International Diabetes
Federation’s (IDF) Life for a Child Program received a donation of more than 800,000 vials of insulin
from Eli Lilly on November 12. The insulin will be distributed in 2009 to Mali, Uganda, Tanzania,
Kenya, Cameroon, Zimbabwe, Nigeria, Rwanda, and the Democratic Republic of Congo. The goal is to
get 24,000 children treated by 2012. Currently, Life for a Child provides free medicine, care, and
education to approximately 1,100 children who do not have access to diabetes treatment. It was
established by IDF in collaboration with HOPE worldwide and Diabetes Australia-NSW. The IDF
estimates that there are 70,000-75,000 children in low-income and lower-middle income countries
who are not getting adequate care for their diabetes. In addition, Eli Lilly and IDF produced a
documentary, “Life for a Child,” which made its debut at the Tribeca Film Festival in April 2008. The
film will premiere on the Sundance Channel in 2009. For more information on the Life for a Child
Program, visit www.lifeforachild.org.

•

XOMA — Partner search for XOMA 052 (anti-IL1 beta monoclonal antibody): On
November 10, Chairman and CEO Steven Engle led the company’s 3Q08 call, which focused on
XOMA 052, an anti-IL1 beta monoclonal antibody being developed to treat type 2 diabetes. Operating
loss for 3Q08 was $18.5 million compared to operating income of $22.3 million in 3Q07. The decline
was attributed to a $30 million license fee from Pfizer as well as an increase in operating expenses for
the R&D of XOMA 052. Management gave a quick summary of future development plans for XOMA
052. The company indicated that phase 1 clinical trials should be completed by mid-2009 allowing
initiation of phase 2 clinical trials following soon after. We think that XOMA’s approach to treating
type 2 diabetes is unique and highlights the increasing confidence in the diabetes community that
inflammation plays an important role in insulin resistance. IL-1, the target of XOMA 052, is a
cytokine that helps white blood cells that mediate inflammation infiltrate tissue. A proof of concept
trial will be conducted for other indications, such as rheumatoid arthritis. Lastly, management
indicated that they are speaking to a range of potential partners for further developing and marketing
XOMA 052, with the expectation that one will be on board by late 2009.
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•

DexCom — Hospital CGM deal struck with Edwards Life Sciences: In its 3Q08 call on
November 10, DexCom reported net quarterly sales of $1.9 million, up 53% from last year, although
sales were flat sequentially and up a bit from the first quarter. Net loss was $14.7 million, up about
30% from $11.4 million in 3Q07 and about flat sequentially. Overall, the quarter was mixed for the
company, which we see as unavoidable given reimbursement and economic challenges. While
DexCom has seen some revenue slowdown (attributed mostly to reimbursement status and
reimbursement delays), on a positive note, they have successfully negotiated a marketing and
distribution deal with Edwards Life Sciences for an in-clinic glucose monitoring system. The deal
helps with cash-flow management and sets DexCom up for inpatient treatment – an area that we feel
represents an enormous unmet need and is a very logical direction for both DexCom and Edwards.
This deal should provide DexCom with more runway during the difficult fight for increased SEVEN
insurance coverage. We have underestimated the impact of slow reimbursement and economic
hardship among patients – for things to turn around, we need to see big strides on multiple fronts
(reimbursement, economic, partnership). While there is no question this is a difficult environment,
many thought leaders and important researchers feel that the artificial pancreas is within grasp. The
sensor is a key piece of this project and DexCom has done a great deal of hard work for the industry
on this front. For a small company that has shown great leadership and devoted significant resources
to this nascent field, we hope the current hardships abate and that the long-term business model can
be proven.

•

ISIS — Short and sweet update on its PTP-1b inhibitor: On November 10, ISIS
Pharmaceuticals indicated it will soon present phase 2 data from its clinical study looking at ISIS
113715 treatment in type 2 diabetes patients on sulfonylureas. This drug targets PTP-1b, an inhibitor
of insulin signaling. ISIS has three other drugs under development: ISIS 325568 (glucagon target),
ISIS 377131 (glucocorticoid receptor target), and ISIS 388626 (SGLT-2 target). During the Q&A,
management indicated that ISIS would start its obesity program next year.

•

Alkermes — Moving forward with LAR development and NDA submission: In a call led by
CEO David Broecker, Alkermes reported fiscal 2Q08 results on November 6. We didn't learn anything
new on the LAR front, but we did come away with a feeling of higher confidence that Eli
Lilly/Amylin/Alkermes is moving successfully toward LAR submission. We did hear assurance on the
call regarding the compatibility of LAR manufactured by Alkermes and with that manufactured in
Amylin's new facility. The FDA part remains a guessing game – we don't know what will be necessary
to demonstrate compatibility. Worst case would be if the FDA required a new long-term study
although, depending on study parameters, a new study might still be completed by the mid-2009
filing target. Another option may be to submit the DURATION-2 data, a superiority trial comparing
LAR to TZDs and Januvia (Merck). Enrollment of that trial is complete and results are expected in the
first half of 2009. Alkermes also pointed out that LAR should benefit from the recent addition of
Byetta to the ADA/EASD guidelines - we agree that this “endorsement” could have far-reaching
implications.

•

Emisphere — Review of small pharmacokinetic/pharmacodynamic study of GLP-1 and
PYY 3-36: Although the 3Q08 Emisphere earnings call on November 6 did not include a broad
incretin discussion, Emisphere’s GLP-1/PYY 3-36 oral delivery platform was mentioned. Management
referenced a study for which data were released on October 1, 2008. The study, published in the
March 2008 issue of Clinical Pharmacology & Therapeutics (84(4):468–474), was conducted by Dr.
Christoph Beglinger (University Hospital, Basel, Switzerland). This pharmacokinetic/
pharmacodynamic study included 12 healthy male subjects. Six subjects were administered either
placebo or GLP-1, which was titrated up in the following doses: 0.5, 1.0, 2.0, and 4.0 mg. The other six
subjects were placed either on placebo or PYY 3-36 with a similar dose escalation schedule but with
Diabetes Close Up #85 ~ November 2008 ~ Movers and Shakers

www.closeconcerns.com

8

different doses: 0.25, 0.5, 1.0, and 2.0 mg. Both peptides were administered orally with Emisphere’s
delivery agent, SNAC, formulated as a tablet with either hormone present. The study found that oral
administration of either GLP-1 or PYY 3-36 increased plasma concentrations of the respective drugs
in a dose dependent fashion. In addition, both peptides were reported to cause a decrease in ghrelin
levels, and orally administered GLP-1 induced a potent effect on insulin release.
•

Insulet — Revenue milestone in 3Q08, though environment remains challenging: Insulet
reported third quarter results in a call led by CEO Duane DeSisto on November 6. Third quarter 2008
revenue reached $10.1 million, up nicely from $7.4 million last quarter and more than doubling the
$3.8 million sales result from a year ago. The result was in line with analyst expectations on the
revenue side: costs continue to be the biggest hurdle for the company. Management said it would
meet the lower end of revenue guidance for 2008 ($36-$41 million); in this economic environment,
$36 million seems challenging (a $12 million quarter is required in 4Q) and reduced spending may be
a more manageable goal. However, moving operations to China is a major achievement and it’s now
up to management to crank the cost savings lever. Gross margins turned positive for Insulet in
September, a welcome sign. Net loss was just under $21 million, down from $24 million in the second
quarter of this year. Seeing some operating leverage in the model was a good sign, even as customer
acquisition costs remain high – cost per pod is certainly declining. Insulet closed out the quarter with
cash and cash equivalents of ~$74 million. While we are impressed that the company was able to raise
funds recently (early this year) we are ever conscious of how much money it costs to run early-stage
businesses; Insulet is in a challenging position on this front and it has clearly taken some strides to
address this.

•

Orexigen — Combination therapies boosted by decline of CB-1 antagonist class: On
November 6, CEO Gary Tollefson led a call summarizing 3Q08 financial information and reviewed
new data for Empatic and Contrave that were presented at the recent Obesity Society 2008 meeting.
Contrave remains in phase 3 development, while Empatic is in phase 2b. Management reviewed the
company’s advancements in the quarter: 1) Enrollment for the phase 2b clinical trial (ZB-202) of
Empatic (bupropion SR and zonisamide SR) was completed ahead of schedule; 2) The United States
Patent and Trademark Office granted Orexigen a Weber/Cowley methods patent providing protection
for Contrave through mid-2024; and 3) Clinical trials were initiated for OREX-003 (SR formulation
of zonisamide and olanzapine) and OREX-004 (SR formulation of naltrexone plus fluoxetine). The
company said it would have cash to last well into 2010, reporting that it would exit the year with about
$75 million.
According to management, interest in Contrave and Empatic seems to be growing rapidly, stemming
from abandonment of the CB-1 field (Sanofi’s rimonabant, Merck’s taranabant, Pfizer’s CB-1
antagonist). We believe that the failure of this once-promising anti-obesity drug class may present an
opportunity for Orexigen and similarly-positioned Vivus pharmaceuticals, whose products combine
drugs currently marketed for non-obesity indications (zonisamide SR/bupropion SR in Contrave),
(naltrexone/bupropion in Empatic). At the same time, we believe that the failure of the CB1
antagonist class underscores the difficult regulatory environment in the realm of obesity drugs where
tolerance of drug risk is especially low. It goes without saying that the FDA will continue to be very
sensitive to CNS signals in obesity drugs. We will be looking closely at the CNS side effects of Contrave
when phase 3 results are available; one potential red flag is a recent meta-analysis suggesting that
epilepsy drugs including zonisamide used in Contrave may increase suicide risk. On the positive side,
the doses of the drugs used in Contrave and Empatic are significantly lower than the maximum
approved dose of each drug for their currently approved indications.

•

Medco — Working on capturing the diabetes supply business: In a call led by CEO David
Snow on November 5, Medco Health Solutions reported strong earnings and sales growth for 3Q08.
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With regards to recent acquisitions and international activity, PolyMedica is performing in line with
expectations and has created a competitive differentiator for Medco in the diabetes category. Serving
four million members across the US, the diabetes supply business is a very important component of
Medco’s therapeutic resource center strategy. The company expects continued growth next year as it
expands into testing and continues to work in partnership with clients to close critical gaps in diabetes
care. Mail-order prescription volume, which includes only prescriptions dispensed through Medco,
PolyMedica, Accredo, and EAV was $26.1 million, an 11.1% increase year on year. Medco Health
Solutions established a separate category to capture diabetes supplies and OTC medications (such as
Zyrtec) dispensed through mail-order facilities in the US, and through EAV facilities serving the
Netherlands and Germany. Combined volume for these non-prescription items totaled approximately
1.6 million units in 3Q08, up 6.7% from the 1.5 million units reported quarter on quarter. Companywide SG&A expenses increased 31.9% or $84 million, of which $63 million is attributed to the 4Q07
acquisition of PolyMedica and Critical Care. Medco expects the rate of increase to decline in the next
quarter as the financials become more consistent.
•

Home Diagnostics — Positive developments following rollout of TRUE2go and
TRUEresult: CEO Dick Damron led Home Diagnostics’ November 5 call on 3Q08 results. For the
quarter, the manufacturer of blood glucose meters and strips reported revenue of just under $36
million, up a reported 12% year over year. Strong retail and mail order channel sales were the primary
growth drivers. Retail sales were flat at just under $19 million, while mail order sales of $5.3 million
rose 42% year-on-year. The recent rollout of the TRUE2go and the TRUEresult seems to have gone
well, though the company averaged lower sales prices this year as a result of trade show discounts and
other competitive pressures. Research and development expenses were $2 million, compared to $2.2
million last year at this time. This is primarily due to reduced development expenses associated with
the new TRUE2go and TRUEresult. The company has expanded its California reimbursement with six
more insurance companies listing them as a preferred product. The company’s California market
share has grown to 5.3% vs. 4.3% a year ago. Management has included a comprehensive strategy to
promote patient “pull-through” of their products, including mailings and other informative materials
for patients. They are in the process of negotiating agreements with Canadian distributing partners.
In a major win, management recently negotiated an agreement to be the provider for the new meter
offered by Liberty Medical (the leading mail-order meter retailer, now owned by Medco). Under the
agreement, HDI will provide a private-label, no-coding meter system for Liberty to distribute. The
systems will begin to ship in the fourth quarter. It was also announced that Damron is stepping down
from HDI after a successor had been found to take HDI on to the next level – an executive search firm
has been retained to find the successor. Predictability in revenue seems to be a challenge for the
company although we imagine in this economic climate, it may win some additional customers as the
company benefits underinsured and uninsured consumers in particular due to its pricing strategy.

•

Pfizer — Cutting final ties with clinical-stage obesity portfolio: Following the September 30
announcement that included cuts to Pfizer’s obesity portfolio development, on November 5 the
company announced that it would discontinue work on CP-945598, a selective antagonist of the
cannabinoid type 1 (CB1) receptor. This phase 3 drug was the most advanced obesity drug in Pfizer’s
pipeline, as well as the company’s last remaining clinical-stage obesity drug. News of Pfizer’s decision
is not surprising in light of increasing negativity about the CB1 antagonist drug class. The psychiatric
side effects have been viewed extremely unfavorably, and regulatory committees appear to be
toughening their stance against this drug class. Management attributed this decision to “changing
regulatory perspectives” on the risk/benefit profile of the CB1 class. This announcement comes on the
same day that Sanofi-Aventis dropped all its trials on rimonabant, effectively halting development of
the drug that spawned the word "cardiometabolic" (now part of the diabetes lexicon) and just a month
after Merck stopped phase 3 development of taranabant, its CBI receptor antagonist, citing a similarly
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unfavorable risk/benefit profile argument. We don't expect any other CB1 receptor programs to
continue - Abbott, Acadia, and 7T Pharma all had preclinical programs, AstraZeneca has one in phase
1 and one in phase 2, Zydus Cadila has one in phase 1, and BMS has one in phase 2. We believe the
rather spectacular commercial failure of CB1 antagonists highlights the scientific and regulatory
challenges of developing obesity drugs. However, given the enormous commercial potential of safe
and effective diabetes drugs, we imagine that Pfizer will continue to invest heavily in the diabetes
arena.
We also note in the company’s updated pipeline document that it has discontinued its GLP-1
candidate, PF-04603629, which was in phase 1 (clinical trial discontinued
http://clinicaltrials.gov/ct2/show/record/NCT00637338). Interestingly, this compound was a fusion
of Byetta and transferrin. According to clinical trials, it was actually discontinued in the middle of
August. This decision likely comes in light of safety concerns of its own plus a very competitive
market, including a host of other companies trying to move into this space with more advanced GLP-1
development programs, not to mention potential requirements for cardiovascular trials.
Pfizer will continue drug development in diabetes; the last update we had on this front was provided
during the 2Q08 call. During the Q&A, management noted that they were continuing to work on their
DPP-4 inhibitor (PF-00734200). In Pfizer's March analyst call, management said that the company’s
DPP-4 inhibitor candidate would begin phase 3 by December 2009, but no further details have been
provided about the progress of this study. We believe after complications related to inhaled insulin,
we are more likely to see Pfizer invest in more tolerable, convenient, and safer drugs.
•

Becton Dickinson — Benefitting from new ADA/EASD guidelines focus on GLP-1 and
insulin: In a call led by CEO Edward Ludwig on November 5, BD’s Diabetes Care franchise reported
fourth fiscal quarter (F4Q08) and full year results. In the last 12 months ending September 30,
Diabetes Care reported total sales of $775 million reflecting 11% growth on a reported basis and 6.3%
growth sans FX. For the F4Q08, diabetes care sales totaled $199 million, up 9.5% on a reported basis
– 5.4% sans FX. This was a positive report for BD based on results alone; we also believe BD should
be a major beneficiary of the new ADA/EASD results that focus on insulin and GLP-1. BD benefits as
more syringes and pens should be used for basal insulin needs, mealtime insulin needs, blood glucose
correction needs (we see more blood glucose monitoring happening stemming from the changes and
thus higher awareness of blood glucose results out of bounds), and pens (for insulin and GLP-1). BD
probably also benefits from a delay in LAR coming to market, as twice-daily pens will be used longer;
it should benefit as well from other delays (we assume based on Takeda that most drugs now are
seeing at least a quarter delay due to FDA resource constraints) for GLP-1 and DPP-4 inhibitors that
might keep patients on Byetta longer. We assume that when Novo Nordisk’s liraglutide comes to
market, it will certainly take share although more people overall will be on GLP-1. We believe that will
also be the case when LAR comes to market. Although details haven’t been given on contracts, we
assume significantly more people overall will be on LAR than are presently on Byetta, and that some
portion of Novo Nordisk’s pens can be done with BD’s needles (BD has a universal compatibility
claim).

•

Vivus — Planning for submission of Qnexa in the US and Europe: Vivus reported its third
quarter progress toward Qnexa regulatory submission on November 5. Management said that the
FDA has provided positive feedback on the Phase 3 trials for Qnexa, although they also said that they
will need FDA guidance on CV requirements before giving their own guidance on the timeline for
approval of Qnexa for patients with diabetes. They have had their end-of-phase-2 meeting and we are
waiting to hear what the FDA tells them regarding future studies. In the meantime, Vivus plans to
initiate a large-scale, multi-center study in patients with diabetes using A1c as the primary endpoint.
Management has written to regulatory bodies in the EU, characterizing European submission as a
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way to reduce “regulatory risk” (getting in on the market faster somewhere globally) for Qnexa. While
we think anywhere outside the US is likely an easier place to win approval, if the drug hits regulatory
problems here, those will be hard to overcome. Two data sets regarding the Qnexa compound will be
released this December. EQUATE is designed to satisfy phase 3 requirements for Qnexa in patients
with obesity and diabetes, while the phase 2b six-month extension will increase Vivus’s data regarding
Qnexa in obese subjects with diabetes. The company’s cash balance is just over $200 million: Vivus
raised over $75 million recently, impressive in its own right, given the current capital markets climate.
•

MannKind — Light at the end of the tunnel for Afresa?: On November 5, CEO Al Mann
discussed progress toward its NDA submission for Afresa (previously called Technosphere inhaled
insulin). NDA submission is planned for early 2009 (slightly later than its end-of-2008 forecast)
although negotiations with the FDA are continuing. In the Q&A, management said that the FDA
expressed concern about postprandial excursions. While it makes sense to us that more “time in
euglycemia” is better for patients, the significance of glycemic variability reduction has not yet been
proven in a long-term outcomes trial. The tone of the MannKind conference call was optimistic, as
usual, and management said they did not foresee any significant stumbling blocks for approval
despite pointed questions from analysts. A great deal rests on the results of Mannkind’s phase 3 trials
scheduled for release next month; we are eager to see pooled hypoglycemia data in particular.
MannKind faces a tough road as inhaled insulin had a fairly spectacular fall during 2008 after Pfizer,
Novo Nordisk, and Lilly all dropped development of their versions of inhaled insulin. As analysts have
pointed out, MannKind has to prove a negative (that it doesn’t cause cancer) to garner partnership
interest. On financials, net loss for the quarter fell 20% sequentially to $63.5 million, compared to a
$79.8 million loss last quarter and $73 million in 3Q07.

•

Amylin — FDA not satisfied with IVIVC data for exenatide once weekly: In a form 10-Q
SEC filing from Amylin dated November 4, 2008, the company stated that the FDA was not satisfied
with data from in-vitro in-vivo correlation (IVIVC) to demonstrate comparability of clinical scale
exenatide once weekly (EOW) and commercial scale EOW. IVIVC studies provide models to describe
the relationship between data obtained in-vitro (e.g. rate or extent of drug release) and relevant data
obtained in-vivo (e.g. plasma drug concentration or amount of drug absorbed). In the case of
exenatide once weekly (EOW), IVIVC data was intended to show comparability of EOW manufactured
by Alkermes for use in clinical trials to commercial scale EOW manufactured at Amylin’s Ohio facility.
The FDA stated that these studies did not meet their requirements to demonstrate comparability, and
Amylin continues to be in ongoing discussion with the FDA regarding IVIVC data and alternatives
(crossover study or de novo approach) to enable guidance of a 1H09 filing to be met. The 10-Q notes
that EOW filing may be delayed beyond the first half of 2009, depending on parameters stipulated by
the FDA for a de novo study should that path be taken. From our conversations with the company,
this appears to be a problem of data insufficiency rather than actual product incomparability.
On another related note, Amylin commissioned an independent firm to analyze pancreatitis rates for
Byetta using the database from United Healthcare (~14 million). The analysis compared patients
treated with Byetta to control patients that were treated with either metformin or glyburide, and it
concluded that there was no difference in the pancreatitis rates between the two groups. The data has
been submitted to the FDA and will likely play a critical role in future discussions about Byetta – we
see this as a very positive fundamental sign for the company.

•

Flamel — Seeking partnerships for FT-105 insulin and Interferon Alpha development:
Flamel reported 3Q08 results in a call led by Stephen H. Willard, CEO, on November 4. The company
continues to hold discussions with interested parties regarding the formulations of Interferon Alpha
and FT-105 insulin. The process is taking longer than preferred, but the company indicates that
discussions are continuing – encouraging in light of the current economic environment. The revenues
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generated from research are making an important contribution to results. The data acquired in
developing FT-105 and Interferon Alpha have been essential to securing new partnership
opportunities with larger pharmaceutical companies. The results from the two week Interferon Alpha
XL trial established the advantages that the Medusa platform offers in the controlled release of
proteins both with respect to efficacy and safety. The FT-105 program established the applicability of
this technology to smaller proteins such as insulin and peptides. Both programs have attracted
attention to Flamel and the Medusa platform. Discussions for both projects are continuing. Although
they are taking longer than anticipated, Flamel believes both products are well positioned to create
value for its partners.
•

Novo Nordisk — Another powerhouse quarter: On October 30, Novo Nordisk reported third
quarter sales and earnings. CEO Lars Rebien Sørensen led the call, which highlighted that diabetes
care sales, rose 8% year on year to 8.3 billion DKK (USD$1.68 billion) in 3Q08 from 7.7 billion DKK
($1.55 billion) in 3Q07. Insulin analogs, or “modern insulins” in Novo Nordisk speak, were noted as a
main growth driver accounting for 59% of total insulin sales compared to 52% in the first nine months
of 2007. Notably, Levemir spent another consecutive quarter above 60% growth, buffeting the analog
group. Management attributed decreases in human insulin sales to modern insulin conversion. Novo
Nordisk still expects a 2008 sales growth for 2008 of 11–13% measured in local currency whereas
reported sales growth is now expected to be around 3 percentage points lower, with FX cited as a
reason.
During the R&D update, management discussed top-line data from four studies of the company’s
next-generation insulins. In one study, 50-66% of participants treated with NN5401 (basal-bolus)
achieved A1c <7% with no hypoglycemia. Also, 50% of type 2s treated with NN1250 (basal) achieved
A1c < 7% without hypoglycemia in the last four weeks of treatment. Three weekly injections of
NN1250 (one shot/2 two days), were compared to once-daily glargine. The blood glucose control
achieved in both arms was reported to be similar (no details given) suggesting a long action profile of
for NN1250. Management declined to state when full results would be published citing competitive
reasons.
Novel news was not provided on the liraglutide development program. During Q&A, management
noted that they were now in the “clock stop” period of regulatory procedures wherein further details
regarding dialogue with regulatory agencies would not be divulged. No cardiovascular signals have yet
arisen, and the company expects to move forward with the April FDA advisory meeting (moved from
March). Management gave an overview of recently presented LEAD 6 data from the Canadian
Diabetes Association 2008 meeting, and the follow-up/extension study for which we reported on topline data from the Novo Nordisk Capital Markets Day.

•

Sanofi-Aventis — Little movement except on the Lantus front: During the early afternoon
(Paris time) on Halloween (October 31), Sanofi-Aventis reported its 3Q08 figures. As usual, Lantus
was a major driver for the company, posting sales of €612 million ($922 million), a reported growth of
29.1% year-over-year. In the US, this increase was driven by the SoloSTAR pen and improved
formulary access (e.g. VA). The drug is now annualizing at almost $4 billion/year. We see the SoloStar
as a major positive for the Lantus franchise. Management cited “real life studies” (THIN, ROLE, and
LIVE) showing an increased benefit for A1c and cost with Lantus compared to insulin detemir and
NPH. They also cited the GINGER and LACE studies showing that Lantus plus Apidra demonstrated
better control versus premixed insulin. Sales of Apidra came to €25 million in the third quarter ($38
million), compared to nearly $400 million in Novolog sales this quarter. Sanofi still has a long way to
go to fully break through into the rapid analog market – but it does seem it is doing better with
Apidra. Furthermore, on October 30, Sanofi-Aventis announced that the FDA had approved Apidra
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for use in children and adolescents – this is a positive though we assume some have been using it offlabel already.
On the pipeline front, management announced the discontinuation of the development of AVE2268,
an oral SGLT-2 inhibitor intended for type 2 diabetes, and surinabant, a CB-1 antagonist intended for
use in smoking cessation. No reason was given for the discontinuation of these drugs. Undoubtedly,
drug development in the diabetes space is proving difficult for many other players in the
pharmaceutical industry – in Sanofi’s case, however, it may just be that they would like to invest more
in the “known” winners like Lantus rather than spend more development funds on drugs that have
regulatory uncertainty.
•

Bayer — Strong blood glucose monitoring growth: On October 30, Bayer Diabetes Care
reported strong 3Q08 growth in worldwide sales year on year, up about 6% year over year to €233
million ($351 million). The Contour and Breeze meters did very well, up about 17% on an easy
comparison from 3Q07, offset by declining (as expected) Elite sales and flat sales in the rest of the
business. Breeze meter sales increased to €40 million ($60 million), a strong growth rate of 29% (Fx
adj. +37.8%), benefiting from stocking ahead of a price increase in the US. Elite meter sales dropped
to €28 million ($42 million, a reported decline of approximately 30% year-over-year (Fx adj. -28.7%).
The balance of Diabetes Care sales, about €37 million, are made up of DCA A1c cartridges and A1c
Now (the former Metrika business). Excluding the A1c-related sales, we calculate an overall blood
glucose monitoring sales result of €196 million ($295 million), a reported year-on year growth of
7.0% (11.8% Fx adjusted). Glucobay (acarbose) was roughly flat with global sales growing to €75
million ($113 million), a growth of 1.4% year-over-year (1.2% without Fx). In the US, Glucobay sales
fell to €1 million ($1.5 million), a decline of nearly 85% year-over-year. Bayer doesn’t report US versus
non-US sales, so it is difficult to assess geographic strength in the challenging US market. In
concluding the call, Bayer felt that it was well-positioned financially, although acknowledged that the
global credit crisis was having an impact on sales and investor confidence.

•

Ipsen — No new information on taspoglutide: On October 30, Ipsen reported 3Q08 results in a
call led by CEO Jean-Luc Bélingard. No comments were made during the call on taspoglutide, an
investigational once-weekly GLP-1 being developed in partnership with Roche. However, during the
Q&A, management emphasized that despite Byetta’s pancreatitis woes, no class effect should be
inferred. Management noted that the incidence rate of pancreatitis was extremely low and they would
offer no further comment on the subject save to recommend more experiments in a clinical setting.
No financial metrics related to the company’s diabetes endeavors were reported. As a reminder,
Roche moved taspoglutide into phase 3 testing in June 2008 following positive data presented at the
ADA 2008 meeting. Ipsen considers the release of the phase 2 data and the initiation of the phase 3
trials as “key milestones” for the future. Management touted the company as a worldwide, best-inclass provider of innovative drugs by addressing unmet clinical needs in its targeted therapeutic areas.

•

Arena — Lorcaserin development steadily moves forward: On October 30, CFO Robert
Hoffman led a call discussing the progress of Arena in 3Q08. Arena reported a net loss allocable to
common stockholders in the third quarter of 2008 of $56.2 million and a net loss allocable to
common stockholders in the first nine months of 2008 of $177.0 million. The development of
lorcaserin, the company’s obesity candidate, remains the company’s top priority. They are committed
to a submission of the NDA for lorcaserin in the last quarter of 2009 and feel confident about its
approvability based on the preliminary blinded results of the phase 3 BLOOM and BLOSSOM trials.
Results for these trials are slated to be released early-to-mid next year. A review of the blinded data
from all three trials (BLOOM, BLOSSOM, and BLOOM-DM) has been very encouraging. Patients in
the BLOOM trial have completed at least 20 months in the trial, and the most advanced patients
began completing the two-year trial in the first half of September 2008. Data from the BLOOM-DM
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trial is expected in mid-2010, and is planned as a supplement to the submission after lorcaserin has
been approved. Management believes that the data from trials released next year will open the doors
to interest from many potential partners. The company has plans to suspend other drug development
programs to free up capital if necessary. Interestingly, management said that they will not file an NDA
for the treatment of diabetes with lorcaserin, but only for obesity (and indeed patients with diabetes
were excluded from the BLOOM and BLOSSOM trials). Nothing of note was said about the company’s
GDIR agonist development program (which we believe is still pre-clinical).
— by Kaku Armah, Kelly Close, Brendan Milliner, and Melissa Tjota

4. DCU Interview with Dr. Francine R. Kaufman and Chris O’Connell
Dr. Francine R. Kaufman recently shared with us her decision (announced via press release November
24) to join Medtronic Diabetes to have an even greater impact in the field of diabetes and be part of the
effort to close the loop. Dr. Kaufman, who has been at Children’s Hospital Los Angeles (CHLA) and the
Keck School of Medicine at USC since 1978, will join Medtronic full-time in May 2009. Her influence in
the diabetes field is unprecedented: she has seen thousands of patients since her start as a fellow in
1978; has been involved with most of the key pediatric clinical trials; has had a number of leadership
positions at ADA, including president, from 2002-03; has been author on more than 120 peer-reviewed
manuscripts; is a member of the Institute of Medicine; is author of the highly-praised bestseller
Diabesity (Bantam 2005); has been a tireless advocate for children with type 1 and type 2 diabetes; and
has mentored countless people in the field.
Dr. Kaufman expressed excitement about her move to business and cited the efforts and achievements of
Chris O’Connell, President of Medtronic Diabetes, as a major factor in her decision. Chris has been with
Medtronic for nearly 15 years, having held general management and functional leadership roles in four
different divisions, as well as the Medtronic Corporate offices. We have been extremely impressed with
the growth and strategic direction at Medtronic Diabetes since Chris took over in late 2006 – his focus
on diabetes is legion and has become well-known for a number of accomplishments since his arrival
including cementing major deals with J&J/LifeScan and Bayer Diabetes in 2007; sharpening focus on
the artificial pancreas (a low glucose suspend feature will be part of the forthcoming X54); increasing
focus on CGM and building it into a $100-plus million business; achieving over $1 billion in diabetes
care sales for fiscal 2008; increasing R&D spending 35% for fiscal 2009; and aggressively increasing
growth of pumps and CGM internationally while in the midst of an economically challenging period in
the US. The list goes on, but nothing he has done has impressed us perhaps as much as convincing Fran
to come to Medtronic.
We were delighted that Fran and Chris could spend some time with Diabetes Close Up discussing
diabetes and Fran’s decision to join Medtronic – we share with you below excerpts from a most
scintillating recent conversation with them:
Dr. Kaufman on her decision to pursue a new opportunity with Medtronic Diabetes: I know
that from inside Medtronic I will have the opportunity to accomplish a great deal that will directly benefit
people with diabetes. Over the last 30 years, I have had a phenomenal experience at CHLA and the Keck
School of Medicine at USC. I have been able to help thousands of patients and their families through
clinical care, education, research and advocacy. At this point in my career, I feel I have accomplished so
much within the academic framework, and I believe that working inside Medtronic will afford me a
wonderful opportunity to touch the lives of even more people with diabetes. Since I have had the
opportunity to work with the people at MiniMed and now Medtronic for decades, and I have seen their
commitment to both the patient and science in order to advance the field of diabetes, I know this is the
right place for me at this time in my life and my career. Getting to know Chris and being so impressed
with his integrity and his vision was what ultimately convinced me to make this significant change.
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Dr. Kaufman and Chris O’Connell on her transition to Medtronic Diabetes:
Dr. Kaufman: I am a workaholic, and not even interested in rehabilitation. I am at the 30 year mark of
beginning my fellowship and providing diabetes care at CHLA. Chris looked at me when we were talking
and said he didn’t think I would be happy if I never saw patients again. I of course agreed, so in my new
role at Medtronic, I will continue to see some diabetes patients and continue to have a relationship with
CHLA. I will remain on the CHLA Board of Directors and help recruit my successor. CHLA is a
phenomenal hospital with an incredible pediatric diabetes focus. I will also retain my academic titles as
Distinguished Professor of Pediatrics and Communications at USC. I will join Medtronic full-time in May
but in the interim, I am going to start to work at Medtronic so that I ramp up slowly. I have a lot to learn
and when I get there in May, and I want to hit the ground running.
Chris and I spent a lot of time together defining my role at Medtronic. When I heard his vision, I was
immediately intrigued. It wasn’t like he was describing a job; it was more like he was describing an
opportunity. With my years of experience on the front lines of diabetes care, I would be able to help focus
and refine the efforts of Medtronic – with the patient and the clinician in mind. The more I learned about
Medtronic’s inner workings, the more I was sold on the concept of being part of a company that is at the
top of the field.
Chris: Bringing Dr. Kaufman into the Medtronic Family is a “dream come true” for Medtronic and me.
Very few people have made such a profound impact in diabetes care as Fran – academically, clinically and
as a patient advocate. My goal is simply to provide Fran with a broad platform to influence millions of
people’s lives on a global basis. She has unlimited potential to impact people with diabetes by combining
her astounding knowledge with Medtronic’s technical capabilities to help us deliver breakthrough
solutions. Fran is not only an expert in diabetes but also the broader healthcare field. In addition to her
leadership role at Medtronic Diabetes, she will be playing a key role in helping Medtronic in general as we
increasingly look at our business with an interdisciplinary strategy. Medtronic is a broad company with a
very strong cardiovascular focus and an interest in exploring technology solutions to chronic diseases that
cross over the various medical specialties. For example, obesity is a long-held interest of Medtronic, and
we’re excited that Fran will be a core part of that emerging strategy. Additionally, Fran will be deeply
involved with our International organization as we continue our rapid globalization as a company.
Chris on the history of insulin pump therapy and Dr. Kaufman’s role as the field has
evolved: We are at this incredibly interesting inflection point in the diabetes field as we celebrate the
25th anniversary of insulin pump therapy, pioneered by Al Mann and MiniMed. Fran was one of the first
doctors that MiniMed worked with more than two decades ago. The MiniMed 502 was launched in June
1983, and few healthcare providers have impacted MiniMed and Medtronic Diabetes more in the last 25
years than Fran. Fran was one of the very first people I met when I joined the diabetes field because
everyone said I needed to meet her. She has the respect of the entire field, including researchers, patients,
parents, doctors, and nurses. We feel incredibly lucky that she will help guide the next era at Medtronic
Diabetes. With Fran in the Medtronic family, much more is possible at Medtronic than would have been
possible with Fran working solely at CHLA and Keck. I know that Fran has the respect of everyone in the
industry, so the fact that she chose Medtronic makes me feel extremely proud and lucky.
Dr. Kaufman on the state of diabetes: Recently, we had one of our CHLA Family Diabetes Retreats
where a few hundred people gathered together with my incredible staff to learn, find support, and
discover hope. When I saw our families, many with children as young as one and two years of age, I
realized how far we have come in the daily management of diabetes since my own career began. I started
before we had home glucose monitoring or insulin analogues – when diabetes technology was still a
dream. I have been truly privileged to participate in many of the efforts to innovate and evaluate so many
advances in diabetes that enable our patients to achieve excellent outcomes, but we all know there are a
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lot of innovations and advances yet to come. That is why I am moving to my new role at Medtronic
because they have been the pivotal company and they have certainly contributed a great deal to scientific
and technological advancement in the field. I believe the future will be even more exciting.
Dr. Kaufman on CGM and pump technology today: Obviously, I believe CGM and pump
technology are huge advances for our patients today. The pump just keeps getting better and smarter. At
our diabetes camp this summer – where 75% of the children were on insulin pumps – each time we went
to dose the kids, they would load how much they planned to eat and their blood glucose level, and the
pump would give them the correct dose to take. My staff rarely had to do a calculation, and dosing over
100 children was accomplished with lightening speed, only fettered by the extra time it took to figure out
how much to give the campers on MDI. Some of the campers also had on CGM, and this facilitated their
diabetes management, even out in the wilderness. But, there are many improvements to come: helping
with data management, facilitating appropriate diabetes behaviors, and educating people as to how to use
the pump – all of these areas and others are ripe for improvements and advances. I have so many ideas,
and I can’t wait to start at Medtronic so that I can sit down with the incredible engineers, educators, and
clinicians and start making the improvements required so that everyone who avails themselves of these
technologies reaps the full benefit.
Chris on pump and CGM growth in the US and globally: The penetration rate for both insulin
pumps and CGM is low in the U.S., even lower internationally. We see a host of challenges day to day, but
we also see some incredible progress. One third of [our diabetes] revenue today comes from outside the
US. In Western Europe, the high end of type 1 penetration is in the Netherlands, at 20%, and they are
really starting to expand CGM there. Progress with NICE in the UK opens that market. France is at 5%
type 1 pump penetration, while some of the more developed markets are higher, for example Germany
and Sweden are both at 15%. Bigger opportunities are coming in China, Canada, Australia, and Japan.
Our approach is to identify the barriers to therapy adoption and to help patients and providers knock
those barriers down so that these amazing products can be used by appropriate patients. Our traditional
focus has been type 1 diabetes, but more and more people are seeing these technologies as being
applicable to people with type 2 diabetes just as much. The opportunities in sensor-augmented pump
therapy are enormous and becoming more obvious every day with the Paradigm REAL-Time system. This
is why one of our strategies is to focus more on CGM – to be able to show people with diabetes where their
glucose levels are at all times, and to help them tailor their therapy more effectively.
Type 2 diabetes is more complex than people realize - intensive management is needed more and more, as
is monitoring. CGM applies to everyone, even pre-diabetes, although the barriers are bigger there. We are
very focused on CGM with the pumps, driving toward the closed-loop system, and we will be increasingly
focused on stand-alone CGM as well. CGM is a breakthrough technology that is rapidly evolving.
Remember the first cell phone? And think about how much progress there has been. That is how we are
thinking about CGM.
Dr. Kaufman and Chris on the future direction of diabetes technology:
Dr. Kaufman: It is all about automation - the smarter the pump can be, the better. It should know how
much insulin to give; it should help manage patterns; it should help patients understand and acquire
smart behavior; and it should help patients overcome barriers to success. The Wizard, for example, has
been a great innovation and we want to continue on that automation path, making things simpler and
better for patients.
Chris: Insulin pump technology has come a very long way but has much further to go. We are currently
developing three pump platforms – an upgraded Paradigm pump (that features the first semi-closed loop
functionality for markets outside the US); a remarkable new tubeless, flexible pump (aka “patch pump”);
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and our next-generation durable pump system. There has never been more in our pipeline as we invest
heavily on continuing to improve insulin pump value for the patient. Of course, our vision remains the
closed-loop system, and we are deeply grateful to our academic partners for all the great progress we are
making.
Chris on the future direction of CGM: There are three important elements in the evolution of CGM
as the “next big thing” in diabetes care. First, technology has come a long way, particularly in terms of
physical characteristics, accuracy, and consistency. We are working diligently to improve these product
characteristics to the best of our abilities. Our next generation sensor is in the works and near the end of
development, offering a dramatic reduction in size and continued improvement in the sensitivity and
specificity of detection. CGM has captured the imagination of the diabetes community, and I am more
confident than ever that CGM will revolutionize diabetes care. The second point is to generate the
evidence for continuing regulatory and reimbursement support. I believe the FDA is becoming more
comfortable with the idea that CGM is better than blood glucose testing, and in fact, that it should replace
it at some point. CGM is a better solution because it shows the patient a continuous stream of glucose data
that can help the patient take action earlier and improve short and long term outcomes. We are very much
looking forward to when CGM will become more ubiquitous in the treatment regimen. The third element
is establishing new protocols for CGM to make it effective in the clinical setting. For example, how do you
usefully apply all the data obtained from these devices? How do you use CGM to better diagnose poor
glycemic control? How do health care providers use CGM as a powerful teaching tool that can help
patients better manage their diabetes? How do patients get real time information and support to actively
manage their diabetes? I know the professional diabetes care community is excited about how CGM can
help them help people become healthier and become more effective in managing their diabetes. Our
CareLink system is currently the gold-standard for pump and CGM data management, and we have
upgrades in the works that will take CareLink’s functionality to a whole new level, significantly benefitting
providers and patients.
Dr. Kaufman and Chris on progress building published data in CGM and CGM
reimbursement:
Dr. Kaufman: One of the best examples of how exciting the field is right now is the JDRF CGM trial.
This multicenter trial showed that CGM – when used appropriately – can improve glycemia. In all age
groups, those who wore CGM benefited, and I am starting to see this in my own practice. As some of the
insurance carriers have started to reimburse for CGM, more and more of my patients are using it. They
are avoiding hypoglycemia; they are spending less time above target; and they learn how to modify some
key behaviors – taking boluses on time, managing exercise, dealing with sick days. The JDRF study is very
encouraging, and coupled with mounting experience of how to use CGM in the real world, this is positive
news both for providers and families.
Chris: There is a positive trend right now in terms of CGM reimbursement coverage on a global basis.
Based on the continuing positive evidence being generated, as well as the transformative patient
experience, US insurance companies are expanding coverage. We are also working to help expand
coverage for CGM in markets around the world and have had recent success in Australia, Canada, and
France. For the first time in the history of diabetes technology, there are a number of robust trials that are
all pointing in the same direction, and it is bound to increase. For example, the STAR 3 trial in the US and
Canada is building on the successes of STAR 1 and the JDRF CGM trial, and there are very important
International trials such as Guard Control, French REAL-Trends, and Eurythmics that are reinforcing the
same message.
Dr. Kaufman on earlier and aggressive insulin therapy for patients: One of the most exciting
findings of our collective research efforts over the last few decades has been the discovery of the “legacy”
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or “glycemic memory” effect from DCCT and UKPDS. This essentially dictates for us that from the
diagnosis of diabetes, glycemic control matters. For those with type 2 diabetes, this means that the timely
introduction of insulin is imperative. It is important to make sure that there is a willingness, on the part of
the patient and the provider, to start on insulin therapy when indicated and that there is sufficient
support for the patient when this occurs. In my practice at CHLA, children begin pump therapy often
within weeks to months after diagnosis and before glycemic control deteriorates. We are now starting to
do the same with CGM and with iPro, our physician-based continuous monitoring system. We want to
assure optimal glycemia – ala DCCT – to alter the long-term course and to give our patients every
opportunity to live healthy and well with diabetes. It is encouraging that this is not just occurring in the
US but also being adopted globally. I have a tremendous interest in increasing the number of kids who can
get on pumps. With the international ISPAD pump statement for children and youth that came out a few
years ago, intensive diabetes management is becoming a global affair.
Dr. Kaufman on potential for a glycemic variability outcomes trial: I participated in STAR 1,
which was obviously very exciting to see the early progress in reducing glycemic variability. We now know
it is really important to figure out how to utilize CGM and pumps so that we can improve not only A1C but
also glycemic excursion. There is no doubt this is important and it’s happening.
Dr. Kaufman on finding the cure: If someone were to ask me, what is the most frequent question I
have been asked over the last 30 years, I would tell them it is “when will there be a cure?” When you talk
about a cure, everyone has a different concept in mind. More and more people are realizing that the
biomechanical cure – the artificial pancreas – will likely be a reality before a cellular replacement cure.
From my vantage point, the artificial pancreas is a real possibility while I am still practicing medicine. If
one admits that the road to the artificial pancreas is paved with incremental improvements, then the
reason I am going to Medtronic is to be at the lead point of that journey. I want to be part of the team that
will close the loop, and if I am lucky, I want to help shape what the final product looks like and be sure
that it is the best it can be for the patient – whether that patient is a toddler, a teen, or an adult. Chris and
Medtronic Diabetes are committed to that goal, and I look forward to the opportunity to contribute what I
can to this enormous effort.
Dr. Kaufman on where her research studies stand and how that transition will take place: I
have been fortunate to receive funding from the NIH, the JDRF, ADA, other foundations, and industry
throughout my career. It is not going to be easy for me to leave some of the ongoing multicenter studies
that I have participated in for many years, including two for which I serve as study chair, the TODAY and
HEALTHY trials. However, knowing there are capable and talented people at my institution to take my
place is comforting. I have told everyone that I will always be available to help in any way I can. Although
this kind of transition is bittersweet, knowing that I am going someplace where research is supreme and
hopefully waiting for my involvement makes it easier.
Dr. Kaufman on her high points from her career to date: I consider myself the luckiest person on
the planet when it comes to my career (actually in all aspects of my life). There are so many highlights. My
book, Diabesity, has been an incredible experience. I often joke that I would not advise anyone to write a
book. If they felt they had one bubbling up inside of themselves, they should let it out any way other than
actually sitting down and writing it. However, I will admit there is nothing more thrilling than meeting
someone who loved reading my book and who wants to talk about it with me. Last year I had the
phenomenal opportunity to make a documentary, “Diabetes: the Global Epidemic,” for Discovery Health
funded by NovoNordisk (ed. note – this is available to see at
http://health.discovery.com/centers/diabetes/podcasts.html). I went to every continent to show what
diabetes looks like across the globe, and I met incredible people and learned more than I could ever have
imagined. Being president of the ADA in 2002-2003, developing ExtendBar in the mid-90s (a bar to help
reduce nocturnal hypoglycemia), helping lead the effort to ban sodas from LA Unified School District in
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2003, being elected to the Institute of Medicine (2005), chairing the IDF Youth Section (2006-2009),
being a delegate to WHO (2003), being recognized by Friends for Life (2008), and now chairing NDEP
have all been beyond what I could have ever imagined. Honestly, right now, the highlight for me is the
response I have received from so many of my colleagues when they heard about my move to Medtronic.
Everyone seems to think I am just the right person for the job. They tell me at least that Chris is lucky to
have me (he told me that himself) and that maybe I can play a greater role in bridging some of the gap
between industry and academics. Most importantly, it is what I have been told by those with whom I work
at CHLA, USC, and in my many organizations and grants. They told me that they will truly miss me, my
leadership, and all the noise I make.
Dr. Kaufman on what she will miss most from CHLA and USC and what aspects of her next
work to which she’s looking most forward: Since I am not totally leaving either CHLA or USC, and
am not giving up patient care, I am not feeling such a big loss. I do know that I will miss being an active
part of my division with the incredible gift to be able to work with such talented and devoted colleagues. I
will not be able to see as many patients, so saying goodbye to some will be very difficult. The beauty of
being a pediatrician is that you are in it for the long haul. I feel that I have helped so many of the children
I have cared for write a better story for their lives. Most of all, I will miss mentoring.
Chris on goals for Medtronic Diabetes in the next five years: Our goal is to double or triple the
number of people with diabetes that we serve in the next five years by helping to continuously improve
patient outcomes. We are focused on three main strategies. First, and our historic power alley, is gamechanging innovation leading to the closed loop system. Second, is providing a superior customer
experience so that the entire diabetes community has an easier time being successful in their diabetes
care. Third, is global expansion, as five years from now more than half the people we serve will be outside
the US. It is a very exciting future, and I am “over the moon” that Fran is joining Medtronic for our
revolutionary journey. The reason I know this will be a huge success is that Fran’s personal mission is
100% aligned with the Medtronic Mission of alleviating pain, restoring health, and extending life. Both
of us are wholly committed to helping people with diabetes and other chronic diseases.
Dr. Kaufman on her professional goals in the next five years: My main goals are to give my all to
Medtronic and people with diabetes by improving diabetes care. And to have fun doing it!
— by Kelly Close and Melissa Tjota

5. DCU Dialogue from A to Z with the 3Zs
We feel particularly lucky at our sister publication, diaTribe (a free online newsletter for patients with
diabetes) to have an incredible advisory board. We recently asked three of them, Paul Zimmet, MD, PhD
(International Diabetes Institute, Melbourne, Australia), Bernard Zinman, MD (University of Toronto,
Ontario, Canada), and Howard Zisser, MD (Sansum Diabetes Research Institute, Santa Barbara, CA) to
come together to discuss with us "the state of the state" of diabetes. While all are known for a multitude
of work, Dr. Zinman is particularly well known for his work relating to type 2 patients, Dr. Zisser for
his work with type 1 and gestational patients, and Dr. Zimmet for his work on the prediabetes front.
Thank you very much to all three for so much incredible work that has pushed the field forward.
Prof. Zimmet is currently Foundation Director of the International Diabetes Institute, Professor of
Diabetes at Monash University, and a Professor at Deakin University. Furthermore, he has been a
member of various international and national committees, including several WHO committees,
addressing the issue of diabetes and ways to prevent it. He has published over 550 scientific papers,
chapters, and reviews in peer-reviewed journals and books, and his research have provided novel
insights into the effect of genetics, obesity, exercise, and nutrition on type 2 diabetes. Some of his many
accolades include the Kelly West Medal and the Harold Rifkin Award from the American Diabetes
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Association, the UN/UNESCO Mehnert Award from the European Association for the Study of Diabetes,
and the Eli Lilly Award from the International Diabetes Federation.
Dr. Zinman is Professor of Medicine at the University of Toronto, and he is Senior Scientist at the
Samuel Lunenfeld Research Institute, Mount Sinai Hospital. His main research interests include
studying the long-term complications of diabetes, investigating diabetes in Aboriginal communities,
improving the development of new therapies for type 1 and type 2 diabetes, and participating in studies
geared towards the prevention of diabetes. He is the recipient of numerous awards including the
Frederick G. Banting Award, the Charles H. Best Medal for Distinguished Service in the Cause of
Diabetes (awarded to the DCCT Investigators), and the Alois Beringer Lecture Award. In addition, he
has published over 300 articles in national and international journals as well as over 60 book chapters
and editorials.
Dr. Zisser is the Director of Clinical Research and Diabetes Technology at Sansum Diabetes Research
Institute in Santa Barbara, California and serves as Adjunct Professor of Chemical Engineering at the
University of California, Santa Barbara. His research interests focus on the testing of new drugs and
devices to treat diabetes. He has directed numerous clinical trials and investigator-initiated studies
involving type 1, type 2, and gestational diabetes, including pivotal testing of implanted glucose sensors,
implanted insulin pumps, inhaled insulin, oral insulin, and continuous glucose sensing in pregnancy. He
is co-investigator for the Sansum-UCSB Artificial Pancreas Project funded by the Juvenile Diabetes
Research Foundation. He has over 40 publications in peer-reviewed journals.
Future developments of diabetes treatment
Kelly Close:

We are very enthusiastic about bringing the three of you together today to share some
of your thoughts with us – and we are extremely grateful that you are taking time to
discuss your thoughts on diabetes with us. In particular, we look forward to learning
more about technology from Dr. Zisser, pre-diabetes from Dr. Zimmet, and the new
ADA/EASD guidelines from Dr. Zinman.

Melissa Tjota:

Yes, thank you so much for spending this time with us today. We’ve been thinking a
great deal about how much the diabetes landscape is changing. The first thing that we
would like to ask you about is how you see changes in treatment happening. Could
you describe your hopes in diabetes treatment for the coming decade for prediabetes, type 1 diabetes, and type 2 diabetes?

Bernard Zinman:

The underlying pathophysiology of pre-diabetes and type 2 diabetes is quite complex,
and it is becoming apparent that early intervention with combination therapies may
be required to achieve long-term sustained metabolic control. In addition, it would
appear that more intensive early interventions may modify the natural history of this
common metabolic disorder. However, to prove this hypothesis we will need longterm studies comparing the effectiveness of various intervention strategies on beta
cell function and long-term metabolic control. As an example, the benefits of early
insulin initiation on cardiovascular outcomes in patients with pre-diabetes and early
type 2 diabetes, is being test in the ORIGIN study.
For type 1 diabetes, we have seen significant advances in therapy as it relates to
insulin preparations, glucose monitoring, and insulin pumps. Clearly these advances
have had a major impact on clinically significant outcomes and quality of life for
people with type 1 diabetes, but we are far away from our ultimate therapeutic goal.
The further development of CGM and the improvement in sensor technology holds
the promise of closing the loop with external pumps.
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Howard Zisser:

If you are looking at how technology is going to affect things, I highly support
continuous glucose monitoring (CGM). I think that it may eventually change the way
we diagnose diabetes in type 2 patients and individuals with gestational diabetes
because we will be getting more information. Now, I think that the information needs
to be tighter and more accurate. With CGM we really see where the problems are. For
example, if a person has an impaired fasting glucose problem or if he has a postprandial problem or both, you can diagnose this more quickly. Once you have
diagnosed someone, CGM demonstrates what happens when they eat, when they
exercise, when they sleep. I think that CGM has the potential to really change the
field of type 2 diabetes.
Similarly for patients with type 1 diabetes, it is a great advantage to have the ability to
have the information and take in the effect as close to real-time as possible. Patients
can take the information and make educated decisions in real time as opposed to
having a couple glucose readings a day and depending on their physician to tell them
“Six units for lunch every day.” There is a lot more feedback, and I really think that
will help patients be in the drivers’ seat. Too, I hope that therapy continues to
improve – for example, I look forward to faster-acting insulins, just as one example.

Melissa Tjota:

Thank you so much for starting us off Drs. Zinman and Zisser. Could you give us your
thoughts on this issue Dr. Zimmet?

Paul Zimmet:

Let us talk firstly about the treatment of type 2 diabetes, which I find pretty
disappointing at the moment. I think we are almost back to where we were thirty or
forty years ago and left only with sulfonylureas and biguanides. As you know, the
glitazones have come under some criticism; the DPP4s have been beautifully
marketed and do have some power, but I do not think they are fulfilling the promise
therapeutically; and while Byetta is a great medication, and a great advance, it is very
expensive (at least in Australia), and we still have to work out to what extent it might
relate to the reported pancreatitis. So unless a person has pockets full of money, we
are still left with drugs that we’ve been using for decades.
On the other hand, I believe the management of type 2 diabetes has improved a great
deal in addressing the fact that type 2 diabetes is more than just high blood sugar. We
are addressing the related issues of being overweight, having high lipids, having
hypertension, etc. At the moment, we have got to reduce the mortality and morbidity
until we get better therapies, which we badly need.

Dr. Zisser:

I agree with that very much. For example, the field is now examining immune
therapies for type 2 diabetes to treat it as an inflammatory disease. We are looking at
it from a different perspective, which I think is going to be very helpful in the future.

Dr. Zinman:

For type 1 diabetes as well, there has been a great deal of research into immune and
non-immune interventions. Although many have been promising, they have failed to
produce clinically meaningful results, and we need to continue researching ways to
prevent deterioration of beta cell function.

Dr. Zimmet:

I believe there is an Australian company that is producing some anti-inflammatory
peptides with the goal of attacking the inflammatory arm of the disease. There is
some interest now in this area and I will be very interested to see where this goes.
On pre-diabetes, I believe there are some big changes coming like the strong move to
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have hemoglobin A1c replace the glucose tolerance test. I believe that is premature
because we still don’t have a proper standardization of hemoglobin A1cs around the
world. Furthermore, about 80% of the world will not be able to afford to do
hemoglobin A1cs. I think if hemoglobin A1c comes in as a diagnostic test, most parts
of the world will still rely on using blood glucose.
The other thing I’d like to comment on is our strong desire that diabetes would be
seen as a chronic disease associated with continuous risks. People are always going to
want cut points in terms of when to start treatment, but I think we need a stronger
movement towards treating what we call pre-diabetes now. We should treat it with
drugs if necessary, not just to prevent diabetes, but also to prevent cardiovascular
risk.
Regulatory environment and ADA/EASD guidelines
Kelly:

Regarding prevention, at least in the US, it is a pretty difficult environment in which
to develop diabetes drugs, obesity drugs, and even pre-diabetes drugs. At the same
time, patient needs are enormous. Do you have any comments about the regulatory
environment right now?

Dr. Zinman:

There is little question that we need the appropriate balance between encouraging
drug development and ensuring patient safety. Furthermore, the pharmaceutical
industry needs to make a serious commitment to performing long-term safety and
efficacy studies after drug approval.

Dr. Zisser:

The bar is really high. If I recall correctly, the result from the FDA Advisory Meeting
was overwhelmingly in favor of not only showing improved glucose control but also
improved cardiac outcomes. At a time when funding is constrained, it will slow drug
development down tremendously because your studies are going to be longer and are
going to require more patients. I have not heard from the companies about how they
will proceed, but I do think it will stagnate things tremendously.

Dr. Zimmet:

I agree with Howard, and I think it is a step backwards for diabetes care because we
badly need new and effective drugs. Some people think [Dr.] Ralph DeFronzo is a
little bit outspoken on some things, but I don’t think we can deny the validity of the
concept he expounded in his Banting lecture at the ADA 2008 meeting in San
Francisco. It is reaching a point where patients may need not just one or two or three
but maybe even four drugs! We know that Sanofi-Aventis, for example, has been told
to stop marketing rimonabant (Acomplia) in Europe even though it did have some
hope in the obesity arena and certainly in treating type 2 diabetes. We are not much
better off than we were ten or twenty years ago, and the FDA ban or new direction it
is going in will certainly slow down the opportunities and promises of new therapies.

Dr. Zisser:

Another thing about old therapies is that we need to recognize that they are
sometimes not used enough. Insulin itself really needs to be utilized a lot more in
type 2 diabetes. There is such resistance on the part of the physician and the patient.
They get caught up in this dance back and forth, but as soon as they go on insulin,
they realize it is not that bad, and they feel better.

Kelly:

That is really interesting because the new ADA/EASD guidelines, of which Dr.
Zinman is an author, recommends much earlier and more aggressive use of insulin.
What do you think about this approach?
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Dr. Zinman:

The vast majority of patients with type 2 diabetes are taken care of by family
physicians. Many do not feel comfortable using insulin and there is frequently
physician inertia in this context. In Canada, this has been recognized as a problem
and various CME initiatives have been started to address this issue. Clearly, the early
and appropriate use of insulin in the management of type 2 diabetes needs to be
underscored. There is indeed evidence that when insulin is used early in the natural
history of type 2 diabetes, there may be significant benefits as it relates to the
preservation of beta cell function and thus long-term control.

Dr. Zimmet:

I’ll just chip in briefly here, and I’ll probably get bombarded now by the insulin
manufacturers, but I think insulin is not the optimal treatment for type 2 diabetes.
Certainly, there are people with beta-cell dysfunction and poor insulin secretion, but
there are also individuals who are hyperinsulinemic. When you give them insulin,
you get them to put on more weight and increase insulin resistance.

Individualization of Therapy
Melissa:

It was interesting to see that coming out of ADA and EASD this year there was a
greater emphasis on individualization of therapy. It seems like this idea is easier said
than done given the system that many doctors are working in globally. Can you give
us your thoughts on how feasible or effective this approach will be?

Dr. Zimmet:

The most important thing we need to do in the future to treat type 2 diabetes is to
properly phenotype our patients, so we appropriately select therapies that suit the
unique metabolic situation in each person.

Kelly:

How close are we to being able to do that?

Dr. Zimmet:

We do not have all the tools at our disposal, but an example is if you want to exclude
adults with latent autoimmune diabetes, you can do an anti-GAD test. You have the
C-peptide levels that give you an idea to what extent people are making insulin, and
you have clinical features to take into consideration. For instance, someone who is
thin is more likely to be insulin-deficient and require insulin, rather than if they have
central obesity or morbid obesity. I think there are algorithms that we could even
start using now.

Dr. Zisser:

I don’t think there is a single test you can do. What is frustrating for me about some
of these genetic markers is that I feel like we have been collecting them for eons, but
we never really see them reported as part of the outcomes in a study. It seems like we
are always donating genetic material from our subjects, but we never really get any
feedback. It would be nice to see this genetic information reported in the big studies
where they have many patients and available genetic material.

Dr. Zinman:

There is little question that type 2 diabetes is a heterogeneous disease with a common
clinically measured outcome of hyperglycemia. Thus, it would indeed be of value to
understand the many different underlying mechanisms leading to the metabolic
abnormalities. As Howard said, some individuals present primarily with a glucose
abnormality, others have hyperglycemia with all the features of the metabolic
syndrome, and some individuals have a very rapid decline in beta cell function while
others do not. If we could provide a more precise phenotype, it is conceivable that a
more individualized medicine approach to treating patients could be initiated.
Genotyping may also help in this context. Unfortunately, this is not readily available,
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but many diabetes centers are striving to reach this goal.
Dr. Zimmet:

Now I’ll have all of genetics guys jumping on top of me, but I think that genetics,
particularly for type 2 diabetes, has been pretty disappointing to date. With all the
billions of dollars that have gone to looking for genes associated with type 2 diabetes,
we have not come up with something that is clinically useful.

Dr. Zisser:

I believe though that it is different for type 1 diabetes as we know more based on
incidence rates in siblings and relatives, and TrialNet has provided a great deal of
information. I think that for individuals with type 1 diabetes, we will get better at
predicting who is going to get it, but the intervention part is still missing.

Early treatment: Drugs or Lifestyle?
Kelly:

Dr. Zimmet, could you comment on the differences you see in pre-diabetes from
about a decade ago to today?

Dr. Zimmet:

The term pre-diabetes was a term first developed by the WHO committee in 1965,
and the ADA reactivated it in the early part of this millennium. IFG and IGT were not
terms well known in the public, and they were not sexy enough for people to
understand. Also, according to the WHO committee in 1965, people we now consider
to have IGT would have been called diabetic back then. So, the ADA and the WHO
came out with new diagnostic criteria for diabetes, which created a twilight zone
between what used to be called diabetes and what we now call diabetes. I have got the
feeling that the original 1965 WHO committee was right, and we should be
considering that the people who we say have pre-diabetes now are people who
require therapy. I think the issue now will be to decide what the risk/benefit ratio is
in terms of using drugs that may have some complications — metformin, glitazones,
GLP-1s, even acarbose — against the benefits that could be obtained by controlling
glycemia at the early stages of disease development.

Dr. Zinman:

There is clearly a renewed interest in pre-diabetes given the multitude of studies
demonstrating that lifestyle and pharmacologic approaches can prevent the
progression to type 2 diabetes.

Dr. Zisser:

I think there is going to be a push for earlier treatment because we are already seeing
patients with complications at the time of diagnosis.

Kelly:

Are there other drugs that you would like to see tested for treating IFG or IGT?

Dr. Zisser:

Looking at treatment with DPP-4 inhibitors would be interesting. However, it gets a
little complicated if you start treating somebody for a disease before they actually get
it or start exhibiting symptoms. On the other hand, I do not think it matters as long
as you are increasing the positive outcomes. You do have to be careful when selecting
those patients in order to ensure that you are not putting something in the tap water
for everyone.

Dr. Zimmet:

I participated in a debate at EASD, the Michael Berger debate, against Professor Nick
Wareham on whether prevention of type 2 diabetes should be carried out through
lifestyle changes or drugs. I had to argue for the drug side, and at the end of the
debate when they called for votes, there was an almost unanimous vote that Nick
Wareham had won the debate with lifestyle. I do go along with the fact that we should
always try lifestyle first, but our current epidemic is partly due to our obesogenic
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environment. We have to do more to change the external factors. At the end of the
debate, half the guys walked outside and started smoking cigarettes, and the other
half got on escalators instead of going up the stairs. We as health professionals
ourselves have to work much harder to provide positive examples for our patients.
Change also needs to occur on the national level because it cannot all be done on an
individual level. Yesterday I had a meeting of the Australian Government nine-person
Preventative Health Commission to develop a National Preventative Health Strategy.
I am on the Commission, and we are addressing the diseases stemming from obesity,
alcohol, and tobacco. One of the major thrusts will be that unless changes are made
to the external environment, you cannot expect individuals to exercise lifestyle
choices that reduce the burden.
Dr. Zisser:

We have to see how the latest rise and fall of gasoline prices will affect the prevalence
of diabetes in the next couple of years. See how many people started walking and
riding bikes.

Dr. Zinman:

Although there is agreement that lifestyle changes are the preferred intervention, it
will take a public health approach to effectively implement the changes at a societal
level.

Dr. Zimmet:

You are actually lucky in the States because the gas price and oil price shot up and
came down dramatically. At the same time, the Australian dollar has dropped to
historic lows against the U.S. dollar. We’re not seeing improvements in the price of
gas yet, so in this country, certainly, we’re seeing more people getting on their bikes
and more people walking.

Melissa:

Dr. Zimmet, could you give your thoughts and comments on behavioral changes?

Dr. Zimmet:

Behavioral changes are very difficult to institute. I think a major issue is that the
community in general is not educated enough to understand health issues. There are
so many mixed messages out there about cholesterol, exercise, and diet. That is just a
part of the story, and I think we need to do much more in that area.

Kelly:

We often hear that lifestyle is too expensive to actually give people coaches, but I
think you need to compare it to the cost of complication spending. Spending on
complications (or at least spending associated with inpatient care) increased from
around $25 billion to $58 billion in the past five years whereas the cost of drugs went
up from about $23 billion to $27 billion. Why do you think there isn’t more interest
in investing in lifestyle upfront so that more complications are avoided? We often
hear Australia referred to as the next Finland, so Dr. Zimmet, tell us, do you think
Australia could be a model for the US?

Dr. Zimmet:

Even in Australia, it is still not a widespread movement per se. The reality is that it
takes a war or a depression to see a fall in the rate of obesity and type 2 diabetes.
With the current economic situation, I suspect that if it extends for five or ten years,
it could have a more dramatic effect in terms of reducing the burden of these diseases
than the overt things that we do in the medical game.
On the other hand, the tragic thing is that if we go into a deep economic recession,
the people who do have type 2 diabetes will have trouble getting their therapies, and
we will see more complications.
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Kelly:

I agree. We have been hearing more from patients who are worried about paying for
things as basic as blood glucose monitoring strips. Sadly, if patients have $5,000
deductibles to pay, this is very challenging. That is something we hope to see some
change on with the next administration, but I’m not sure how optimistic we really
are.

Dr. Zimmet:

About a year or two ago, nearly every major company had research and development
in the area of diabetes and obesity. Over the last year we have seen most of these
companies laying off their staff and outsourcing work. I don’t see anything too bright
on the horizon at the moment for type 2 diabetes.

Future directions for pre-diabetes, type 1 diabetes, and type 2 diabetes
Melissa:

Along the lines of research and development, is there any research you are excited to
see for either pre-diabetes, type 1 diabetes, or type 2 diabetes? What research do you
think is up and coming?

Dr. Zisser:

I can’t really think of anything off the top of my head. I am just waiting for something
to be released.

Dr. Zimmet:

I’m stumped too. Usually, I’m very optimistic. At the moment, I’m sort of steady as
she goes, and as I mentioned right at the beginning, the drugs in use at the moment
are sulfonylureas and metformin. Coming back to Ralph DeFronzo’s comments at the
ADA 2008, I think that he is proposing or starting a study now where he is going to
start everyone on a sulfonylurea, a biguanide, Byetta, or a DPP-4 inhibitor, and a
glitazone. That is a study I’d like to see, but it may take five or ten years to see
whether or not the results are worthwhile.
We need to understand the mechanisms in type 2 diabetes and then address them
more specifically. As I mentioned before, I think that as physicians we have to start
looking more closely at the phenotypes of the patients and tailor out therapies better.

Dr. Zinman:

This is a difficult question as there are so many exciting initiatives in basic research,
clinical trials, and physiological studies, so it is often extremely difficult to predict
where the next major advance will occur. We need a broad based approach, and we
need to encourage young scientists to focus their efforts on diabetes.

Kelly:

Dr. Zisser, what would be a home run for the next report on the JDRF trial?

Dr. Zisser:

I think the big hurdle with these new technologies is getting patients to adapt to them
and use them. As we know, diabetes is a 24/7 disease, and if you use something a
little bit, it’ll probably help you a little bit. If you use it frequently, I think you’ll get a
lot more benefit. I believe Irl Hirsch may have talked about this point at the ADA
2008. You’re not just putting somebody on a pill; you’re giving them a tool to
influence their behavior. It gets very tricky when you are looking at big populations
and trying to come to conclusions about the behavior of the population in general. I
think one thing the JDRF learned is that it is very difficult to change the behavior of
adolescents. I think we have all known that for a long time. For an individual, things
are really dependent on how the individual embraces and makes behavioral changes.
I think the hard part is keeping it up for long periods of time. I think people get
exhausted.
I think the initial part is going to be in hypoglycemia detection and automatic pump
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shut-off. Then the next step will be during the overnight interval, just shutting off the
pump. You have to figure out when to turn it back on. There are still a lot of things
that need to be covered, particularly meal detections. Do you tell the system when
you are going to eat, or do you have a completely closed loop where the patient does
not touch a thing? The answer is likely going to be a staged approached. I think the
first thing that will probably come out will be hypoglycemic prediction and/or pump
shut-off.
Dr. Zinman:

I agree that the home run would be the development of an effective closed loop
insulin delivery system or the demonstration that high-risk individuals can be easily
identified and provided with an effective safe prevention therapy.

Kelly:

What do you think are the biggest triumphs in research and what are the biggest
opportunities going forward?

Dr. Zimmet:

It is hard to think of triumphs, but I’ll give you four areas that I think are exciting and
may have an important impact on how we go about treating diabetes.

Dr. Zinman:

•

The first is the discipline of epigenetics and understanding what is happening in
utero. The maternal environment appears to have a significant impact on
determining the development of obesity, diabetes, and cardiovascular disease in
later life. I think if we understand that better, there may be a stronger emphasis
in terms of prevention as well as maternal and child health. The area of bariatric
surgery is also rising in the ranks. There have to be limitations on who gets the
surgery, but it is certainly appropriate in a number of cases, and it has potential
in terms of preventing diabetes in obese people. The fact that we may better
understand the mechanism that produces changes in glucose control following
surgery well before weight loss is very exciting, and this is a very important area
of investigation.

•

The treatment of pre-diabetes will become a major issue, but we are going to be
up against barriers at the FDA on this.

•

When you talk about pancreas transplantation, it has been a long saga going back
30 or 35 years. The question is how quickly will we see the benefits from stem
cells being transformed into beta cells. How close this is to clinical applications is
a big question, but it is obviously a very exciting area.

•

Lastly, I think we need more outcome data on trials of therapy of type 2 diabetes
in children and adolescents. At the moment, I think metformin is the only
therapy apart from insulin that has been approved for them. This is an area
where there is a very big gap.

There is little question that we have made great strides in understanding the
underlying pathophysiology of both type 1 and type 2 diabetes as well as the role of
glucose control in the development of complications. In the context of diabetes
therapies, we have yet to achieve the kind of breakthrough that the discovery of
insulin resulted in. Nonetheless, small incremental advances over the years have had
a significant impact on the management of diabetes with reduced morbidity and
mortality and significant improvement in quality of life. Going forward, I think we
will see major advances in obesity therapy, which will have a significant impact on
type 2 diabetes. For type 1 diabetes, the development of a functional closed loop
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system and the potential to prevent diabetes in susceptible individuals may be a
realistic goal.
Dr. Zisser:

On the device side, we are working on the closed-loop artificial pancreas, and I think
that it has made tremendous strides despite regulatory issues over the last couple of
years. I think that that artificial pancreas in itself will be something that creeps in a
little bit at a time.

Advice for the future
Kelly:

What advice would you give to industry?

Dr. Zinman:

There is a great opportunity to develop new and innovative approaches to manage
the growing epidemic of diabetes. Developing close collaborations with academic
centers will help in this endeavor.

Dr. Zisser:

I would say on the device side that I think an implantable system has a lot of merit
over external pumps. If you’re really trying to get to a closed-loop system, you will
have more advantages with an implantable system.

Dr. Zimmet:

Let me jump in here. I’d say two things. Firstly, I think I would congratulate industry
in the area of type 1 diabetes care because we have better insulins and better devices.
Our management of type 1 diabetes has improved substantially, and there are
epidemiological data showing that the complications of type 1 diabetes are reduced
by better diabetes control. I think industry has done a fantastic job in supporting the
diabetes community and people with diabetes.
In type 2 diabetes, my advice to industry is as follows: Our institute has predicted
that there are around 250 million people with type 2 diabetes now, and there will be
about 380 million people with type 2 diabetes in 2025, and I think these are
underestimates! The Australian Prime Minister is on record as saying that by 2020,
diabetes will be the most common disease in Australia. There is a lot of blue sky, and
industry ought to get back into the laboratories and work hard with diabetologists to
find better therapies or improve the existing ones.

Kelly:

A quick follow-up on that: is it more important to find therapies that are more
efficacious or that are easier to prescribe and use?

Dr. Zimmet:

You need ones that are more efficacious but are not expensive. Our experience with
Byetta is that it is an exceptional therapy, but it costs $200 a month and most people
cannot afford it. Unless it is subsidized through health schemes either in Australia or
in the United Kingdom, it will not become available to a lot of people who need it.
Also, it does not work in all patients with type 2 diabetes.

Dr. Zinman:

In the context of a broad based approach to managing diabetes, we focus on meeting
certain clinical practice guidelines for lipids, blood pressure, and glucose control.
There is little question that we have great therapies for lipids and very effective
therapies for hypertension. The hardest clinical practice guideline target to achieve
relates to glucose control. There is little question that we need more effective glucose
lowering therapies that are not associated with adverse effects like weight gain and
hypoglycemia.

Dr. Zisser:

I hate to sound like a critic, but in the US, I feel like the insurance companies are not
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looking long-term because they think that you will be on somebody else’s insurance
by the time you get a complication. Of course, if everybody thought that way,
everyone is going to inherit people that are going to get complications. It seems like it
would be nice for them to have a long-range prediction horizon and say that “This
person has X with the risk of X, Y and Z down the road, so let’s treat it now.”
Melissa:

Do you think that kind of opinion may be changing and shifting from short-term to
long-term predictions, particularly with the results that just came out from the
UKPDS 10 year follow-up data?

Dr. Zisser:

I would hope so, but I think we have had pretty good data for that, at least for the
microvascular complications, for at least a decade. I don’t know what needs to be the
impetus to go down that road and really start that.

Dr. Zinman:

Diabetes is a life-long disease, and we need healthcare providers, insurance
companies, and governments to invest in early intervention with the anticipation of
long-term gain.

Dr. Zimmet:

The UKPDS is quite exciting data, but it is not on that many people. There are other
studies like EDIC, the follow-up to the DCCT, that already showed the importance of
glucose memory. So, there is no question that we have to do all that we can in the
early stages of diabetes, and I think we are doing much better in type 1 diabetes than
one could have expected 10 or 15 years ago.

Dr. Zisser:

It is very difficult, particularly when you have 40 million people uninsured. A good
friend of mine has type 2 diabetes. I asked him “How is your diabetes?” and he said,
“Oh, I haven’t been able to afford my medication.” He presented with a 98% inclusion
of his LAD, and the next day he needed open-heart surgery. That is not a very costeffective therapy.

Kelly:

Yes, what might be most distressing are patients that experience bad outcomes due to
cost or due to behavioral barriers that could have been prevented. Well. You have
certainly given us some good things to think about. This conversation has been very
sobering. It has been a real privilege to speak with you – we are so grateful that you
are all on our diaTribe advisory board and we can’t thank you all enough for your
time in this interview for our readers of Diabetes Close Up. We are keenly aware of
how much time you all spend on research and providing support for patients, and we
send you tremendous admiration and gratitude.
— by Kelly Close and Melissa Tjota

6. In the News: New ADA/EASD Guidelines
The ADA and EASD published a consensus statement update for treatment of patients with type 2
diabetes on October 22, 2008. Generally speaking, we’re very impressed with the document compared
to the old update and think it will be quite useful to providers going forward, particularly PCPs. That
said, from a patient perspective, there are some pieces of it with which we disagree. Overall, our
takeaways from this document for the diabetes industry are as follows: 1) There is likely to be a push
towards more aggressive therapy including earlier use of insulin 2) The push towards more aggressive
therapy bodes well for blood glucose monitoring 3) The inclusion of GLP-1s in Tier 2 recommendations
should be a plus for sales in the class 4) In the short-term, DPP-4 inhibitor growth won’t be as robust as
it might have been had it landed as a preferred therapy on the algorithm – but it’ll remain very strong
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and we assume DPP4s will land next time on the guidelines as a preferred class 5) Avandia sales will
continue to suffer, while Actos will appear to have more credibility since it’s a Tier 2 recommendation.
Details of the consensus statement
•

The consensus statement on A1c goal: "Our consensus is that an HbA1c level of ≥7% should
serve as a call to action to initiate or change therapy with the goal of achieving an HbA1c level of <7%.
We are mindful that this goal is not appropriate or practical for some patients, and clinical judgment
based on the potential benefits and risks of a more intensified regimen needs to be applied for every
patient. Factors such as life expectancy, risk of hypoglycemia and the presence of CVD need to be
considered for every patient before intensifying the therapeutic regimen." We were relieved to see that
A1c guidelines were not moved upwards following the ACCORD Study. The new A1c guideline
wording does emphasize the need for individualization of A1c target. We thought it was possible that
the new guidelines would suggest different A1c guidelines for different groups, such as lower A1c
targets for newly diagnosed patients or higher targets for patients with unusually high CVD risk, but
the individualization continues to be left to physician discretion.

•

The new guideline recommendations split the available treatments into two ‘tiers’
based on their perceived safety, efficacy (in terms of glycemic lowering and extraglycemic effects), and the completeness of the literature. We believe that although the
drawing may look complicated, it is clearer and easier to understand than the previous iteration.
Lifestyle, metformin, sulfonylureas, and insulin are the treatments in ‘Tier 1’. ‘Tier 2’ consists of
pioglitazone (Takeda’s Actos) and GLP-1 agonists (Amylin’s Byetta) used in combination with ‘Tier 1’
therapies. The Tier 1 algorithm – “well validated core therapies” - is recommended for use in most
patients, while the ‘Tier 2 – “less well-validated therapies” algorithm is only recommended in selected
clinical settings, such as in patients who have occupations where hypoglycemia would be dangerous or
in those who need to lose a significant amount of weight and have an A1c close to target. See the
algorithm flowchart below.

•

Amylin agonists, α-glucosidase inhibitors, glinides, and DPP-4 inhibitors were not
included in the algorithm because of “lower or equivalent glucose-lowering
effectiveness compared to the Tier 1 and Tier 2 therapies and/or to their limited clinical
data or relative expense.”
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Our observations
•

While Actos forms part of Tier 2 recommendations, the negativity in the document on
Avandia is palpable. We believe insulin resistance needs to be addressed, and currently this is
possible only with TZDs. We were interested that no one on the committee would recommend
Avandia, which was surprising to us in the absence of head-to-head trials of Avandia and Actos and
the acknowledged importance from many thought leaders in addressing insulin resistance.

•

We were heartened to see GLP-1 listed as a preferred treatment since we feel the
potential benefits from GLP-1 for many type 2 patients are profound: significantly lower
A1c, weight loss, no hypoglycemia, and even slightly lower blood pressure shown in some studies.
Prescriptions for GLP-1 have clearly slowed, and we believe this is largely due to doctors’ lack of
education and experience in using GLP-1 optimally as well as the recent maelstrom over Byetta and
pancreatitis. To show GLP-1 “on the board” is a major win for the therapy in our view.

•

Very little attention was paid to the glycemia-dependent nature of GLP-1 agonists and
DPP-4 inhibitors. In our opinion, this attribute makes these medications more attractive for early
use in treatment since it serves to (at least partially) allay the fears of both patients and physicians
surrounding hypoglycemia. From a patient perspective, we chalk this up to poor consideration for
patients’ fear of hypoglycemia, as well as the psychological aspects of diabetes management. From a
physician perspective, less hypoglycemia means fewer follow up calls and an “easier” patient.

•

There was a greatly increased focus on insulin. The CDC pegs the percentage of adults
diagnosed with diabetes who are on insulin at 27%. This in our view is quite low since about
50% of people with diabetes are not at ADA’s recommended A1c goal of 7% according to the NHANES
data. Overall, we think the push toward more intensive insulin treatment should help to keep patients
in better control, as long as the medication can be well managed and the associated danger of
hypoglycemia treated adequately.
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•

The increased focus on importance of combination therapy, weight (neutrality or
reduction), and individualized therapy are big positives. The authors note the progressive
nature of type 2 diabetes and advocate higher doses and additional medications as necessary to meet
treatment goals. They discuss the need for consideration of synergistic effects between additional
medication, specifying a combination of metformin with insulin as particularly effective. We hope to
see future iterations of this document specifying combinations of GLP-1 and metformin for example.

•

These more aggressive guidelines will prompt significantly more blood glucose
monitoring in our view, since people will begin on insulin sooner and will be changing
therapies more frequently. More changes always mean more monitoring in order to reach
optimal dosing and combinations. On the downside, the document does imply that blood glucose
monitoring is not really necessary for patients not on insulin or SFUs or glinides. We disagree with
this characterization since it infers that self monitoring only benefits hypoglycemia reduction and
does not speak to the role of SMBG as a tool to understand how different parts of diabetes
management affect glucose control.

•

Disappointingly, the findings from the UKPDS 10-year follow up data were not reflected
in the new guidelines. We assume that this new consensus statement doesn’t include the UKPDS
10-year follow-up data due to timing (it was published in NEJM in mid-September, probably too late
to include here). Since the document notes that macrovascular improvement hadn’t been proven in
recent outcomes trials, this may give rise to more people worrying about this point and being
confused.
— by Kaku Armah, Kelly Close, Brendan Milliner, and Melissa Tjota

7. Conference Pearls: European Society for Pediatric Endocrinology
September 20-23, 2008 • Istanbul, Turkey • www.eurospe.org
One of the much-touted facts about Istanbul is that it is the only city to rest on two continents: Europe
and Asia. It is a city of diversity and cultural convergence from architecture to religion to food to art. At
the ICEC Lutfi Kirdar Conference Center, one noticed the mix of people from around the world who
came together for the 47th Annual Meeting of the European Society for Pediatric Endocrinology (ESPE).
This diverse group of approximately 2,000 endocrinologists reflected the emerging trend that
endocrinological diseases, particularly diabetes, are now a global issue. The conference covered a broad
continuum from pancreatic transplantations to systems biology to new technology to stem cell
therapies. Overall, there was an emphasis on genes and environment as several speakers highlighted
how environmental effects were contributing to the development of obesity and diabetes in children and
adolescents. The importance of environmental influences on disease development is a critical message
that has been repeated at several conferences this year. Many of the contributing factors to obesity,
especially in the US, are due to environmental factors: portion sizes, trans-fats, and sedentary behavior.
Thus, changes need to be instituted to create a healthy environment not an obesogenic environment.
Highlights
•

Silva Arslanian, MD (University of Pittsburgh, Pittsburgh, PA) pointed out that we still lack
a universally accepted, clinically useful, numeric expression that defines insulin resistance. Similarly,
we have no standard pediatric definition for research cut-offs for the five traditional risk components
in the metabolic syndrome. Dr. Arslanian believes that, in order to gain a better understanding of
metabolic syndrome, one needs to create a standard set of definitions. This is easier said than done in
our view; as Dr. Arslanian stated, five different definitions for the metabolic syndrome are in use,
provided by the WHO (1999), EGIR (1999), ATPIII-NCEP (2001), ACE (2002), and IDF (2005). The
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current difficulty is that each study uses its own definition, producing a wide range of results, and
preventing clear conclusions from being drawn.
•

Ze’ev Hochberg, MD (Meyer’s Children Hospital, Haifa, Israel) considers obesity to be a
system of networks: energy control, appetite control, endocrine control, adipose tissue
paracrinology/inflammation, adipocyte metabolism and intacrinology, mitochondrial functions,
genomics/epigenomics, social networks, and physical activity. Dr. Hochberg presented an interesting
result from the Framingham study demonstrating that obesity is clustered in communities,
supporting the idea that social networks contribute to the development of obesity. The results
demonstrated that if one friend becomes obese in a given amount of time, the chance for his friend
becoming obese increases 171%. If one sibling becomes obese, his or her sibling has a 40% increased
risk of becoming obese. If one spouse is obese, his or her spouse has a 37% increased risk of becoming
obese.

Genes, Environmental Effects, and Metabolic Programming
•

Ruth Loos, PhD (MRC Epidemiology Unit, Cambridge, UK) focused her presentation on
genome-wide association studies, which is a method that scans genetic markers in a large population
to identify genetic variations that may be associated with a disease. She spent a majority of her talk
discussing the results obtained through the Genetic Investigation of Anthropometric Traits (GIANT)
consortium. Through this consortium, Dr. Loos had access to 15 genome-wide association scans of
more than 32,000 individuals, and she carried out a meta-analysis. Based on this analysis, they
identified the melanocortin receptor 4 (MC4R) as being associated with obesity. A more recent fullgenome wide scan has identified six new variants associated with BMI: NEGR1, TMEM18, GNPDA2,
MTCH2, KCTD15, and SH2B1. Future directions involve identifying new genes that biologists and
pathophysiologists can study in order to understand the pathways that lead to obesity. Ideally, these
results can then be translated into new clinical applications.

•

Berthold Koletzko, MD (University of Munich, Munich, Germany) emphasized that
everything is not determined by one’s genome; early environmental effects also have lasting effects on
disease development. Early feeding can program long-term health and can influence the risk of
developing infections, allergies, autoimmunity, neutral and brain problems, obesity, and
cardiovascular disease. Increasing evidence links obesity risk to metabolic programming during
development (i.e. intrauterine metabolism, postnatal diet/growth, endocrine regulation). A study by
Victoria et al., 1998 in Brazilian children demonstrated a difference in early growth patterns between
children who were breast-fed or bottle-fed. Breast-fed children weighed on average 400 g less than
bottle-fed children; the early growth spurt for breast-fed children was faster, but it slowed down after
about six months. In another study, the odds ratio for obesity at school age was reduced by 25% when
children were breast-fed. Lastly, a meta-analysis by Arenz et al., International Journal of Obesity,
2004, showed that, overall, children who were breast-fed were 22% less likely to be obese after
adjusting for relevant confounders.

•

Ruth Loos, PhD (MRC Epidemiology Unit, Cambridge, UK) discussed the interaction
between genes and the environment with the recent obesity epidemic serving as an excellent example.
Dr. Loos showed a graph in which people in a restrictive environment have approximately the same
BMI, but notably, in an obesogenic environment, there is a significant difference in BMI between
people that are resistant or prone to developing obesity. She discussed results from an early oft-cited
study of Pima Indians demonstrating this correlation between genes and the environment when
comparing two groups: one that lived in Arizona (obesogenic environment) and one that lived in
remote Mexico (restrictive environment). As a final note, Dr. Loos mentioned the InterAct (20062011) study looking at the interaction of genetic and lifestyle factors on the incidence of type 2
Diabetes Close Up #85 ~ November 2008 ~ Movers and Shakers

www.closeconcerns.com

34

diabetes in 350,000 individuals from eight European countries. This study aims to look at how genelifestyle interaction, nutritional and physical activity, and genetic factors impact diabetes incidence.
The hope is that the results can be used to identify individuals who will benefit the most from lifestyle
intervention. These results could potentially have an impact on the way treatment of diabetes is
approached in the future.
•

Sue Ozanne, PhD (Addenbrooke’s Hospital, Cambridge, UK) discussed problems associated
with rapid postnatal growth. The detrimental effects of rapid postnatal growth include type 2
diabetes, cardiovascular risk factors, obesity, and hypertension. Her studies in mice showed that a
dietary manipulation during the lactation period could affect longevity of the animals. She
hypothesized that rapid postnatal growth may cause an increase in oxidative stress and an
acceleration of telomere shortening. It appears that dietary restriction during postnatal growth can
have a protective effect against the problems associated with rapid postnatal growth.

•

Atul Singhal, MD (Institute of Child Health, London, UK) highlighted that growth promotion
in early life leads to adverse long-term effects. The regulation of growth and longevity has been seen
in yeast, worms, flies, and mice. In all of these studies, restriction of growth increased longevity. This
correlation explains in part why breast-fed babies have fewer complications than formula-fed babies.
A study done by Dr. Singhal demonstrated that breast-feeding had beneficial effects on blood
pressure, cholesterol, obesity, and insulin resistance. In comparison to other animals, human breast
milk is lower in fat and protein, contributing to the slower growth of breast-fed infants. These results
are not specific to pre-term infants and can be applied to other infants. Importantly, the public is
taking more notice of this message as demonstrated by the WHO breast-fed growth charts.

Continuous Glucose Monitoring
•

Tadej Battelino, MD, PhD (University Children’s Hospital, Ljubljana, Slovenia) went
through the benefits of pump therapy and continuous glucose monitoring (CGM). Dr. Battelino
concluded that the benefits of pump therapy include a reduction in A1c, fewer severe hypoglycemic
events, improved quality of life, and a favorable cost-benefit ratio. Similar benefits were seen with
CGM, which he said significantly improves metabolic control, reduces the rate and duration of
hypoglycemia, and improves the quality of life. The key problem Dr. Battelino pointed out with CGM
is that it is still very expensive, so it does not have as great a cost-benefit relationship as pump
therapy. At the end, Dr. Battelino outlined what he believed would be the developmental steps
towards a closed loop system. He started with subcutaneous external systems and felt that there
would be a stepwise introduction of hybrid systems. He also mentioned alternative systems including
implantable systems and “non-invasive” glucose measurements; we aren’t believers at present in
these because no technologies have been proven to work, and in the case of non-invasive monitors,
specificity seems an ongoing problem.

Stems Cells and Pancreatic Islet Transplantation
•

Paul de Vos, PhD (University Medical Center, Groningen, Netherlands) discussed the
many possible sources of stem cells for insulin production. At present, embryonic stem cells (ESCs)
and multipotent adult progenitor cells (MAPCs) appear to have the best chance of success. Most of the
research has focused on ESCs. A study by Novocell published in Nature Biotechnology, 2008
demonstrated that ESCs could be differentiated to insulin producing cells, but only 3% of the cells
were producing insulin. Dr. de Vos listed three main problems with stems cells: 1. contamination with
ectoderm and mesoderm; 2. only a few stem cell sources allow for differentiation; and 3. teratoma
(tumor) formation. MAPCs can serve as another source for beta cell production; MAPCs are a rare
population of adult cells able to differentiate into specialized cells, particularly endocrine cells. Dr. de
Vos highlighted that another positive factor was that teratoma formation has not been reported, and
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studies in mice have shown that MAPCs hold promise for autologous application. He emphasized that
before stem cells can be clinically useful, long-term safety, functional capacity, and
immunosuppression of autologous transplantation need to be addressed.
•

Antonio Secchi, MD (University Vita Salute San Raffaele, Milan, Italy) discussed how
immune suppression can limit the proliferation of beta cells, impeding the long term success of islet
cell transplantation. One study in Milan demonstrated that rapamycin, an immune suppressive drug
that inhibits the mTOR growth pathway, impaired the proliferation of beta cells. This issue has caused
a great deal of concern because immune suppression is needed to prevent rejection of the
transplanted beta cells. Several studies are looking at ways of inducing tolerance with CD34+ stem
cells, efalizumab, anti-CD3 (Tolex’s otelixizumab and Macrogenic’s MGA031), rapamycin, or Tregulatory cells.
— by Melissa Tjota

8. Conference Pearls: World Congress on the Insulin Resistance
Syndrome
September 25-27, 2008 • Los Angeles, CA • www.insulinresistance.us
The 6th Annual World Congress on the Insulin Resistance Syndrome, held in beautiful Los Angeles, was
more clinically oriented this year than it has been in the past, but it still leaned more towards the
theoretical side. A range of sessions sought to tackle insulin resistance from a range of different angles,
and we heard about drug discovery, endothelial function, Alzheimer’s disease, metabolic syndrome, and
pre-diabetes. It was interesting to see the greater focus on metabolic syndrome as more evidence
continues to point to it as a good predictor of diabetes. Another major theme was reducing
cardiovascular risk factors, which reflects in part the current drug development environment following
the FDA Advisory Meeting on diabetes drugs and cardiovascular risk this past June. It was notable that
TZDs were a ubiquitous component in the dialogue because they are the only drug class that works
directly on insulin resistance. References to TZDs were sometimes hidden and sometimes overt, and it
was informational for us to see how the controversy surrounding rosiglitazone (GSK’s Avandia) has
affected thinking among specialists addressing insulin resistance. The conference, while quite small —
we heard that there were about 500 registrants — had a professional and intimate feel, almost like a
conversation between physicians or a meeting among friends. Highlights from key talks are listed
below.
Highlights
•

Yehuda Handelsman, MD (Metabolic Institute of America, Tarzana, CA) focused on the
importance of treating pre-diabetes because there are 57 million people in the US who have prediabetes. Worldwide, the number of people with pre-diabetes is estimated to be 314 million. Current
treatment of pre-diabetes patients is based on a two-track approach to reduce risk by lowering glucose
to prevent microvascular complications and addressing cardiovascular risk factors. Several studies
have demonstrated that interventions like lifestyle and metformin can prevent the development of
type 2 diabetes. In the DPP trial, lifestyle was the most effective with a risk reduction of 29-58%, and
metformin was next with a risk reduction of 26-31%. How successful these treatments are in the “real
world” continues to be a subject of debate. Dr. Handelsman said that the data suggest some reduction
with the use of TZDs, but he cautioned that they should be reserved for higher risk populations and
those failing other, lower-risk strategies. Ultimately, Dr. Handelsman had three research
recommendations: to look at beta cell function, preservation, and replacement, insulin resistance
mechanisms and modifications, and population based long-term intervention trials.
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•

Philip Levy, MD (University of Arizona, Phoenix, AZ) discussed the clinical implications of
insulin resistance. Treating patients with type 2 diabetes presents many challenges, particularly
because the goals for LDL and A1c have become more stringent and difficult to achieve. In response,
add-on therapy has become more common. Simply focusing on these risk factors may not be enough,
however, and doctors must also keep in mind microvascular and macrovascular complications that
can arise as the disease progresses. He then reviewed the currently available diabetes medications,
and discussed the benefits and disadvantages of treating with metformin, thiazolidinediones, incretin
hormones, and colsevelam (a bile acid sequestrant). He spent most of the talk focusing on colsevelam
and showing data that it had beneficial effects on lowering both lipid and glucose levels. Colsevelam’s
ability to reduce both lipid and glycemic levels looks particularly favorable in lieu of the controversy
over diabetes medications and cardiovascular disease. We believe drugs that would be able to show
benefits for both glycemic levels and reducing cardiovascular risk would have a greater advantage in
the FDA approval process.

•

Earl Ford, MD, MPH (CDC, Atlanta, GA) wanted to emphasize how well metabolic syndrome
predicted diabetes. Dr. Ford carried out a meta-analysis of 16 cohorts comprising approximately
42,000 participants. Using the 1999 WHO definition, there was quite a bit of scatter amongst the
studies, but when combined, the relative risk for the association between metabolic syndrome and
incident diabetes was 5.2. The summary estimated was 3.5 using the NCEP 2001 definition. With the
NHLBI/AHA 2004 definition, the studies clustered more tightly, and the combined relative risk was
5.2. According to Dr. Ford, it was difficult to conclude which definition was the best because they were
all based on different studies. As many others have, he emphasized that a common definition based
on the same studies was needed. Furthermore, there are variations between gender, ethnicity, and age
that should be taken into account. Dr. Ford then presented a graph that took factors that were part of
the definition of metabolic syndrome and looked at the relative risk of developing diabetes if an
individual had this particular factor. As expected, impaired fasting glucose (relative risk of 4.7) was
the biggest predictor of developing diabetes. Next was waist circumference with a relative risk of 2.8;
triglycerides with a relative risk of 2.2; HDL with a relative risk of 1.8; and blood pressure with a
relative risk of 1.7. Overall, Dr. Ford concluded that metabolic syndrome is a significant and strong
predictor of diabetes with a relative risk of ~3.5-5.0.

•

Passionate defense of Thiazolidinediones (TZDs): According to Ralph DeFronzo, MD
(University of Texas, San Antonio, TX), the TZDs are the only class of drugs that simultaneously
activate the insulin-signaling pathway and inhibit the pro-atherogenic MAP kinase pathway. They are
also beneficial in reducing/reversing lipotoxicity. Overall, this leads to a decrease in arterial fat,
plasma FFA, muscle FACoA, while also redistributing fat and reversing adiposopathy. Peter J. Grant,
MD (University of Leeds, Leeds, United Kingdom) gave a rather impassioned defense of rosiglitazone
(GSK’s Avandia) in the face of fears about CV risk. He acknowledged that the glitazones have side
effects (including heart failure, which he views as merely ‘fluid retention’) but argued that the
increased risk of cardiovascular death with rosiglitzone use shown in the Nissen meta-analysis was
not even significant and was “blown way out of proportion.” He believes that the glitazones can be
used safely in their appropriate contexts, and they may even be cardio-protective through their
actions in lowering blood glucose and lipids.

•

Free Fatty Acids (FFAs) and their role in insulin resistance: Gerald I. Shulman, MD PhD
(Yale School of Medicine, New Haven, CT) discussed his work - FFAs in the cell are the main factor
responsible for insulin resistance. These free fatty acids may build up due to insufficient depots for fat
storage: once adipocytes stores are exceeded, FFAs can end up in myocytes and liver cells, causing
insulin resistance. The good news is that the buildup of fat and insulin resistance can be reversed
through exercise. Gary F. Lewis MD (University of Toronto, Canada) discussed the effect of free fatty
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acids on pancreatic beta cell function. Although often inconclusive, research seems to suggest that
chronic exposure to FFAs can act to decrease the sensitivity of beta cells to insulin, suggesting their
role in the link between obesity and type 2 diabetes. While acute FFA exposure has been shown to
increase insulin secretion, Dr. Lewis hypothesized that this is only due to a compensatory response to
decreased sensitivity. He suggested that the disposition index (the product of insulin sensitivity and
insulin secretion) is a better way to measure the effect of agents like FFAs on the insulin response.
•

Predicting and targeting cardiovascular risk: Gerald M. Reaven, MD (Stanford University,
Stanford, CA), known as the father of metabolic syndrome (which he initially characterized as “Insulin
Resistance Syndrome”), discussed the reliability of BMI and waist circumference as predictors of
diabetes and CV risk. Dr. Reaven argued that while both BMI and waist circumference roughly predict
the risk of diabetes as well as risk factors for CV disease and the incidence of CV disease itself, there is
much variability in the metabolic and endocrine factors of the metabolic syndrome that is not
accounted for in either measure. Overall, data seems to show that neither measure is inherently better
than the other. H. Bryan Brewer, Jr., MD (Washington Health Center, Washington, DC) argued for
the use of HDL in conjunction with LDL as a target to reduce cardiovascular risk. The Framingham
and PROCAM studies demonstrated that LDL and HDL were independent risk factors for developing
cardiovascular disease. An analysis of data from these observation studies, found that every 1 mg
increase in HDL was associated with a 3% reduction in cardiovascular disease risk. HDL has many
physiological roles, several of which may help to protect against developing cardiovascular disease.
— by Brendan Milliner and Melissa Tjota

9. Literature Review: The Metabolic Syndrome and Incident Diabetes
Ford ES, Li C, and Sattar N (2008) “The Metabolic Syndrome and Incident Diabetes:
Current State of the Evidence.” Diabetes Care, 31: 1898-1904.
In the September issue of Diabetes Care, Ford and colleagues assessed the relationship between
metabolic syndrome and incident diabetes. A number of organizations have recommended clinical
criteria for the diagnosis of the metabolic syndrome and while the criteria are similar in many aspects,
they are also slightly different in the variables (components) measured. For this study, Ford and
colleagues examined studies that relied on some of these definitions, including the definitions set forth by
the World Health Organization, the European Group for the Study of Insulin Resistance, the National
Cholesterol Education Program, the National Heart, Lung, and Blood Institute/American Heart
Association and the International Diabetes Federation. Using data collected from 16 studies (N =
42,419), they found that, regardless of the specific definition, metabolic syndrome is more strongly
associated with incident diabetes than it is with cardiovascular disease. However, most of this
relationship is related to the effects of individual variables (components) such as glucose levels and
waist circumference. The authors conclude that diagnosing metabolic syndrome is not an effective
means of identifying potential cases of diabetes.
•

The authors examined the association between metabolic syndrome and incident
diabetes using a quantitative review of 16 studies (N = 42,419). Potential studies were
identified using PubMed and inclusion factors included publication date after 1998 (when the World
Health Organization established their definition of metabolic syndrome) and reporting of measures
that can be used to calculate metabolic syndrome (including estimates of relative risk and confidence
intervals based on major definitions of the metabolic syndrome). Studies that specifically recruited
study subjects with conditions such as cardiovascular disease were excluded.

•

According to the results of the 16 studies reviewed, metabolic syndrome is more
strongly associated with incident diabetes than with cardiovascular events. When the
Diabetes Close Up #85 ~ November 2008 ~ Movers and Shakers

www.closeconcerns.com

38

authors examined the association between metabolic syndrome and incident diabetes, they found
relative risk scores ranging from 3.53 -5.17 (relative risk of 5.17 (95% CI 3.99-6.69) using the World
Health Organization 1999 definition for metabolic syndrome, 4.45 (2.41-8.22) using the European
Group for the Study of Insulin Resistance 1999 definition, 3.53 (2.84-4.39) using the National
Cholesterol Education Program 2001 definition, 5.16 (4.43-6.00) using the National Heart, Lung and
Blood Institute/American Heart Association definition, 5.12 (3.26-8.05) using the American Heart
Association / National Heart, Lung and Blood Institute definition, and 4.42 (3.30-5.92) using the
International Diabetes Federation definition. Calculations of relative risks were in the same range
even when results from different sets of studies that employed the same definitions were combined.
•

•

Definitions of the Metabolic Syndrome:
•

World Health Organization: Definition, diagnosis, and classification of diabetes and its
complications. Report of a WHO consultation. Part I: diagnosis and classification of diabetes
mellitus. Geneva, World Health Org., 1999 (WHO/NCO/NCS/99.2). Impaired glucose
regulation or diabetes; insulin resistance (under hyperinsulinaemic, euglycaemic conditions,
glucose uptake below lowest quartile for background population under investigation); raised
arterial pressure ³ 140/90 mmHg; raised plasma triglycerides (³ 1.7 mmol l–1; 150 mg dl–1)
and/or low HDL–cholesterol (< 0.9 mmol l–1, 35 mg dl–1 men; < 1.0 mmol l–1, 39 mg dl–1
women); central obesity (males: waist to hip ratio > 0.90; females: waist to hip ratio > 0.85)
and/or BMI > 30 kg m–2; microalbuminuria (urinary albumin excretion rate ³ 20 mg min–1
or albumin:creatinine ratio ³ 30 mg g–1).

•

European Group for the Study of Insulin Resistance: Balkau B, Charles MA:
Comment on the provisional report from the WHO consultation. European Group for the
Study of Insulin Resistance (EGIR). Diabet Med 16: 442–443, 1999.

•

National Cholesterol Education Program: Executive Summary of The Third Report of
The National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation,
And Treatment of High Blood Cholesterol In Adults (Adult Treatment Panel III). JAMA
285:2486–2497, 2001.

•

International Diabetes Federation: Alberti KG, Zimmet P, Shaw J: The metabolic
syndrome–a new worldwide definition. Lancet 366:1059–1062, 2005.

•

National Heart, Lung, and Blood Institute/American Heart Association: Grundy
SM, Brewer HB, Jr., Cleeman JI, Smith SC, Jr., Lenfant C: Definition of metabolic syndrome:
Report of the National Heart, Lung, and Blood Institute/American Heart Association
conference on scientific issues related to definition. Circulation 109:433–438, 2004.

Diagnosis of metabolic syndrome requires 3 of the 5 listed criteria (taken from Table 1):
Risk Factor

Defining Level

Abdominal obesity, given as waist circumference
Men

>102 cm (>40 in)

Women

>88 cm (>35 in)

Triglycerides

>150 mg/dL

HDL cholesterol
Men
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Women

<50 mg/dL

Blood pressure

>130/>85 mmHg

Fasting glucose

110 mg/dL
— by Michael Dougan and Susan Lin

10. Conference Preview: ADA Advanced Postgraduate Course
February 6-8, 2009 • New York City, NY • www.professional.diabetes.org
The annual ADA Advanced Postgraduate course is coming up in early February 2009, and we’re
looking forward to attending what promises to be a most interesting meeting, with some of the best
speakers in the country presenting on many of diabetes’ very interesting topics.
The conference kicks off with a half-day on Friday, February 6th that gives an overview of some of the
biggest controversies in diabetes treatment. Of particular note in our view is the lecture on the value of
intensive A1c lowering by Dr. John Buse, a talk on the future of diabetes by Dr. Judith Fradkin, and a
discussion of the importance of postprandial glucose by Dr. Mayer Davidson and Teresa Pearson.
On Saturday the more detailed talks begin, with several describing new drugs and technologies that are
coming out in diabetes, as well as some about patient education programs and overcoming psychosocial
issues related to the disease. In the afternoon, there are several concurrent “meet the experts” sessions,
which are more in-depth discussions with prominent scientists and researchers in a variety of diabetesrelated areas. We’re especially looking forward to hearing Dr. Jay Skyler speak about beta cell
regeneration and Dr. Anne Peters’ lecture on the optimal use of insulin pumps and glucose sensors.
Sunday, the last day of the meeting, is another half-day. The talks focus generally on less-central issues,
with one major exception: Dr. Mary Parks (of the FDA) giving her perspective on the regulatory issues
surrounding the prescription of drugs for pre-diabetes. This is a hot topic for anybody who’s interested
in preventing the spread of diabetes, and our guess is that the room will be jam-packed.
We hope to see you at the ADA Postgraduate meeting in New York. We are extremely impressed with the
caliber of speakers who are talking at this meeting – we’ve just mentioned a few above to whet your
appetite - and we will look forward to being right there with you learning from the best and the
brightest.
Day 1: Friday, February 6, 2009
•

(1:00-1:50 p.m.) The Future of Diabetes. Judith Fradkin, MD (NIDDK, Bethesda, MD)

•

(1:50-2:40 p.m.) A1c after ACCORD/ADVANCE/VADT. John Buse, MD, PhD (UNC, Chapel
Hill, NC).

•

(3:50-4:40 p.m.) SMBG and CGM: What is the Evidence They Make a Difference for
Patients? Lawrence Blonde, MD (Ochsner Medical Center, New Orleans, LA)

Day 2: Saturday, February 7, 2009
•

(8:50-9:40 a.m.) Regenerating Beta Cells: Is It Possible? Jay S. Skyler, MD, MACP
(University of Miami Miller School of Medicine, Miami, FL).

•

(10:00-10:50 a.m.) New Prospects for Reversing Type 1 Diabetes. Desmond A. Schatz, MD
(University of Florida College of Medicine, Gainesville, FL).
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•

(10:50-11:40 a.m.) Beyond GLP-1: Are other Gut Hormones Important? David M. Kendall,
MD (International Diabetes Center, Minneapolis, MN).

•

(8:00-8:50 a.m.) Novel Ways for Delivering Diabetes Care and Education. Linda
Siminerio, PhD, RN, CDE (University of Pittsburgh, Pittsburgh, PA).

•

(10:00-10:50 a.m.) Where is the Patient in Diabetes Performance Measures? The Case
for including Patient‑centered and Self-management Measures. Malinda Peeples, RN, CDE
(WellDoc, Inc., Baltimore, MD).

•

(10:50-11:40 a.m.) Communicating Health Information to Patients. Charlotte Nath, RN,
EdD, CDE (University of West Virginia, Morgantown, WV).

•

(2:00-3:30 p.m) Concurrent Meet the Expert Sessions (MTE)
•

MTE 1: Optimal Use of Pump and Sensor Technology. Anne L. Peters, MD, CDE
(University of Southern California, Los Angeles, CA).

•

MTE 2: Insulin for Type 2: When, What and How. Richard M. Bergenstal, MD
(International Diabetes Center, Minneapolis, MN).

•

MTE 3: Pharmacotherapy in Diabetes: When Do We Use a New Drug, When Do
We Stop Using an Old One? Robert S. Sherwin, MD (Yale University, New Haven, CT).

•

MTE 4: Eating Disorders and Diabetes. Stephanie Gerken, RD, CDE (Eating Disorder
Institute/International Diabetes Center, Minneapolis, MN).

•

MTE 5: When to Refer Diabetic Patients to Bariatric Surgery. Caroline M. Apovian,
MD, FACP, FACN (Boston Medical Center, Boston, MA).

Day 3: Sunday, February 8, 2009
•

(8:00-8:50 a.m.) The Role of Inflammation in Type 2 Diabetes. Allison B. Goldfine, MD
(Joslin Diabetes Center, Boston, MA).

•

(10:00-10:50 a.m.) A Regulatory Perspective on Drug Therapy for Pre-diabetes: Do We
Have an Indication? Mary H. Parks, MD (Food and Drug Administration, Rockville, MD).

•

(11:40 a.m.-12:30 p.m.) Diagnosing Diabetes with an A1C Test: Report of the Expert
Committee. William C. Knowler, MD, DrPH (NIDDK, National Institutes of Health, Phoenix, AZ).
— by Brendan Milliner and Melissa Tjota

11. Diabetes Comings and Goings
•

David Elkins will assume the position of Executive Vice President and Chief Financial Officer of
Becton, Dickinson and Company starting January 1, 2009.

•

Vincent Forlenza will assume the position of President of Becton, Dickinson and Company starting
January 1, 2009.

•

John Patterson, Head of Drug Development at AstraZeneca, will be replaced by Anders Ekblom, VP
and Head of Global Clinical Development at AstraZeneca, when he retires in March 2009.
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•

Dr. Francine Kaufman, UC Childrens and the Keck School of Medicine at USC will begin
at Medtronic full-time in April, 2009 as VP of Global Medical Affairs. She will continue to maintain a
private practice.

12. DCU Stock Chart and Final Thoughts
21‐Nov‐08

21‐Oct‐08

GSK

32.85

37.82

NVO

45.1

AMLN

6.05

BIOD

23‐May‐08

23‐Nov‐07

Market
Cap

IPO

‐13%

44.49

‐26%

50.79

‐35%

48.89

‐8%

66.17

‐32%

63.28

‐29%

12.72

‐52%

30.58

‐80%

38.83

‐84%

2.37

2.08

14%

15.62

‐85%

17.08

‐86%

OREX

4.84

6.92

‐30%

7.98

‐39%

14.51

PODD

3.57

8.67

‐59%

16

‐78%

MNKD

3.48

3.4

2%

2.91

DXCM

1.54

4.42

‐65%

7.57

HDIX

4.95

8.17

‐39%

8.36

‐41%

‐

‐

85.52B

‐

‐

32.33B

14

‐57%

832.59M

15

‐84%

56.09M

‐67%

12

‐60%

166.61M

25.03

‐86%

15

‐76%

99.11M

20%

8.29

‐58%

14

‐75%

353.97M

‐80%

8.4

‐82%

12

‐87%

45.87M

8.36

‐41%

12

‐59%

86.54M

All we have to say this month is that stocks in the diabetes and obesity universe continue to decline (with
a couple of exceptions of Biodel and Mannkind, which have had recent upticks from low bases) and that it
is hard to make the case that most stocks are trading on anything related to fundamentals.
— by Kelly Close
Diabetes Close Up is a newsletter distributed eleven times per year highlighting notable information and
events related to the business of diabetes and obesity. Subscription information can be found on our
website www.closeconcerns.com. This newsletter is put forth as an unbiased commentary on the industry
and is not meant to serve as a recommendation to buy or sell (or hold!) any stocks. Public companies that
are current subscribers to Close Concerns’ industry newsletters (Diabetes Close Up and/or Closer Look)
include Abbott, Alkermes, Amylin, Bayer, Becton Dickinson, Biodel, DexCom, Insulet, Johnson &
Johnson, Medtronic, Novartis, Novo Nordisk, Roche, and a number of private companies.
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