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Financial Firms Bullish on CGM Field
JDRF scientists and advocates are not the only ones optimistic about 

widespread adoption of continuous glucose monitors (CGMs) and 

prospects for an artificial pancreas. The financial community has taken 

notice of the field and the ways JDRF is helping speed the technology 

toward the marketplace.

As a result, leading investment firms see a bright future ahead and 

are making recommendations accordingly. Confident that CGMs will 

come under reimbursement from public and private insurers (thanks 

in large part to a JDRF clinical trial), one firm projects that the num-

ber of diabetes patients buying and using the devices will skyrocket in 

the next few years. This goes a long way toward fulfilling JDRF’s long-

term goal of broad patient access and a thriving competitive market.

In a July 3 Global Research report, HSBC analysts Mimi Pham and 

Vincent Phung showed increased enthusiasm for the next generation 

of CGMs from Medtronic (the MiniLink) and DexCom (SEVEN, its 

new seven-day sensor) as well as the pending U.S. introduction of the 

Abbott Navigator still under FDA review.  HSBC altered its outlook of 

the field for 2009, based on new features and updated accuracy of the 

data for the CGM devices.

“We have increased confidence in the CGM market, particularly 

when these devices get more broadly reimbursed by third-party pay-

ers,” they wrote. The HSBC report noted the attention and enthusiasm 

surrounding CGMs from DexCom, Medtronic and Abbott at the 

American Diabetes Association scientific meeting in June. 

Pham and Phung now estimate that there will be 140,000 CGM 

users in the United States by the end of 2009 compared with about 

15,000 today—a more than nine-fold increase in just over two years. 

And JDRF is seen as playing an integral role in expanding CGM use. 

In a June 2007 survey of pump users, the analysts found that reim-

bursement was the most important development for CGM use.

“In our view, the most important milestone towards getting broad 

reimbursement for CGM is the completion of the enrollment of a ran-

domized, 450-patient CGM trial sponsored by the Juvenile Diabetes 

Research Foundation in the October 2007 timeframe (we believe the 

12-month follow-up data will support broad reimbursement by year-

end 2008),” they write. “JDRF worked closely with payers to design 

the study, and we believe that the study will be positive and provide 

compelling support for CGM reimbursement.”

Enrollment for the JDRF clinical trial is on pace to be completed 

this fall, with some of the participating subjects already six months 

into the yearlong study.

Another investment firm, Piper Jaffray & Co., noted in a July 20 

publication that Aetna had updated its coverage policy for CGMs. 

While the insurance company previously considered CGM use to be 

“experimental and investigational” (therefore not medically necessary 

and thus not reimbursable), Aetna now recognizes the benefit of two 

CGM sessions per year for people with type 1 diabetes—and thus will 

reimburse for them. 

“The fact that Aetna is recognizing the value of at least some CGM 

use is important, as is its recognition of clinical repercussions of 

hypoglycemia unawareness and repeated hypo- and hyperglycemic 

episodes,” Piper Jaffray reported. “New technology reimbursement 

generally takes 2-3 years to gain widespread acceptance. We believe 

Juvenile Diabetes research foundation international

JDRF launched the Artificial Pancreas Project to accelerate 

the availability of an artificial pancreas to people with 

diabetes, one of the foundation’s cure therapeutic 

pathways. The overall goal of the project is to accelerate the 

development, regulatory approval, insurance coverage, and 

clinical acceptance of continuous glucose monitoring and 

artificial pancreas technology.

The long-term goal is for broad patient access and a 

thriving competitive market for these devices and products.

For regular updates to the Artificial Pancreas Project, 

please visit www.jdrf.org/arti�cialpancreas.



that there will be small, episodic changes in the reimbursement envi-

ronment that will eventually result in reasonable coverage over the 

next 12-24 months.”

Piper Jaffray also mentioned JDRF’s role in securing reimburse-

ment for the devices, citing the clinical trial and a similar study 

being conducted by Medtronic to test its REAL-Time System (the 

Paradigm Insulin pump linked with the Guardian CGM). “The 

number of patients actually using CGM technology is continuing 

to grow and smaller (yet important) trials showing the benefits of 

these systems continue to accumulate.”

The HSBC survey showed that another potential advance con-

sidered very important by consumers is increased integration of 

CGMs with insulin pumps. Currently, Medtronic is the only pump 

manufacturer with an integrated CGM system on the market. “We 

would view a partnership between DexCom and any of the leading 

insulin pump manufacturers as a positive for both parties,” Pham 

and Phung wrote.

Other priorities for potential CGM users, according to the 

HSBC survey include:

• Availability of CGMs that are non-invasive 

• Improvements in the current FDA-improved CGMs 

• FDA approval for CGMs as a standalone device (without the 
need for confirmatory fingersticks) 

• Additional clinical data regarding CGM use 

• More users sharing their experience with CGMs on blogs or in 
online diabetes communities 

• CGM recommendation from personal physicians 
or diabetes educators to patients

 

Continuous Glucose Monitors  
Could Have Uses Outside of Diabetes
While JDRF’s support for continuous glucose monitors (CGMs) 

is aimed at helping people achieve “tight” control of diabetes, thus 

improving quality of life and reducing complications, another potential 

use of the devices relates to intensive care units. Critically ill people 

(trauma, burns etc) who don’t necessarily have diabetes often suffer 

from hyperglycemia, which hinders recovery.  

Needless to say, in the complex environment of an intensive care 

unit, it is difficult to pay close attention to elevated glucose levels 

among so many other factors. Nevertheless, early studies have shown 

that tight control of glucose in this setting is associated with quicker 

healing, better outcome, earlier ICU discharge, and a variety of poten-

tially beneficial factors.

Intensive insulin therapy (IIT) has been used in ICUs, but broadly 

accepted guidelines for both military and civilian settings have not yet 

been well-established. Because of the importance of hyperglycemia as 

a factor impeding recovery, there is growing interest in using CGM 

technology to provide more and timely information about glucose vari-

ability in ICUs, thus producing improved treatment.

The Institute of Surgical Research at Brooke Army Medical Center 

in San Antonio has begun efforts to develop appropriate data in both 

military and civilian ICU settings so we may better understand hyper-

glycemia in this circumstance and commit to improved therapy with 

intensive insulin use. Since hypoglycemia (low blood sugar) remains 

one of the impediments to tight control in this setting, it is hoped that 

CGM can provide insights into enhancing our understanding of what 

occurs so researchers can establish evidence-based clinical guidelines for 

treatment.

A large clinical trial is necessary to establish conclusively that CGMs 

provide real benefits to IIT. If this is proven, it would enlarge the 

potential market for CGMs and provide more incentive for companies 

to invest in the technology. Because of this potential benefit for people 

with diabetes, JDRF has encouraged U.S. Army interest in this subject. 

In July, the military hosted a meeting in Washington, D.C., invit-

ing leaders in the field to discuss the current state of intensive insulin 

therapy in the care of the critically ill patient, with the aim of develop-

ing a proposal for a multi-center clinical trial. Among those attending 

were military and private clinicians with expertise in various intensive 

care specialties, leading glucose technology experts—including JDRF 

funded investigators Roman Hovorka (Cambridge), Steven Russell 

(Harvard), and Darrell Wilson (Stanford)—key company representa-

tives, and FDA officials.

“This area of research has great potential to help a variety of peo-

ple—those in the military and in civilian life, people with diabetes 

and without it,” according to JDRF Chief Scientific Officer Robert 

Goldstein, M.D., Ph.D.  “JDRF is pleased to be working in partner-

ship with the U.S. Army and others on developing this important area 

of research.”

Finding Ways to Keep  
Implanted Sensors Working
Although the first generation artificial pancreas is expected to be a 

combination of external glucose-sensing and insulin-delivery devices, 

ultimately, some researchers believe, a fully implantable artificial pan-

creas may be possible someday – if certain obstacles can be overcome. 
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But putting artificial material under the skin is tricky. Any 

foreign object, whether it’s a glucose sensor, a breast implant, or 

encapsulated islets, tends to stimulate a mild immune response that 

surrounds the implant with scar tissue. This build-up of fibrous 

material, called fibrosis, chokes off interaction with the surround-

ing cells. In the case of a glucose sensor, it prevents accurate reading 

of glucose levels.

Kenneth Ward, M.D., a JDRF-funded researcher at Legacy 

Emanuel Hospital and Health Center in Portland, Ore., is investi-

gating ways to solve this problem. For years, he’s been implanting 

glucose sensors under the skin of animals, only to see their effec-

tiveness fade as the weeks go by.

“We’ve found the devices work pretty well for about 30 days, 

and then you see a drop-off in the accuracy of the sensor,” he says. 

“There’s what we call a “foreign body capsule” that surrounds the 

implant and is made mostly out of collagen. It can get pretty dense, 

and the glucose and oxygen can’t reach the sensor fast enough, and 

what does get there is in very small amounts.”

This blockage reduces the sensitivity of the sensor and introduces 

a lag time in monitoring the body’s true glucose levels. Unless the 

blockage is prevented, implantable sensors will be of little use to an 

artificial pancreas. 

To address this, Dr. Ward’s lab began studying the foreign body 

capsule to identify what contributes to its formation. He had 

noticed that wherever excess collagen accumulates, there seems to 

be high levels of a protein called TGF-beta. He teamed up with 

Allen Li, M.D., Ph.D., a dermatology researcher who had studied 

collagen and scarring, and asked him to analyze foreign body cap-

sules that formed on the implanted sensors. 

Dr. Li confirmed that very large levels of TGF-beta are present in 

the capsules and that the TGF-beta gene is overexpressed. Looking 

further, the researchers found that another biochemical compound, 

interleukin-13 (IL-13), is also present in high levels when for-

eign body capsules form. They suspect other compounds may be 

involved as well.

For now, the researchers are focused on impeding TGF-beta 

using an antibody that blocks the protein’s receptor. Working with 

a three-year JDRF-grant, Dr. Ward is testing an antibody in col-

laboration with Xiao-Jing Wang, M.D., Ph.D., of the Oregon 

Health & Science University, to see if it has TGF-beta-blocking 

potential. The study is being conducted in pigs, the best model for 

human skin and subcutaneous tissue. The researchers are using tiny 

osmotic pumps that release the antibody into the surrounding area 

very slowly, in an attempt to hold off fibrosis over extended periods. 

“This is a big project because there are a lot of places you 

could try to inhibit TGF-beta,” he says. “Later we may try to 

inhibit IL-13 as well. We’re a little worried that the body has 

redundant pathways to respond to foreign bodies [and cause 

fibrosis] because that’s the case with many other pathways, such 

as those controlling appetite.”

But if blocking TGF-beta and or IL-13 is effective, it could pave 

the way for implanted glucose sensors in humans by greatly extend-

ing their lifespan. This would make their use far more attractive by 

reducing the number of times they need to be replaced.

“By funding Dr. Ward’s work, JDRF is exploring ways to make 

an implantable artificial pancreas possible, while at the same time 

funding other researchers to perfect an external artificial pancreas 

device,” said JDRF scientist Aaron Kowalski, Ph.D.  “This multi-

pronged approach will, we hope, greatly accelerate the availability 

of technologies that help people with type 1 diabetes achieve 

good control.” 

In Brief: Updates from  
the Artificial Pancreas Project
JDRF’s Artificial Pancreas web site, www.jdrf.org/artificialpancreas, 

has a wealth of articles and other updates about emerging tech-

nologies, including: 

• American Academy of Pediatrics Article on CGM:  An article 

written by Aaron Kowalski, Ph.D., Program Director for Metabolic 

Regulation at JDRF, and Lori Laffel, M.D., Chief of the Pediatric 

and Adolescent Section at Joslin Clinic and an investigator of the 

JDRF Continuous Glucose Sensor Clinical Trial, was published in 

the Summer/Fall issue of the American Association of Pediatrics’ 

Endocrinology newsletter.  In the article they describe the current 

state of the art, a large study of CGMs being funded by JDRF, chal-

lenges in applying these new tools in practice, and the future of 

closed-loop automated insulin delivery.  To read the article click here.

• Diabetes Forecast Article on CGM: JDRF’s Aaron Kowalski as 

well as other experts discussed continuous glucose monitoring at 

this summer’s American Diabetes Association meeting.  The ADA’s 

Diabetes Forecast has a good summary – click here to read.

While on the JDRF site, join with others in becoming a 

JDRF advocate and help fight for CGM health insurance  

coverage and federal funding for diabetes research.   

For more information, visit www.jdrf.org/advocacy. 

EmergingTechnologies in diabetes research
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