children with DIABETES

Leadi ng Endocri nol ogi sts, Researchers Herald Current
Regi nens And New Technol ogies in Path to Artificial Pancreas

Chi | drenWt hDi abet es. com Roundt abl e Panel Taps
Harvard, Stanford, NIH JDRF and Industry Experts

Amid a rising epidenc, people with diabetes need better access to and
awar eness of the inpressive array of control strategies avail abl e today,
as well as near-term devel opnents that promnise even better patient

out cones, according to a distinguished panel of experts |ed by

Chi l drenWt hDi abet es. com (CWD), an i ndependent consumer resource. Wile
panelists felt an outright cure is at best “hoped for” w thin our
lifetimes, the doctors and researchers from Harvard, Stanford, the
National Institutes of Health, the Juvenile D abetes Research Association
and private industry concurred that new technol ogy and sci ence now
underway pronise to nake significant advances over the next several years,
i ncl udi ng next-generation continuous glucose sensors, “closed-|oop”
artificial pancreas systens to replicate the body’s managenent of bl ood
sugar, and refinenents to inprove islet cell and pancreas transpl ant

t echni ques.

The lively discussion, led by Dr. Hel ena Rodbard, a pediatric
endocri nol ogi st and past president of the Anerican Association of dinica
Endocri nol ogi sts, and co-noderator Laura Billetdeaux, a CAD director and
t he panel's consuner voice, included these topics:

-- solutions and strategies in use today that prevent diabetes’ harnful

ef fects, why people don’'t use them and how to renove those roadbl ocks

-- research in areas that could provide significant inmprovenents in 3-10
years such as automatic, continuous glucose neasurenent, an artificia
pancreas, and islet cell transpl ant

-- and the far-off hope for a cure.

Techni ques, Technol ogy Dramatically | nprove Qutcones

The prognosis for the 17 mllion Arericans with di abetes and the 1 million
added each year is excellent if they maintain their treatnment and control,
according to Dr. Rodbard. And that control is nmuch easier conpared to
predom nant reginens in use up until a few years ago such as boiling



syringes, sharpening needles, urine tests and painful, relatively |arge
finger sticks. “The very first home gluconeter wasn’'t on the narket unti
1981,” she said in recalling her grandnmother’s struggle with the di sease.

For Billetdeaux, life changed with her son’s diagnosis of diabetes at age
8, but today “he is alive and healthy and wonderfully so...a hockey player,
strai ght-A student and the cl ass President.and the reason he is all those
things is because of the technology that we have.”

Children and adults di agnosed with pre-diabetes or with Type |I or Type |
di abetes can have significantly longer, healthier lives than people did
just 10 or 20 years ago.

“The current therapies with self-nonitoring and the [insulin] delivery
devices, and the inproved preparations of insulin, have already made a
huge difference, and every increnental inprovenent that we make is
absolutely worth it as we get to the cure,” said Dr. Judy Fradkin, adult
endocri nol ogi st and Director of the diabetes division of the Nationa
Institute of Di abetes and Di gestive and Ki dney Di seases for the Nationa
Institutes of Health.

Conti nuous Monitors: Key Step to Artificial Pancreas

“Froma parent's perspective,” said Billetdeaux, “I think if you polled a
thousand fam lies, they would say that an artificial pancreas is pretty
darned close to a cure in our eyes.”

A closed-1oop, artificial pancreas would involve an integrated, largely
automati c conbi nati on of a continuous glucose neter that would activate

rel ease of insulin via an insulin punp.

“The pumnping technol ogies are in pretty good shape. It's a matter of
havi ng a sensor that has the ability to provide real-tine results and
al | ow people to nmanage their di sease permanently,” said Ti m Goodnow, Vice
Presi dent of R&D for Therasense, which nakes the Freestyle blood gl ucose
noni toring systemand is devel opi ng a continuous sensor providing patients
real -tine, routine nmonitoring, nowin FDA trials. “The thought of going
directly to a closed loop [artificial pancreas] is fairly intimdating,

but | think we will see the devel opnent of increnental steps in that
direction over tine.”



“Cont i nuous glucose sensing is opening up a lot to us in terns of seeing
much nore of what's going on and the concept of beginning to integrate it

eventually with insulin infusion is going to be very, very powerful,” said
Dr. Bruce Bucki ngham pediatric endocrinol ogi st at Stanford University's

Packard Children’s Hospital.

Many chal l enges will need to be overcone, in the product design, ease of
use for patients, and the biol ogy.

Several continuous nmonitors and sensors are in devel opnent by the medica
i ndustry, and several of the panelists are involved with early trials on
systens that take differing approaches including sensors that take

readi ngs above the skin, just below the skin, and potentially also from
wi thin the body.

New Technol ogy Has to be Easy, And Keep Patients in Contro

Pati ent ease-of-use will be key, said Dr. Al an Mses, endocrinol ogi st and
Chief Medical Oficer at Joslin Diabetes Center in Boston. He's also a
Prof essor of Medicine at Harvard and father of a young adult who grew up

wi t h di abetes.

“Wth some of these downloads [fromthe study trials], it [can be] just a
junble of lines and data points,” he said. “You need to have sonme way of
putting that into a recomrendation...so that when you download to a
device, it will say that over the last two days, it |ooks like you're
runni ng high after a neal, or you're in danger of being |low at night.”

Dr. Bucki ngham also involved in study trials, said the interest in these
technol ogies is very high, and “families really come flocking in --
everyone wants to sleep at night,” he said.

Mom Hears the Alarm Dad Sl eeps Through It

One study illustrated the value of overnight nmonitoring — and t he hunorous

but inmportant differences in human interaction with technol ogy.

“When we put [the continuous nonitors] at a diabetes canp, the female
counsel ors conpl ai ned because they were wakened all night and the male
counselors didn't hear the alarmgo off,” said Dr. Buckingham wth a
l augh. “The typical male/fenale difference.”



O her variables need to be researched as well, including better
under st andi ng of the body’'s internal chem stry — insulin and ot her
pancreatic hornones, glucose interaction, and the variabl es of outside
factors such as carbohydrate intake.

“When you |l ook at controlling anything, in this case bl ood glucose |evels,
..... an autonatic systemhas to al so recogni ze that those ot her changes are
present and potentially take action,” said Rhall Pope, PhD., Vice

Presi dent of Research and Devel oprment at Deltec, a maker of amnbul atory

i nfusion devices including insulin punmps. “The algorithnms that go in have
to have the intelligence to do that.”

Islet Cell Transplants on the Horizon

Islet cell transplant is another energing treatnent, but also years away.

New study results discussed at recent transplantation neetings in
Washi ngt on showed substantial proportions of patients who now are able to
becorme insulin free after pancreas transplantation, but there are
significant other hurdles, fromthe glucose biochem stry to side effects
of i mmunosuppressant drugs, according to NIH s Dr. Fradkin

“You have to have very severe diabetes to make [islet transplant]

wort hwhile,” she said. “Many of them actually don't have conpletely norna
gl ucose tol erance to begin with, and second of all, the drugs that are
used are certainly not without toxicity. Many or npbst of the patients
have di arrhea, have nouth ul cers, have all sorts of synptons fromthe
treatnment.”

“Insofar as children are concerned, [islet transplant] is even further
away, because it's going to be done in adults for a long tine to establish
the safety of the procedure,” added Dr. Richard Furlanetto, a pediatric
endocrinol ogi st and currently Scientific Director of the nonprofit
Juveni | e Di abetes Research Foundati on

Patients, Parents Are The Best Medi cine
People with diabetes, and their fanilies, have to educate thensel ves, not

only for good daily control and care but also to stay on top of new
devel opnents, said Billetdeaux.



“1"I'l give you an exanple,” she said. “Samwas routinely, for a year,
running in the 300 range and taking 90 units of insulin a day and we could
not get himunder 300. It was just awful and he felt awful. W read an
abstract online about Metformin use in teens. | went to our clinic and
said, may we try this? Qur endocrinol ogi st said, we've never done that
before. And | said yes, but sonebody has, because here is the abstract.
They were very good there with us. Samtried it and within a nonth, he was
using 50 to 60 units of insulin a day, his ALC was down to 6.8 and he's 85

percent in range.

Bi | | etdeux chal |l enged patients and fam |y nmenbers to keep a strong
relationship with their doctor, D abetes Educator or health-care provider,
and to be active readers and consumers of information.

Chi l drenWt hDi abet es. com founded 8 years ago by Jeff Hitchcock after his
child was di agnosed wi th di abetes, has over 18,000 web pages of content,
but there are many, nmany resources, she said.

“There are so nany great online organizations, JDRF, American D abetes
Associ ation, lots of others,” she said. “Just get online with someone and
start reading.”

I nnovative Prograns at Home, at Schoo

One new program centered at Joslin, called Tel enedicine, is bringing
health care to people who nmight be in nore isolated areas, said Dr. Mses.
At very low costs, patients utilize a TV-top box, their TV, and phone
lines to send their health information to a doctor, and then receive
advice and information that displays on their TV.

The NIH al so | aunched in June a conprehensive school guide — a printed
manual , and website-based resource — for school admi nistrators, teachers
and other staff to access information about di abetes, energency care
recomendat i ons, school program and education ideas and the like, said Dr.
Fr adki n.

Use Today's Proven Tools. . .Don't Wait for Tonorrow

While the future is bright for new devel opnents, good gl ycem c control has
to be a “here-and-now’ constant routine, several panelists intoned. As
Laura Billetdeux said after the roundtable: "The best cutting-edge
products and techniques are those on the market today, extending and
improving life for people with di abetes everyday."
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