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Welcome to Evidence-Based Diabetes Management and 
a new era in the evolution of this journal. I am 
thrilled to be joining as editor-in-chief; my goal will 

be to ensure that the journal focuses on critical issues and 
innovations in the management of diabetes. The healthcare 
environment is evolving rapidly, and the management of di-
abetes stands at the forefront of many of these changes. The 
epidemic of diabetes continues to grow in the United States, 
with more than 26 million diabetes sufferers and an annual 
healthcare cost of $245 billion.1 It is estimated that if we can-
not rein in this dramatic rise, 1 in 3 Americans born in the 
year 2000 will develop diabetes in their lifetime. With a global 
prevalence of 347 million, the statistics for many countries 
are even more chilling. In China, for example, more than 11% 
of the population is currently enduring the disease. 

No effort to rein in healthcare costs is likely to be success-
ful without tackling the challenges of diabetes management. 
This is becoming increasingly apparent to policy makers, 

employers, public health experts, and 
payers. As a plethora of new medica-
tions, devices, and digital solutions be-
come available, prudent examination 
of the value of these approaches will be 
critical.

In many ways, diabetes care has long 
been the harbinger of innovative care 
delivery models. The critical impor-
tance of patient self-management, rec-
ognized by Elliott Joslin over a century 
ago, has now become integral to the 
management of all chronic diseases. 
Team-based care, a mantra of the patient-centered medi-
cal home (PCMH), originated in the management of patients 
with diabetes. Similarly, early implementation of population 
management, the Chronic Care Model, and now the PCMH, 
all started with diabetes.

Type 1 diabetes mellitus (T1DM), 
or insulin-dependent diabetes, is 
a chronic condition in which the 

β-cells of the pancreas produce little 
or no insulin. It is an immune-medi-
ated condition which requires lifelong 
management with exogenous insulin. 
Although the disease is often referred 
to as “juvenile diabetes,” primarily 
due to the age of onset, a majority of 
people with T1DM are adults. In fact, 
of the estimated 3 million individuals 
with the disease, less than 200,000 are 
juveniles.1,2  This could be explained by 
the improved survival of individuals 
with childhood-onset diabetes.3 The 
American Diabetes Association (ADA) 
recently released a position statement 
to better manage T1DM and prevent 
complications associated with the 
condition. 

(continued on page SP389) 

(continued on page SP391) 

(continued on page SP389)

Also in this issue...

Commentary 
Tory Johnson, a 
business reporter 
for Good Morning 
America, discusses 
her journey with 
weight loss and what 
finally motivated her 

transition to healthy living (SP375).

AJMC ’s ACO Coalition
Excerpts from the Web-based meeting 
which featured Jeffrey Farber, MD, MBA, 
chief medical officer at Mount Sinai Care 
LLC. Farber introduced the attendees to the 
functioning of Mount Sinai Medical Center’s 
Diabetes Alliance (SP387).

Partner of

Center For Value 
Based Medicine®

October 2014
Volume 20

Special Issue 13

Evidence-Based Diabetes Management™

Bridging the gap between payer and provider perspectives

Rapid innovation in treating type 2 diabetes melli-
tus (T2DM) has challenged primary care physicians 
(PCPs) and endocrinologists alike to stay current. 

Clinicians have a high comfort level with prescribing met-
formin as a first step after changes in diet and exercise in a 
patient with newly diagnosed T2DM. However, monother-
apy with metformin may work only for a short time for 
a few patients to sufficiently lower glycated hemoglobin 
(A1C) levels, owing to the deteriorating nature of beta-cell 
function.1

The typical second step, if hyperglycemia persists, has 
been to add a sulfonylurea (SU), like glipizide; however, 
clinicians often wait too long before adding the second 
medication, thus limiting its effectiveness.1 As a result, 
consensus is growing to begin combination therapy earlier 
in treatment. This more aggressive approach to controlling 
glycemic levels early on, studies suggest, will preserve be-
ta-cell function down the line; the goal is to prevent seri-
ous long-term consequences such as kidney disease, neu-
ropathy, and glaucoma. 

Although metformin and SU have long been the top 
choices for initial antidiabetic drug treatment, other non-
insulin choices for step 2 therapy abound, from Actos 

(pioglitazone) to Victoza (liraglutide [rDNA origin] injec-
tion). To compound the choice facing clinicians, many 
manufacturers, when conducting mid-stage and late-stage 
clinical trials, include a monotherapy trial of their gluca-
gon-like peptide-1 (GLP-1), dipeptidyl peptidase-4 inhibitor 
(DDP-4), thiazolidinedione, metglitinide, or sodium-glucose 
co-transporter 2 (SGLT-2) agent. These are often shown to 
be effective in placebo-controlled clinical trials.

Moving Faster to Effective Therapy
In its 2014 update, the American Diabetes Association 
(ADA) revised its Clinical Practice Recommendations for 
treating T2DM. A significant change from past recommen-
dations is a shorter trial of noninsulin monotherapy to 
control hyperglycemia. According to the new guidelines, 
physicians should wait no longer than 3 months (instead 
of up to 6 months) in an average patient before moving to 
combination therapy.2 If adopted, this practice would com-
pel clinicians to decide earlier which second-line therapy 
is best for their patients. For many, this means prescribing 
an SU, which they have been doing for years in patients 
who do not have contraindications. For others, the more 
innovative choices can be both attractive and daunting. 

Robert A. Gabbay, 
MD, PhD
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Early last year, the American Geriatric 

Society issued guidelines, as a part of the 

Choosing Wisely initiative, which included 

recommendations for physicians on 

medication use and A1C control in older 

diabetic patients. The guideline clearly states 

that moderate glycemic control is better than 

tighter control.

Scan here  
to visit  
ajmc.com

Mount Sinai Medical Center’s Diabetes 
Alliance, a management collaboration 
of the Mount Sinai ACO and the Mount 
Sinai Health Network, was designed to 
improve diabetes outcomes.
—Jeffrey Farber, MD, MBA
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EDITORIAL MISSION

To present policy makers, payers, and providers  
with the clinical, pharmacoeconomic, and regulatory 
information they need to improve efficiency and  
outcomes in diabetes.
Opinions expressed by authors, contributors, and advertisers are their own and not necessarily those of Clinical Care Targeted Communications, LLC, d/b/a Managed Care & Healthcare Communica-
tions, LLC, the editorial staff, or any member of the editorial advisory board. Clinical Care Targeted Communications, LLC, d/b/a Managed Care & Healthcare Communications, LLC, is not responsible 
for accuracy of dosages given in articles printed herein. The appearance of advertisements in this journal is not a warranty, endorsement, or approval of the products or services advertised or of their 
effectiveness, quality, or safety. Clinical Care Targeted Communications, LLC, d/b/a Managed Care & Healthcare Communications, LLC, disclaims responsibility for any injury to persons or property 
resulting from any ideas or products referred to in the articles or advertisements.

The content contained in this publication is for general information purposes only. The reader is encouraged to confirm the information presented with other sources. Evidence-Based Diabetes 
Management makes no representations or warranties of any kind about the completeness, accuracy, timeliness, reliability, or suitability of any of the information, including content or advertise-
ments, contained in this publication and expressly disclaims liability for any errors and omissions that may be presented in this publication. Evidence-Based Diabetes Management reserves the 
right to alter or correct any error or omission in the information it provides in this publication, without any obligations. Evidence-Based Diabetes Management further disclaims any and all liability 
for any direct, indirect, consequential, special, exemplary, or other damages arising from the use or misuse of any material or information presented in this publication. The views expressed in 
this publication are those of the authors and do not necessarily reflect the opinion or policy of Evidence-Based Diabetes Management.

With this issue, we proudly announce that Robert A. Gabbay, MD, PhD, chief medical officer and senior vice 
president at Joslin Diabetes Center, joins Evidence-Based Diabetes Management as its first editor-in-chief. 
Dr Gabbay was the keynote speaker at our 

recent conference, Patient-Centered Diabetes Care, 
and he is a leader in implementing value-based prin-
ciples in healthcare delivery, as reflected in his work 
with the Patient-Centered Medical Home model. We 
look forward to Dr Gabbay’s stewardship in bringing 
you important developments in research, therapeu-
tics, and the ongoing effort to change the way per-
sons with diabetes gain access to care in the United 
States. 

As we have said before, change is all around us, 
and so is the concept of what constitutes a high 
standard of care. This was obvious at the 74th Scien-
tific Sessions of the American Diabetes Association 
earlier this year in San Francisco, where leading sci-
entists asked whether the future of care for type 2 
diabetes mellitus (T2DM) would look more like care 
in cancer, in which major interventions come early, 
not late, in the process. This is the thinking behind 
research into new therapy combinations, which we 
discuss in our cover story. Approaches to how we 
measure health, especially in the youngest patients, 
are changingtoo. This issue examines new guidelines 
for glycated hemoglobin (A1C) for pediatric patients and debates whether body mass index (BMI) is the right 
way to gauge a young person’s obesity status. BMI is convenient and easy, but it may not tell us what we need to 
know: are dangerous levels of fat present, and does this condition need to be addressed? 

The relationship among T2DM, A1C, blood pressure, and cardiovascular measures matters more than ever 
because these metrics are now tied to the bottom line for accountable care organizations, an entity created by 
healthcare reform to ensure that we reward value in care. Leaders like Dr Gabbay have called on all of us to pay 
attention to whether patients get better, not whether they are subjected to a host of procedures. Today, Medicare 
is paying attention, too. 

We hope you share our enthusiasm about Dr Gabbay’s new role with Evidence-Based Diabetes Management. As 
always, we thank you for reading, and remind you to look to www.ajmc.com for updates.

Brian Haug
Publisher
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Fear of Fat Talk Kept Me From My Doctor 
for a Decade
Tory Johnson

Commentary

My doctor spent an hour with 
me on that hot summer after-
noon. She knew I was nervous 

since my palms were sweaty in the air-
conditioned room. During her exam, she 
calmed me by talking about work, moth-
erhood, and careers. At the end, she told 
me to get dressed and said she’d be back 
in a few minutes.

Whew, I thought, I’d dodged the weight 
bullet! Not a single word during the 
exam. But then we had The Final Chat 
and she oh-so-gently recommended that 
I see her colleague who specialized in 
obesity. He’s great, she said, slipping me 
a piece of paper with his name and num-
ber.

My face flushed and a feeling of in-
tense humiliation surged through my 
body—even though she could not have 
been kinder or gentler with me.  

Don’t be a stranger, she said, and I 
nodded numbly: of course not.

Not only did I not go see her colleague, 
but I avoided her for the next 10 years.

No mammogram, Pap smear, blood 
tests for cholesterol—all keys to women’s 
health. Even though I had health insur-

ance, I’d reached a stage where I was so 
terrified at being called fat that I avoided 
going to the doctor for an entire decade.

Just the thought of it makes me more 
determined than ever to make sure that 
my kids never retrace my footsteps. That 
they never fear time with a medical pro-
fessional.  

What finally got me to that place was 
losing weight—a lot of it. It took a very 
candid conversation to get me there. 

As a weekly contributor on ABC’s Good 
Morning America, I had always thought in 
the back of mind that it was just a matter 
of time before my size became an issue. 
But no anchor, producer, or executive 
ever said a thing for years. I got the false 
sense that my work was so good that it 
trumped any issues with my girth.

Then one day, Barbara Fedida, the ex-
ecutive in charge of all on-air talent at 
ABC News, asked me to coffee. Uh oh, I 
thought, the jig is up.

After 45 minutes of polite chitchat, it 
was. She said I didn’t look my best, my 
clothes didn’t do me justice, and she 
wanted to send me to a stylist.

Once again, like that day in the exam 
room, my palms became drenched in 
sweat. My heart began to beat fast and 
my head got fuzzy.

Barely, just barely, I managed to force 
these words from my mouth: Of course! 
I’d be happy to see your stylist! Thank you!

As I fled the building and walked out 
onto the street, I felt an incredible sense 
of relief. I knew my life was about to 
change. Someone had finally told me 
directly what I needed to hear in a way 
that suited me just fine.

Barbara didn’t put me on the spot, 
embarrass, or humiliate me. She did not 
threaten me or say I had to lose weight. 
And the word obese never came up.

But I’m no dummy, and I took her 
words as they were intended: Tory, TV is 
a visual medium and you must lose weight.

Exactly 1 year later, on my own, I had 
lost 62 pounds.

I did it by realizing that what I put in 

my head is far 
more powerful 
than what I put in 
my mouth. That 
pills and potions 
are no match for 
patience and per-
severance. I wrote 
about my journey 
in The Shift, which 
became a No. 1 
New York Times 
bestseller, out in 
paperback with 
new updates this 
month. 

Thanks to The 
Shift, I got to show 
off the new me 
on Dr. Oz.   I told 
him that the fear 
of the scale—the 
specter of be-
ing weighed by a 
nurse in a doctor’s 
office during a routine visit—was enough 
to keep me away my whole life.

He nodded in agreement and said he 
encourages physicians not to put women 
on a scale: any good doctor can look at a 
patient and know if they have a weight 
issue. No need, he said, to embarrass 
someone on the terrifying scale.

This is why viewers love you, I thought. 
I’ll come back on your show anytime!

Research shows that my experience 
at the doctor’s office is not unique, and 
it may be doing harm. Klea Bertakis, 
MD, MPH, of the University of Califor-
nia at Davis, studies doctor-patient re-
lationships and has found that when an 
obese patient sees the doctor, more time 
is spent talking about weight, with less 
time spent on general health.2

Another study from Johns Hopkins 
found that overweight patients are more 
likely to repeatedly switch doctors, and 
researchers believe that off-putting com-
ments or unsolicited weight advice play 
a role. Compared with normal-weight 

patients, these “doctor shoppers” are 
85% more likely to end up in the emer-
gency room.3 

Incidentally, I had pledged to myself 
that I’d return to my doctor when I lost 
weight—and I did. She was happy to see 
me—and thrilled with the new me. All 
my tests were good.

Don’t be a stranger, she said. I won’t, 
ever again. EBDM
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Motivating overweight patients to lose weight and improve their health is among the most difficult challenges facing the healthcare system. In recent years, studies have 
examined the doctor-patient relationship, where many conversations about weight loss first occur. These encounters may set the course for an overweight person’s overall 
experience with the healthcare system. In fact, a new survey from Johns Hopkins found that 21% of overweight patients felt judged by their primary care doctor and were 

less likely to trust that person’s advice.1 To understand how such an encounter can affect an overweight patient—and what it takes them to change—Evidence-Based 
Diabetes Management invited Tory Johnson of Good Morning America and author of The Shift to share her experience. 
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How goes the most ambitious 
reform effort in the history of 
American diabetes manage-

ment?
The early evidence shows mixed re-

sults from health service providers that 
are teaming up to coordinate patient 
care and wide disparities between the 
best and worst teams.

The early evidence, however, is paper 
thin.

CMS last released outcomes data for 
some accountable care organizations 
(ACOs) in February 2014. It was 1 of only 
2 announcements the government has 
ever made about the performance of 
such operations, which now treat sever-
al million Americans, and the numbers 
were already more than a year old. 

The dearth of information precludes 
detailed analysis of actual ACO results, 
leaving only a general consensus about 
the transformative potential of coor-
dinated care and some anecdotal evi-
dence about events on the ground.

“The ACO concept is extremely logi-
cal. Research clearly shows that people 
with diabetes and other chronic ail-
ments enjoy dramatically better health, 
and consume dramatically fewer re-
sources, when their various care provid-
ers intelligently coordinate treatment,” 
said Robert E. Ratner, MD, FACP, FACE, 
chief scientific and medical officer of the 
American Diabetes Association (ADA).

“We just don’t know many details 
about how this logical concept is work-
ing in practice. We can’t make any gen-
eral statements about where ACOs have 
done well and where they have done 
poorly. We can’t say whether some types 
of ACO produce better results than oth-
ers, or explain what separates the best 
and worst performers.”

“All we can really say is that the ini-
tial results were encouraging and that 
we’d really like to see much more data. 
We think greater transparency, not just 
in the data the government collects but 
also in the internal data from the ACOs 
themselves, would benefit everyone by 
helping best practices spread far more 
quickly,” added Ratner.

The Affordable Care Act actually pro-
vides for several different types of ACOs 
that are variations of the same general 
idea: healthcare providers that work to-
gether to coordinate wellness programs 
for chronically ill patients get 50% to 
60% of the difference between expendi-

ture benchmarks and actual outlays.
Unlike the traditional fee-for-service 

model, which pays caregivers more 
when patients get sick, the ACO pay-
ment model provides caregivers a finan-
cial incentive to keep patients healthy.

To keep those caregivers from reduc-
ing expenditures simply by skimping on 
care, CMS has created 33 quality mea-
sures for Medicare ACOs, and private 
insurers have created their own metrics 
for commercial ACOs.1 During their first 
year of operation, providers need only 
report the percentage of patients that 
meet each target. Subsequently, provid-
ers that want to keep sharing in “sav-
ings” must demonstrate that they’re 
meeting targets on each metric for ever-
increasing percentages of their patients.

The initial word on ACO performance 
came last summer, when CMS reported 
the first-year results for 32 organiza-
tions that participated in Medicare’s 
“Pioneer” program.2

All of the Pioneers had begun experi-
menting with the coordinated care mod-
el before CMS created its programs—an 
experience that made those groups an 
ideal model to prove the benefit of an 
ACO—and most of the Pioneers came 
through.

Costs for the more than 669,000 ben-
eficiaries aligned to Pioneer ACOs grew 
less than half as much in 2012 as costs 
for similar patients with traditional 
care. Nearly half of the Pioneers beat 
cost targets enough to share in “savings” 
that totaled $87.6 million, and all but 7 
of the 32 saved some money.

Better still, the Pioneer ACOs outper-
formed fee-for-service organizations in 
all 15 quality measures for which direct 
comparison was possible. Among dia-
betics, for example, the median rate of 
cholesterol control was 57% for ACO pa-
tients but only 48% for others.

Early this year, however, CMS released 
the first numbers from its larger group 
of ACOs— the Medicare Shared Savings 
Program—and the picture was decid-
edly mixed.3

Only 54 of the 141 ACOs in that pro-
gram managed to keep costs below their 
targets, and only 29 of them kept costs 
low enough to share in savings. Most of 
the participating ACOs actually billed 
more for patient care than a typical fee-
for-service provider.

CMS also released data on how the 
ACOs in the Shared Savings Program 

performed on 5 quality mea-
sures, 4 of which gauged 
diabetes care: aspirin use, 
tobacco non-use, glycated 
hemoglobin (A1C) less than 
8%, and blood pressure less 
than 140/90 mm Hg.4

Overall, ACO performance 
exceeded comparable num-
bers from fee-for-service 
providers, and on average, 
the groups in the program 
met each target for 65% to 
75% of their patients.

The gaps between the best perform-
ers and the worst performers, however, 
were dramatic.

An ACO in Wisconsin called Bellin-
ThedaCare Healthcare Partners report-
ed that 84% of its patients kept their A1C 
levels under 8%. Accountable Care Co-
alition of Maryland, on the other hand, 
reported that only 24% of its patients 
could maintain that target.

Success rates on the blood pressure 
target ranged from 33% to 88%. Success 
rates for tobacco nonuse were similar, 
but the variations in aspirin use were 
even more extreme. Several plans re-
ported that all of their diabetic patients 
used aspirin, while several others re-
ported that less than 30% did.

Those numbers may overstate the ac-
tual size of the gaps somewhat. Some 
of the lowest-scoring ACOs have an-
nounced that failure to collect data for 
some patients (and, in one case, failure 
to appropriately tabulate percentages5) 
deflated their scores. Still, the true gaps 
were substantial.

“The disparities from the Shared Sav-
ings plan make sense when you consid-
er the huge variety among the ACOs that 
are participating,” said Brett Erhardt, a 
director with a research and consulting 
firm called The Advisory Board.

“Some of them had been experiment-
ing with coordinated care for years, but 
most had little to no experience with 
it. They were dipping their toes in the 
water and testing different concepts. 
Big gaps were to be expected across the 
board. Gaps were particularly natural on 
the quality measures because the num-
bers came from the program’s first year, 
when ACOs have a reporting require-
ment but no performance targets. They 
were, quite rationally, focused on other 
matters,” he added.

Another likely explanation for at least 

some of the performance gaps—or pos-
sibly even the majority of them—is vari-
ance among the patient populations of 
different ACOs.

Aggregate differences in age, educa-
tion, income, and other demographic 
factors correlate strongly with differ-
ing propensities to keep using tobacco, 
quit using medications, or otherwise 
confound efforts to measure caregiver 
quality.6

Some caregivers think it’s unfair to 
judge them on measures not completely 
under their control, and CMS is evaluat-
ing those complaints—looking for mea-
sures that everyone can support. Indeed, 
the agency has spent years working to 
settle disagreements, align conflicting 
goals, and build something approaching 
a consensus for its method of evaluating 
ACO performance.

The current system, then, is an at-
tempt at compromise: a compromise 
between those who support fee-for-
service and those who support popula-
tion-based payments, a compromise be-
tween those who believe doctors should 
be measured by what they do and those 
who believe they should be measured 
by the outcomes they partially produce, 
and a compromise among countless 
other warring ideals.

Indeed, the diabetes measures illus-
trate the difficulty of the task. Even now, 
after years of work, the ADA takes issue 
with 1 of the 4 official measures. CMS 
wants caregivers to get A1C levels below 
8% for all patients, but the ADA thinks a 
significant minority of patients fare just 
as well with higher levels.

Still, CMS has succeeded in creating 
a surprising amount of consensus by 
proving itself willing to consider com-
plaints and tweak its system. For ex-
ample, the agency originally proposed 
twice as many quality measures, but 
slashed the list following objections 
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over duplicate metrics and excessive re-
porting costs.

Despite several years of work, it’s a 
work in progress. Just this past July, CMS 
added 4 new quality measures, elimi-
nated an existing measure, and tweaked 
2 others.7

Additional consensus-building efforts 
will probably result in further changes 
to the quality measures and may even 
lead CMS to adjust its performance tar-
gets on those measures.

Although the agency factors patient 
demographics into its cost targets for 
each ACO, it currently does not consider 
demographics in setting performance 
targets. All ACOs must meet the same 
performance targets to share in savings. 
Some observers expect CMS to concede 
the effect of demographics and begin 
customizing quality targets, while oth-
ers expect it to eliminate targets entire-
ly and demand a yearly improvement 
from each ACO instead.

CMS has not announced any plans on 
additional data-sharing on ACO perfor-
mance, but the information that it does 
provide is likely to be at least 6 months 
old, simply because it takes at least that 
long for all claims to be processed and 
any savings to be tabulated.

Everyone recognizes the complexity 
of gathering considerable information, 
analyzing it, and making it public in 
anything resembling a timely manner; 
but many still think that if the ACO ex-
periment is to provide maximum ben-
efits to patients and taxpayers, CMS 
must share more.

The president’s own Council of Ad-
visors on Science and Technology be-
lieves that sharing information ranks 
among the 6 most important strategies 
for improving healthcare.8 “Commu-
nicating the lessons learned can help 
those starting system-improvement ef-
forts.”

With little hard data on hand, ob-

servers must cobble together anecdotal 
evidence and independent research to 
combine with the 2 releases from CMS 
to estimate the general strengths and 
weaknesses of existing ACOs, and to 
surmise the difference between the 
best and worst performers.

The evidence they see suggests 
that nearly all ACOs, even the newest 
among them, have achieved the most 
important initial goal: identifying the 
neediest patients, the ones who end up 
in hospital several times a year because 
they cannot manage their conditions.

Research suggests that this small 
group of patients consumes much of 
the money spent on chronic illness 
each year, and thus represents much of 
the opportunity for improving health 
and cutting costs.

The potential for significant improve-
ment certainly exists. One study of a 
coordinated care program launched 
more than a decade ago by the Veter-
ans Health Administration found that 
it reduced the hospitalization rate of 
diabetics by 50% and reduced the aver-
age stay for people who were hospital-
ized by 3 days.9

Significant results of this order have 
generated widespread enthusiasm for 
coordinated care programs, but many 
experimental programs have failed to 
justify that enthusiasm. A large trial 
in Australia, for example, managed to 
produce moderate improvements to 
patient health, but overall expendi-
tures rose significantly.10

For many new ACOs, though, the big-
gest initial challenges seem to be tech-
nological.

Coordinated care only works when 
information flows among all the care-
givers on the team, even when all those 
caregivers work at different practices, 
with different initial software, and with 
different initial work flows. 

“Most caregivers have struggled for 

years to make technology improve 
communication and increase efficiency 
at individual practices. Figuring out 
best practices for connecting multiple 
practices with health information ex-
changes and population health man-
agement software is clearly a work in 
progress,” said David B. Muhlestein, 
PhD, director of research at Leavitt Part-
ners, LLC.

ACOs made up entirely of caregivers 
who work for a single hospital or net-
work of hospitals naturally enjoy the 
advantage of compatible software, and 
that’s not their only advantage. Large 
organizations have larger capital bud-
gets; some experience coordinating 
care between different types of doctors 
and clear chains of command to settle 
disputes that arise.

Hospital ACOs may also enjoy an-
other advantage over ACOs made up of 
smaller independent practices: a great-
er ability to get patients to buy into the 
team concept.

“Patients have always thought about 
choosing individual caregivers rather 
than care teams. They find one doctor 
for this and one doctor for that, and 
they get comfortable with those doc-
tors, and they won’t change easily,” said 
Muhlestein.

“Caregivers who work for ACOs will 
need to change that mind-set by ex-
plaining why teams can provide pa-
tients such better care than uncon-
nected individuals. Getting patients 
to buy into the concept will improve 
everyone’s numbers, and improving 
numbers will get more patients to buy 
in. It’s a positive cycle, but one that 
will take years to play out,” Muhlestein 
added. EBDM
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Healthcare Reform

A recent report in the Journal of the 
American Medical Association, based 
on research from the CDC be-

tween 2011 and 2012, found that 16.9% of 
youth and 34.9% of adults in the United 
States are obese. Although the preva-
lence of obesity has not changed signifi-
cantly in the past decade,1 it remains a 

substantial burden on the healthcare 
system, as obese youth are more likely 
to present risk factors for cardiovascular 
disease and obese adolescents are more 
likely to develop prediabetes.2

Diabetes necessitates a constant 
monitoring of blood glucose levels, with 
finger pricks several times a day. This 

can be quite distressing, especially for 
younger patients. The thought of the as-
sociated pain and discomfort can inter-
fere with self-testing and negatively im-
pact disease management. With this in 
mind, several research groups have been 
actively seeking noninvasive methods to 
diagnose individuals with diabetes and 

to efficiently monitor blood glucose in 
diabetic patients.

Salivary Biomarkers
One study published recently in the 
journal PLOS One evaluated adipokines 
as salivary biomarkers for the diagno-
sis of type 2 diabetes mellitus (T2DM).3 

Noninvasive Tests Could Ease Diagnosis and 
Monitoring in Diabetes
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The iQuickIt Salivary Analyzer, Quick LLC.

William A. Petit, MD

Adipokines, secreted from white adipose 
tissue, have been implicated in obesity, 
T2DM, and cardiovascular disease.4 Of 
the 8319 Kuwaiti children (aged 10 to 12 
years) whose saliva samples were col-
lected for the experiment, expression 
levels of 20 hormones and cytokines 
were evaluated in a random cohort of 744 
individuals. The study identified signifi-
cant changes in 4 salivary biomarkers: 
insulin, C-reactive protein (CRP), adipo-
nectin, and leptin, which were specifi-
cally upregulated in obese children. The 
authors conclude that an early diagnosis 
of these markers could 
help regulate metabolic 
diseases and evaluate 
prophylactic therapies in 
children.

A Salivary Glucometer?
The iQuickIt Saliva Ana-
lyzer, being developed by 
Quick, LLC, shows prom-
ise. The analysis requires 
placing a single-use Draw 
Wick in the patient’s 
mouth to obtain a sample 
of their saliva, and then 
placing it in the analyzer 
for testing. The data generated following 
the test can be stored, as well as shared, 
with a smart device.5 

In addition to internal evaluation, 
Quick is launching a clinical study of 
an iQuickIt Saliva Analyzer prototype in 
conjunction with the institutional review 
board of a leading healthcare network, 
according to William A. Petit, MD, chief 
scientific officer. Petit informed Evidence-
Based Diabetes Management that there is 
no current estimate of when the product 
will be commercially available. 

Regarding the device’s accuracy, Pe-
tit said, “Once additional data from the 
clinical study are available in fall 2014, 
and following additional calibration of 
the product, we will be able to determine 
if occasional monitoring by other means 
will be recommended.” He added that 
the device will be priced competitively 
with currently available glucometers, 
and that the company does not foresee 
any significant obstacles to the product 
qualifying for equivalent insurance reim-
bursement.

Continuous Glucose Monitoring 
System
The emerging continuous glucose moni-
toring (CGM) systems are appealing in 
that they provide the user the ability to 
monitor his or her glucose levels in real 
time. Although the reviews from patients 
are mixed—some patients consider it an 
information overload that can cause anx-
iety, while others appreciate the ease of 
use, the ability to monitor hypoglycemia, 
and the relatively painless insertion6—the 
technology is definitely a step in the right 
direction. The Table lists some of the older 

devices available on the 
market, while the prod-
ucts described below are 
still under development:

Non-Invasive Device
Smart Lens
Novartis has followed 
Google’s precedent for 
out-of-the-box approach-
es, this time in healthcare. 
Following “Google Glass,” 
scientists at Google an-
nounced the development 
of an ocular monitoring 
device: the “smart lens.”7 

Subsequently, in July of this year, the 
eye care division of Novartis, Alcon, an-
nounced its partnership with Google—a 
team within Google built to address global 
issues—to develop a lens that can address 
ocular conditions.8

In an e-mail response, Alcon represen-
tatives informed EBDM that the smart 
lens technology involves noninvasive 
sensors, microchips, and other miniatur-
ized electronics embedded in the contact 
lenses. Alcon is currently focusing on uti-
lizing the technology in 3 areas:

• Helping diabetic patients manage 
their disease by providing a continu-
ous, minimally invasive measure-
ment of the body’s glucose levels via a 
“smart contact lens” designed to mea-
sure tear fluid in the eye and connect 
wirelessly with a mobile device;

• For people living with presbyopia who 
can no longer read without glasses, 
the “smart lens” has the potential to 
help restore the eye’s natural autofo-
cus on nearby objects in the form of 

an accommodative contact 
lens or intraocular lens as 
part of the refractive cata-
ract treatment;
• In addition to patients 
living with presbyopia, 
the “smart lens” technol-
ogy shows potential for ad-
dressing other critical eye 
health conditions, such as 
glaucoma. 

Officials informed EBDM that explor-
atory clinical trials have been conducted 
by Google with regard to the glucose-
sensing lens prototype, and additional 
clinical studies will soon be initiated 
as part of Alcon’s development efforts. 
However, the product is in very early 
stages of development and may not on 
the market for some time.

Invasive Devices
FiberSense/EyeSense
A diagnostic devices company called 
EyeSense, based in The Netherlands, has 
developed CGM systems fabricated with 
fiber optic material, with labeled biologi-
cal molecules that act as glucose sensors 
within a hydrogel matrix. The sensor can 
be implanted either under the skin or 
under the conjunctiva of the eye to mea-
sure glucose in the surrounding tissue 
fluid. The readings are monitored with a 
fluorescent photometer attached to the 
skin (for FiberSense) or a photometer 
that reads varying emission wavelengths 
from the sensor (EyeSense).9 

Advantages of CGM 
The CGM products under development 
could prove a definite advantage for 
all involved—the patient, of 
course; the physician; and the 
insurance companies covering 
treatment. From the patient’s 
perspective, CGM eliminates 
the need to remember to peri-
odically test blood sugar levels, 
which could have a tremen-
dous impact on quality of life. 
The device ensures that even 
as the patient sleeps, glucose 
levels are under surveillance. 
Additionally, the data acquired 
by most of the CGM systems 
can be sent to a smart device, 
which can keep the patient’s 
provider updated in real time. The phy-
sician who cares for the patient can rest 
assured that the constant monitoring 
will prevent episodes of hyperglycemia 
or hypoglycemic shock. Hypoglycemia, 
a serious complication associated with 
diabetes treatment, leaves a significant 
mark on the healthcare system in the 
United States, as previously discussed in 
EBDM.10

Scientists in the field are evaluating 
CGM as a method of diagnosing early 
dysglycemia (prediabetes), now recog-
nized as a risk factor for diabetes. One 
such study, which used a CGM system to 
monitor first-degree relatives of diabe-
tes patients who were obese but lacked 
symptoms of diabetes, recognized the 
presence of significant dysglycemia in 
these individuals.11 As childhood obesity 
rapidly develops into a global epidemic, 
CGM systems can prove valuable in mon-

itoring the younger high-risk population.

Disadvantages 
As with many new technologies, these 
devices are a work in progress, and ac-
curacy seems to be a major concern both 
for patients and for providers of care.

Drawbacks of these devices include 
a high rate of false-positive alarms and 
a lack of success in detecting episodes 
of hypoglycemia.12 One such device, 
Medtronic’s Minimed 530G with the En-
lite sensor, was reviewed in EBDM by 
diabetic patient Brian Hegarty. Hegarty 
wrote that the sensor is inaccurate and 
the system as a whole is not well syn-
chronized.13

The need for finger pricking is re-
duced—not completely eliminated—
with CGM systems. The device needs 
to be calibrated, which means resorting 
to the traditional method of measuring 
blood glucose. Additionally, when the de-
vice detects hyperglycemia or hypogly-
cemia, reconfirming blood glucose levels 
before taking corrective measures is nec-
essary.14

Compared with a glucometer, the de-
vices have a lag in their glucose reading; 
this is because of the different modus 

operandi. CGM systems detect glucose 
levels in the interstitial fluid rather than 
in the blood. This argues for using the 
devices to monitor the trend in blood 
glucose levels, rather than using them 
to measure the actual levels at a point in 
time.14

Overall, though, when combined with 
intermittent self-monitoring, CGM pro-
vides diabetic patients an improved han-
dle on their disease.

Where Does Reimbursement Stand?
CGM does not come cheap—the systems 
costs over $1000, and the sensors need 
to be replaced every few days.15 The good 
news is that reimbursement woes are a 
thing of the past for these devices, at least 
on the commercial insurer front. Based 
on information on the websites of the 
major vendors Dexcom and Medtronic, 
most commercial health plans (including 

The “Smart Lense”: a Product of the Google-Alcon collaboration, 
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evident at greater than or equal to  0.5  times clinical exposure from a 300  mg dose [see Nonclinical 
Toxicology (13.2) in full Prescribing Information].
These outcomes occurred with drug exposure during periods of animal development that correspond to the 
late second and third trimester of human development. During pregnancy, consider appropriate alternative 
therapies, especially during the second and third trimesters. INVOKANA should be used during pregnancy 
only if the potential benefit justifies the potential risk to the fetus.
nursing Mothers: It is not known if INVOKANA is excreted in human milk. INVOKANA is secreted in the 
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lactational exposure may occur, there may be risk to the developing human kidney. Because many drugs 
are excreted in human milk and because of the potential for serious adverse reactions in nursing infants 
from INVOKANA, a decision should be made whether to discontinue nursing or to discontinue INVOKANA, 
taking into account the importance of the drug to the mother [see Nonclinical Toxicology (13.2) in full 
Prescribing Information].
Pediatric Use: Safety and effectiveness of INVOKANA in pediatric patients under 18 years of age have not 
been established.
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older were exposed to INVOKANA in nine clinical studies of INVOKANA [see Clinical Studies (14.3) in full 
Prescribing Information]. 
Patients 65 years and older had a higher incidence of adverse reactions related to reduced intravascular 
volume with INVOKANA (such as hypotension, postural dizziness, ortho static hypotension, syncope, and 
dehydration), particularly with the 300  mg daily dose, compared to younger patients; more prominent 
increase in the incidence was seen in patients who were 75  years and older [see Dosage and 
Administration (2.1) in full Prescribing Information and Adverse Reactions]. Smaller reductions in HbA1C 
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renal Impairment: The efficacy and safety of INVOKANA were evaluated in a study that included patients 
with moderate renal impairment (eGFR 30 to less than 50 mL/min/1.73 m2) [see Clinical Studies (14.3) in full 
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experience increases in potassium [see Dosage and Administration (2.2) in full Prescribing Information, 
Warnings and Precautions, and Adverse Reactions].
The efficacy and safety of INVOKANA have not been established in patients with severe renal impairment 
(eGFR less than 30  mL/min/1.73  m2), with ESRD, or receiving dialysis. INVOKANA is not expected to be 
effective in these patient populations [see Contraindications and Clinical Pharmacology  (12.3) in full 
Prescribing Information].
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In the event of an overdose, contact the Poison Control Center. It is also reasonable to employ the usual 
supportive measures, e.g., remove unabsorbed material from the gastrointestinal tract, employ clinical 
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promptly during periods of stress such as fever, trauma, infection, or surgery, as medication requirements 
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as possible.
Inform nursing mothers to discontinue INVOKANA or nursing, taking into account the importance of drug to 
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Laboratory Tests: Due to its mechanism of action, patients taking INVOKANA will test positive for glucose 
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Table. Marketed Continuous 
Glucose Monitoring Devices
Product Company
Dexcom G4 Dexcom

Enlite sensor Medtronic

iPro Evaluation Medtronic

Sources: http://dexcom.com/, 
http:// bit.ly/19ToBcf

Aetna, UnitedHealthcare, Humana, Kai-
ser, Blue Cross Blue Shield, and Anthem) 
cover the cost of the currently marketed 
devices.16,17 

The uphill battle has been with Medi-
care. While the government insurer cov-
ers professional CGM, such as systems 
used in hospitals or clinics,15 the pers 
onal CGM system has not earned similar 
acceptance. This could mean a big transi-
tion for retirees who switch to Medicare 
from employer-based private insurance 
plans—an important topic of discussion 
on several diabetes forums.18,19

Representative Carol Shea-Porter (D-
NH) introduced a bill before the House 
Energy and Commerce Committee late 
last year to amend Medicare CGM cov-
erage, which was subsequently referred 
to the Subcommittee on Health.20 Addi-
tionally, organizations such as JDRF are 

spreading the word, asking people to 
support the bill.21 The wheels are in mo-
tion, and hopefully, a decision will soon 
be made. EBDM

References
1. Ogden CL, Carroll MD, Kit BK, Flegal KM. 
Prevalence of childhood and adult obesity 
in the United States, 2011-2012. JAMA. 
2014;311(8):806-814.
2. Childhood obesity facts. CDC website. http://
www.cdc.gov/healthyyouth/obesity/facts.htm. 
Updated February 27, 2014. Accessed August 8, 
2014.
3. Goodson JM, Kantarci A, Hartman M, et al. 
Metabolic disease risk in children by salivary 
biomarker analysis. PLoS One. 2014;9(6):e98799.
4. Kwon H, Pessin JE. Adipokines mediate 
inflammation and insulin resistance. Front 
Endocrinol (Lausanne). 2013;4(71). doi:10.3389/
fendo.2013.00071.
5. iQuickIt website. http://www.iquickit.com/
iquickit/. Accessed August 7, 2014.
6. Continuous glucose monitoring system (CGMS): 
new technology advances diabetes care. Columbia 
University Medical Center website. http://nbdc.
cumc.columbia.edu/news/continuous-glucose-
monitoring-system-cgms. Published April 29, 2014. 
Accessed August 11, 2014.
7. Womack, B. Google unveils smart contact lens 
project to monitor glucose. Bloomberg website. 

http://www.bloomberg.com/news/2014-01-17/
google-unveils-smart-contact-lens-project-to-
monitor-glucose.html. Published January 17, 2014. 
Accessed September 3, 2014.
8. Novartis to license Google “smart lens” 
technology [press release]. Basel, Switzerland: 
Novartis; July 15, 2014. http://www.novartis.com/
newsroom/media-releases/en/2014/1824836.
shtml.
9. EyeSense website. http://en.eyesense.com/
product/. Accessed August 11, 2014.
10. Dangi-Garimella, S. The persistent 
complication of hypoglycemia in diabetics. Am J 
Manag Care. 2014;20(SP8):SP251-SP252.
11. DeVries JH. Continuous glucose monitoring: 
coming of age? Eur J Endocrinol. 2012;166(1):1-4.
12. Soliman A, DeSanctis V, Yassin M, Elalaily 
R, Eldarsy NE. Continuous glucose monitoring 
system and new era of early diagnosis of diabetes 
in high risk groups. Indian J Endocrinol Metab. 
2014;18(3):274-282.
13. Hegarty B. My initial impression of 
Medtronic’s new pump. Am J Manag Care. 
2014;20(SP4):SP119.
14. Medical devices: continuous glucose 
monitoring. Cleveland Clinic website. http://
my.clevelandclinic.org/devices/glucose_
monitoring/hic_continuous_glucose_monitoring.
aspx. Accessed August 14, 2014.
15. Vashist SK. Continuous glucose monitoring 
systems: a review. Diagnostics. 2013;3:385-412.

16. Reimbursement. Dexcom website. http://
www.dexcom.com/reimbursement. Accessed 
August 14, 2014.
17. CGM billing and reimbursement guide. 
Medtronic website. http://professional.
medtronicdiabetes.com/docs/CGM-Billing-
and-Reimbursement-Guide.pdf. Published 2014. 
Accessed August 14, 2014.
18. Community: adults living with type 1. American 
Diabetes Association website. http://community.
diabetes.org/t5/Adults-Living-with-Type-1/
Lost-Appeal-to-Get-Continuous-Glucose-Monitor-
Sensors-Paid-for/td-p/272390. Accessed August 
22, 2014.
19. Keeping it real on Medtronic’s 530G. http://
www.diabetesmine.com/2013/10/keeping-it-real-
on-medtronics-530g.html. Published October 8, 
2013. Accessed August 15, 2014.
20. H.R.3710 - Medicare CGM Coverage Act. 
https://beta.congress.gov/bill/113th-congress/
house-bill/3710. Congress.gov website. Accessed 
August 14, 2014. 
21. CGM coverage by Medicare. http://advocacy.
jdrf.org/our-work/medicarecovercgm/. Accessed 
August 14, 2014.

Diabetes in the Geriatric Population Needs Improved 
Management
Surabhi Dangi-Garimella, PhD 

Managing a diabetic patient is a 
delicate balance; finding that 
balance in an older patient is 

even trickier. Many older adults suffer 
from multiple comorbidities, which 
further complicates disease manage-
ment. One very common problem en-
countered with the rigorous control of 
glycated hemoglobin (A1C) is hypogly-
cemia (blood sugar below 70 mg/dL). 
As examined in a previous issue of Ev-
idence-Based Diabetes Management,1 fre-
quent episodes of hypoglycemia can 
lead to hypoglycemia unawareness—a 
condition where the body fails to gen-
erate the usual warning signs of an 
overcompensated blood sugar drop.

A recent study, published in JAMA 
Internal Medicine, highlighted the sig-
nificance of this problem in the elderly 
population by conducting an exhaus-
tive analysis of more than half a mil-
lion patients enrolled within the Vet-
erans Health Administration (VA) in 
2009.2 The patients evaluated were 
at least 75 years old, received insulin 

and/or a sulfonylurea, and had inten-
sive glycemic control (in categories of 
less than 6%, less than 6.5%, and less 
than 7%). The conclusion: 11.3% of the 
patients had A1C less than 6%, 28.6% 
had A1C less than 6.5%, and 50% had 
A1C less than 7%, with a wide varia-
tion observed across the VA facilities. 
The study concluded that because pa-
tients treated with antidiabetic agents 
are highly susceptible to episodes of 
hypoglycemia, their glycemic manage-
ment should be reevaluated, especially 
with respect to intensive therapy.2

A commentary exploring the study 
findings was published in The Journal of 
the American Medical Association. Its au-
thors, while calling for a change in ap-
proach when treating the older popula-
tion, elegantly highlighted some of the 
current barriers:

• The need to reconcile evidence-
based data and patient-centered 
medicine 

• Clinical inertia, which prevents 

therapy reduction
• Conflicting information and mul-

tiple guidelines, combined with 
commercial marketing, which can 
confuse both the patient and the 
physician

• The difficulty, for physician and pa-
tient alike, of discussing treatment 
de-escalation.3

The authors of the commentary also 
alluded to an important issue that has 
confronted the primary care realm for 
some time: the 20 minutes that the pri-
mary care physician can allocate per 
patient is not sufficient for a discussion 
of scaling back treatment. 

James Sabin, MD, clinical professor 
of population medicine and psychia-
try at Harvard Medical School and di-
rector of the Harvard Pilgrim Health 
Care Ethics Program, concurred with 2 
of these arguments. On his blog entry 
for The Hastings Center, Sabin pointed 
out that acknowledging and accepting 
new practices that might contradict old 

ones meets with an immense amount 
of resistance from the physician. A 
contributing factor, he adds, is skep-
ticism in the provider’s mind about 
pharmaceutical industry–sponsored 
research. Sabin points out that reduc-
ing treatment would be an acknowl-
edgment of vulnerability and mortality. 
Age increases sensitivity to insulin and 
oral diabetes medications, which puts 
the patients at an increased risk of hy-
poglycemia.4 

How Do You Confront This 
Challenge?
Choosing Wisely for geriatric patients
Early last year, the American Geriatric 
Society issued guidelines, as a part of 
the Choosing Wisely initiative, which 
included recommendations for phy-
sicians on medication use and A1C 
control in older diabetic patients. The 
guideline clearly states that moderate 
glycemic control is better than tighter 
control: “Tight control has been consis-
tently shown to produce higher rates 
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Table. Framework to Establish Treatment Goals in Older Diabetes Patients7

Rationale
Reasonable 
A1C goal

Fasting 
glucose 
(mg/dL)

Bedtime 
glucose 
(mg/dL)

Blood pressure 
(mm Hg)

Longer remaining life expectancy <7.5% 90-130 90-150 <140/80

Intermediate remaining life 
expectancy, high treatment 
burden, hypoglycemia 
vulnerability

<8.0% 90-150 100-180 <140/80

Limited remaining life expectancy 
makes benefits uncertain

<8.5% 100-180 110-200 <150/90

A1C indicates glycated hemoglobin.

of hypoglycemia in older adults. Given 
the long time frame to achieve theo-
rized microvascular benefits of tight 
control, glycemic targets should re-
flect patient goals, health status, and 
life expectancy. Reasonable glycemic 
targets would be 7% to 7.5% in healthy 
older adults with long life expectancy, 
7.5% to 8% in those with moderate co-
morbidity and a life expectancy of less 
than 10 years, and 8% to 9% in those 
with multiple morbidities and shorter 
life expectancy.”5

Clinical trials designed for the elderly
Despite a high incidence of diabetes 
among individuals over 65 years of age, 
clinical trials usually exclude older per-
sons and even those who have multiple 
comorbidities. Data from the National 
Diabetes Statistics Report, released this 
year, show that 25.9% of seniors (over 
65 years of age) suffer from diagnosed 
and undiagnosed diabetes mellitus.6 
The heterogeneity of their health sta-
tus, combined with the lack of evidence 
from clinical trials, has resulted in a 
lack of standardization of intervention 
strategies for these older adults.7 

Although retrospective studies have 
evaluated glycemic control, comorbidi-
ties, and hypoglycemic events in the 
elderly, very few prospective studies 
have been conducted in that popula-
tion. One such study, completed last 
year, compared the efficacy and safety 
of 2 different insulin regimens in the 
management of nursing home patients 
with type 2 diabetes mellitus.8

Organized efforts to raise awareness
The American Diabetes Association 
convened a Consensus Development 
Conference on Diabetes and Older 
Adults in 2012, which addressed the 
heterogeneity of health status of older 
adults and the lack of clinical trial–
based evidence to determine standard 
intervention strategies for older adults. 
By creating an overarching view of the 

disease epidemiology in older adults, 
including comorbidities, the confer-
ence aimed at developing guidelines to 
fill in evidence gaps. The experts who 
participated in the conference arrived 
at a consensus—following a review of 
all the available data and literature—
that A1C goals should be individualized 
per each patient’s needs and health 
status, rather than set down as rigid 
goals to meet (see the Table).7

To fill the existing gaps in the knowl-
edge base on older adults with diabe-
tes, the expert participants in the con-
ference recommended that studies and 
trials should specifically include older 
adults who have dependent living sit-
uations and who might suffer from 
multiple comorbidities. Additionally, 
the recommendations called for using 
evidence from “real-world” settings to 
help develop treatment guidelines.7

Lack of Elderly in Trials: A Managed 
Care Burden?
Consider the following statistics:

• About 10.9 million adults 65 years 
or older (about 26.9% of that age 
group) were estimated to have dia-
betes in 2010

• Of the 65-years-or-older diabetic 
population, heart disease is noted 
on 68% of diabetes-related death 
certificates9

• Seniors use a sizable portion of ser-
vices compared with individuals 
under 65 years of age, especially:
º hospital inpatient days
º nursing/residential facility days
º hospice10

A diabetes model generated by the 
Institute for Alternative Futures pre-
dicts that by the year 2025, the total 
population of seniors with diagnosed 
and undiagnosed diabetes will present 
a 59% upsurge: from 10,821,600 in 2010 
(estimated by CDC) to 17,191,000 in 2025. 
The expected medical and societal costs 

of this dramatic increase are estimated 
at $168 billion—up from $105.7 billion 
in 2010.11 These costs are preventable. 
What is lacking is a solid evidence base 
and data, which can be accrued by in-
cluding more seniors in clinical trials or 
by designing trials to specifically address 
diabetes complications in that popula-
tion. Gaining a better understanding of 
prediabetes is another approach. Bio-
markers that could identify the forma-
tive years of the disease—when symp-
toms are lacking—could help prevent 
or regulate the condition before disease 
complications set in. EBDM
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Obesity is no longer an epidemic 
restricted to the United States—
it has become a global phenome-

non. While 34.9% of the adult population 
and 17% of youth in the United States 
were estimated to be obese based on a 

2011-2012 census,1 the World Health Or-
ganization (WHO) estimates that 11% 
of adults around the globe (>20 years 
of age) were obese in 2008. Additionally, 
WHO confirmed that nearly 40 million 
children under the age of 5 years were 

either overweight or obese in 2012.2 

Obesity: The Source of All Diseases?
While the American Heart Association 
put forth a recommendation to clas-
sify obesity as a disease,3 the American 

Medical Association went a step further 
and adopted policy to recognize it as a 
disease in 2013,4 which can open doors 
for medical intervention to prevent or 
treat the condition. Why all the fuss over 
obesity? Because the condition has been 

Body Mass Index: Not the Best Marker for Obesity
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identified as the root cause of numer-
ous disease conditions: heart disease, 
stroke, type 2 diabetes mellitus (T2DM), 
kidney and liver disease, and cancer.5,6 

The bottom line: extreme obesity can 
reduce life expectancy by up to 14 years, 
as a result of the secondary disease con-
ditions. A study published in the journal 
PLOS Medicine, spanning 3 countries and 
20 studies, discovered that adults with 
extreme obesity have an increased risk 
of dying early due to cancer, diabetes, 
heart disease, stroke, and kidney and 
liver diseases.7 

All of these studies use a person’s body 
mass index (BMI) to determine whether 
a person is obese. Obesity, defined as 
“BMI greater than or equal to 30,” is an 
index of weight-for-height: it is the per-
son’s weight in kilograms divided by the 
square of his or her height in meters 
(kg/m2).2,7 In children and teens, BMI is 
interpreted after considering the child’s 
age and gender, because the amount of 
body fat changes with age and gender.7

Is BMI the Right Indicator of Obesity?
That is the question being asked lately, 
and a universal BMI cut-off value for 
obesity—the one-size-fits-all attitude—
is being examined. A meta-analysis of 
37 studies, which included 53,521 chil-
dren between 4 and 18 years of age, 
found that although highly specific, 
BMI was not very sensitive to identify-
ing pediatric obesity. The authors point 

out that although adiposity measure-
ments are driven by race and ethnicity, 
organizations like the American Acad-
emy of Pediatrics still recommend us-
ing BMI to diagnose pediatric obesity in 
the clinic. The meta-analysis recognized 
that the BMI measure has a 73% sensi-
tivity, meaning that more than 25% of 
the children in these studies—who may 
have had excess adiposity—were not 
identified as being obese. Acknowledg-
ing this finding, the authors recommend 
that other tools that can measure body 
fat, such as dual-energy x-ray absorp-
tiometry (DXA) and air-dis-
placement plethysmography 
(ADP), be used as secondary 
measures.8

Characterizing the compo-
sition of body fat is important 
for diagnosing obesity, an el-
ement that is disregarded in 
the BMI calculation. Normal 
BMI does not necessarily in-
dicate normal body fat—a 
major flaw with BMI as a 
marker of obesity.8 The study 
concluded that if the BMI 
is higher than normal, the 
child is most definitely obese; 
but if the child has a normal 
BMI, secondary measures like 
ADP or skin-fold measure-
ments should be used to con-
firm the results, especially in 
male children. The authors 

also point to other studies 
which indicated that the 
increase in BMI above nor-
mal is not proportional to 
increases in the percent-
age of body fat.9

An evaluation of the 
correlation between BMI 
and fat, muscle, and bone 
percentages of athletes 
found that BMI could not 
be used as a direct mea-
surement of body fat 
content in athletes, who 
tend to have a lean body 
mass.10 Another study that 
compared the National 
Institutes of Health’s BMI-
based obesity classifica-
tion with the WHO’s per-
cent body fat (%BF)-based 
reference standard—in 
women of different racial 
backgrounds (namely Cau-
casian, African American, 
and Hispanic)—found that 
the BMI cutoff by the NIH 
failed to identify nearly 
half of the women who 
were classified as obese 
based on their %BF mea-

sure. This includes another variable in 
the BMI equation: race. The results beg 
the conclusion that BMI cutoff values 
should factor in an individual’s racial 
background for a more accurate classifi-
cation of obesity.11 BMI could be used as a 
screening tool to determine the popula-
tion’s risk of obesity, but there is a need 
to follow up with secondary measures to 
confirm the absence of risk. 

The CDC agrees that BMI should be 
used a surrogate marker for obesity, 
since it only measures excess weight and 

not excess fat. In a statement directed to 
clinical practitioners, CDC acknowledges 
that BMI is widely used primarily be-
cause it’s a simple, inexpensive, and non-
invasive test, the results from which can 
be used at the population level by public 
health professionals to generate models 
that span populations across time and 
geographic regions. Other measures of 
body fat, such as skin fold thickness, ADP, 
and DXA—although better indicators 
of body fat and risk of obesity-related 
health issues—can be expensive, intru-
sive, and not readily accessible. There’s 
also a need for specialized equipment 
and trained staff to conduct these mea-
sures, which can prove challenging in 
routine clinical practice.12.

What Are the Alternate Measures of 
Obesity?
Body adiposity index (BAI) is a measure 
developed by the laboratory of Richard 
Bergman, PhD, director of the Diabetes 
and Obesity Research Institute, Bio-
medical Sciences, at Cedar Sinai. BAI 
accounts for hip circumference and a 
person’s height, without adjusting for 
gender. The study, which included Mexi-
can American and African American 
men and women, identified %BAI as 
a direct estimate of the percentage of 
body fat.13 

The index was also validated in a Cau-
casian population in Newfoundland. An 
evaluation of 2601 individuals of both 
genders identified BAI as a better index 
than BMI, as it reflected the gender dif-
ference in total %BF between men and 
women, correlated better with DXA, and 
performed well in normal weight and 
overweight subjects. Surprisingly, how-
ever, it was less accurate than BMI in the 
obese population.14

Figure. Self-Reported Obesity Across the United States, 2013

15%–<20% 20%–<25% 25%–<30% 30%–<35% ≥35%

Source: Behavioral Risk Factor Surveillance System, CDC. http://www.cdc.gov/obesity/data/prevalence-maps.html.
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Biomarkers of Obesity
Disease biomarkers that are reliable 
and can be identified using minimally 
invasive techniques are an ideal alter-
native to BMI or BAI measurements. 
An ideal biomarker would identify a 
high-risk obese individual, who might 
progress to develop cardiovascular dis-
ease or T2DM.  

Partnering on one such project, sci-
entists at Nestlé and General Electric 
studied the metabolic and lipid pro-
files in the plasma and urine of 40 

overweight and obese females (25 to 
45 years of age, with BMI between 28 
and 40 kg/m2). Additionally, their body 
composition and visceral fat distri-
bution were analyzed using DXA and 
computerized tomography. On inte-
grating the data from these various 
sources, a distinct pattern of amino 
acids and diacyl and ether phospho-
lipids was identified in women with 
high visceral fat.15 Such metabolomic 
profiles could vastly improve diagnosis 
of the disease.

What Are the Advantages of Early 
Detection? 
Being able to identify individuals with 
a normal BMI as obese, using some of 
the secondary methods or %BAI (once 
validated), would open a window of op-
portunity for early intervention—clini-
cal as well as lifestyle. In children, for 
example, parents could influence a child 
to maintain healthy eating habits and to 
exercise. 

Obesity in adults can lead to health is-
sues such as T2DM; cardiovascular prob-
lems and stroke, as well as influence 
breathing, resulting in sleep apnea and 
asthma. Additionally, obesity can lead 
to anxiety (see Commentary on page 
SP375) or more serious mental health 
conditions. The least we could expect is 
an accurate measure or test to diagnose 
obesity, with the hope of preventing a 
lot of these comorbidities, which are a 
huge drain on the healthcare system. 
EBDM
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The FDA has finally approved the use of Contrave (naltrexone hydrochloride and bupropion 
hydrochloride tablets), manufactured by Orexigen Therapeutics, for chronic weight 
management. The regimen includes taking the drug coupled with physical activity and a 
reduced calorie diet.1

The fourth obesity drug to be approved so far,2 Contrave has not yet received a complete 
clearance from the regulatory authorities. The FDA has a list of postmarketing requirements 
for the company to fulfill, which will assess:

• Cardiovascular risk
• Safety and efficacy in the pediatric population
• Effect on growth and development in an animal model
• Effect on cardiac conduction
• Dosing in patients with hepatic or renal impairment
• Drug interactions.1

Approved for use in obese or overweight adults who have at least 1 weight-related 
condition (hypertension, type 2 diabetes mellitus, or dyslipidemia),1 the drug was rejected 
by the FDA back in 2011 due to concerns of cardiovascular safety on long-term use in the 
target population.2 Additionally, bupropion is an anti-depressant.

Contrave has a boxed warning on increased risk of suicidal thoughts and behaviors. Some 
of the other effects of Contrave, observed in clinical trials that evaluated 4500 obese and 
overweight patients, include seizures, hypertension, and increased heart rate. Other adverse 
reactions observed were nausea, vomiting, dizziness, constipation, headache, insomnia, dry 
mouth, and diarrhea.1  EBDM 

References
1. FDA approves weight-management drug Contrave [press release]. Silver Spring, MD: FDA; 
September 10, 2014. http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/
ucm413896.htm. 
2. Nainggolan L. FDA approves bupropion/naltrexone (Contrave) for obesity. Medscape website. 
http://www.medscape.com/viewarticle/831513?src=wnl_edit_tpal&uac=217995HV. Published 
September 10, 2014. Accessed September 11, 2014.

Contrave Gains Partial Approval for Weight 
Management 

Policy  SP383

If your mother told you, “Eat your veg-
etables,” she knew intuitively what 
science continues to affirm. 

The 2015 US Dietary Guidelines Advi-
sory Committee (DGAC), charged with 
making recommendations to update 
the nation’s policies for healthy eating, 

held its fourth meeting on July 16 and 
17, 2014, in Bethesda, Maryland. Dur-
ing the meeting, a key subcommittee 
tasked with reviewing recent evidence 
on how dietary patterns affect health 
developed draft language on the rela-
tionships between what Americans eat 

and 4 major cancers—breast, colorectal, 
prostate, and lung—as well as chronic 
conditions such as type 2 diabetes mel-
litus (T2DM) and obesity. This is the first 
time that the DGAC’s report will include 
recommendations on the connections 
between diet and cancer.1,3

Chaired by Barbara Millen, DrPH, RD, 
of Millennium Prevention in Westwood, 
Massachusetts, the 2015 DGAC consists 
of 15 scientists specializing in nutri-
tion, cancer prevention, public health, 
and other fields who were appointed 
in spring 2013 to offer recommenda-

Panel Finds Consistency in Evidence of Dietary 
Patterns to Prevent Diabetes, CVD, and Obesity
Mary K. Caffrey
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tions to the US secretaries of Health and 
Human Services (HHS) and Agriculture 
(USDA). As outlined by Congress, the 
process takes place every 5 years, with 
management rotating between HHS and 
USDA.2,3

DGAC’s work remains in draft form 
until the final report goes to the sec-
retaries, who then review it alongside 
comments from the public—which have 
in-person and online—as well the many 
“stakeholders,” which include lobbyists 
for the food industry, some of whom 
have already appeared before DGAC 
during the public comment sessions.3

The final policy is released as Dietary 
Guidelines for Americans, a document that 
affects everything from the composi-
tion of school lunches, to the makeup 
of meals fed to the military, to the al-
lotments that go into the Supplemental 
Nutrition Assistance Program. Fallout 
from the guidelines sometimes stirs 
controversy. The work of the 2015 DGAC 
continues as the National School Boards 
Association and other groups lobby Con-
gress for relief from the Healthy Hunger-
Free Kids Act of 2010, which revamped 
the rules governing what school dis-
tricts receiving federal funds can serve 
in school lunches.4,5

In prior remarks and in her open-
ing address to the committee on July 
16, Millen discussed the committee’s 
assignment of examining how the im-
provements to the American diet can 
reduce chronic disease. The commit-
tee, she said, “is charged with provid-
ing technical assistance on how food, 
nutrition, and physical activity can do 
2 things: promote the health of the US 
population and help reduce the burden 
of chronic disease and other lifestyle-
related problems, and also develop rec-
ommendations and best methods and 

practices, at the individual and popula-
tion level.”1

Millen said the emphasis on “dietary 
patterns” allows for several things: a re-
view of how Americans eat now, a review 
of the evidence of what dietary patterns 
are associated with chronic disease and 
with cancers, and an analysis of “what 
works,” which will provide practical rec-
ommendations for healthcare and pub-
lic health officials.

The first day of the July meeting fea-
tured presentations from Frank Hu, MD, 
PhD, MPH, of the Harvard School of Pub-
lic Health, and Steven Clinton, MD, PhD, 
of the Ohio State University. Hu pre-
sented draft language on the relation-
ship between dietary patterns and car-
diovascular disease (CVD), body weight/
obesity, (T2DM), while Clinton presented 
language on the relationships between 
dietary patterns and 4 major cancers 
that account for half of the cancer inci-
dence in the United States: lung cancer, 
prostate cancer in men, breast cancer in 
women, and colorectal cancer.

As Hu and Clinton outlined, and as 
committee members noted, there was 
a high degree of consistency across the 
evidence base when examining what 
dietary patterns were connected with 
lower or higher incidence of chronic 
disease. Among the 4 major cancers, 
evidence showed the strongest links 
between dietary patterns and colorectal 
cancer. More illuminating, however, was 
the fact that highly similar dietary pat-
terns emerged in the draft recommen-
dations for all 3 chronic diseases (CVD, 
body weight/obesity, and T2DM) (see 
Table). In summary, they are:

• A diet high in fruits, vegetables, 
and whole grains.

• A diet with regular amounts of fish, 

legumes, and low-fat dairy. Alcohol 
consumption in moderation was 
discussed in the draft statements 
on CVD and body weight only.

• A diet low in sugar-sweetened bev-
erages, red and processed meats, 
refined grains, and saturated fats.

The consensus in the draft state-
ments emerged from a rigorous pro-
cess for all 3 chronic diseases. Hu 
said the process for CVD involved 
the Nutrition Evidence Library (NEL) 
Dietary Patterns Systematic Review 
Report, the highly publicized 2013 
Guideline of the American Heart As-
sociation and the American College 
of Cardiology (AHA/ACC), and a re-
view of 142 articles published since 
2008, including 35 that appeared in 
2 or more reviews. Hu noted that the 
articles reviewed included studies of 
the Mediterranean diet, the Dietary 
Approaches to Stop Hypertension 
(DASH), and vegetarian-style diets.1

The review for the draft recom-
mendations for dietary patterns to 
combat obesity also involved the NEL 
review, and a separate guideline pub-

lished in 2013 for the treatment of obesi-
ty from AHA, ACC, and The Obesity Soci-
ety (TOS). The literature review included 
81 studies, including 3 that appeared in 
2 or more reviews. Draft language in the 
body weight/obesity recommendation 
includes a recommendation that over-
weight persons consult with a nutrition-
ist or counselor to lose weight.

The draft language for the T2DM di-
etary pattern recommendation relied 
upon the NEL review, 1 comprehen-
sive analysis, and 39 articles, including 
13 that were in more than 1 review. Of 
note, Hu said that evidence for dietary 
patterns and T2DM is lacking in the pe-
diatric population.

Hu noted that the 2013 AHA/ACC 
guidelines that informed both the CVD 
and body weight/obesity drafts  relied 
largely on randomized clinical trials. 
To some degree, he said, minor incon-
sistencies between the draft statements 
across the different diseases reflect 
limits on what was included in clinical 
trials and studies available to the com-
mittee. Definitions of dietary patterns 
or terms such as “Mediterranean diet” 
varied from study to study. Of note, evi-

Table. Similarities in DGAC Draft Recommendations for Chronic  
Diseases1

CVD

The committee concurs with the NEL Dietary Patterns Systematic Review and AHA/
ACC Guideline that strong and consistent evidence demonstrates that dietary patterns 
associated with decreased risk of CVD are characterized by:
•  Regular consumption of fruits, vegetables, whole grains, low-fat dairy, and fish, and 

are low in red and processed meat, refined grains, and sugar-sweetened foods and 
drinks.

•  Regular consumption of nuts and legumes and moderate consumption of alcohol are 
also shown to be beneficial in most studies.

•  Additionally, research that includes specific nutrients in their description of dietary 
patterns indicate that patterns that are low in saturated fat, cholesterol, and sodium 
and rich in fiber, potassium, and unsaturated fats are beneficial for reducing cardio-
vascular risk. 

Body Weight/Obesity

The committee concurs with the NEL Dietary Patterns Systematic Review that moderate 
evidence suggests favorable outcomes related to healthy body weight (including lower 
BMI, waist circumference, or percent body fat),and risk of obesity with dietary patterns 
that:
•  Are high in fruits, vegetables, and whole grains
•  Include fish and legumes
•  Are moderate in dairy products, including low-fat dairy and alcohol, and
•  Are low in meats, particularly red and processed meats
Nutrients that are components of dietary patterns that are associated with these favor-
able outcomes included high intakes of unsaturated fats and low intakes of saturated 
fats, cholesterol, and sodium. 

T2DM

Moderate evidence suggests that the risk of developing T2DM is reduced by dietary 
patterns that are: 
•  Rich in fruits, vegetables, and whole grains, and
•  Low in red and processed meats, high-fat dairy, refined grains, and sweets/sugar-

sweetened beverages 
Evidence is lacking for the pediatric population.

ACC indicates American College of Cardiology; AHA, American Heart Association; BMI, body mass index; 
CVD, cardiovascular disease; DGAC, Dietary Guidelines Advisory Committee; NEL, National Evidence Library; 
T2DM, type 2 diabetes mellitus.

Frank Hu, MD, PhD, MPH
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dence ratings for the CVD draft were 
strong. Evidence ratings were moderate 
for the dietary pattern portions of the 
body weight/obesity and T2DM state-
ments, based on criteria Millen out-
lined, but the committee found strong 
evidence for its draft statement that 
weight loss is achieved through a bal-
ance of diet and exercise.

An important finding, Hu said, is that 
while there is consistency in the types 
of dietary patterns that reduce chronic 
disease, there is great variety in the in-
dividual foods that people can eat to 
achieve better health. 

“People have been looking for the op-
timal diet,” he said; however, “One size 
doesn’t fit all.

This has important clinical and pub-
lic health implications, he said, because 
it allows healthcare providers and nu-
tritionists to adapt their recommenda-
tions to patient preferences, cultural 
needs, and the availability of local foods.

Even within the scientific literature, 
authors “used different methods to 
achieve healthy dietary patterns,” Hu 
said. DASH, the Mediterranean diet, 
vegetarian patterns, and other methods 
received attention. Losing weight and 

reducing cardiovascular risk is possible, 
Hu said, “as long as the overall diet qual-
ity is high.” EBDM
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Multiple studies in recent years 
have discussed what happens 
when patients with chronic con-

ditions do not take medications as pre-
scribed. The impact of poor adherence 
on both health and healthcare costs is 
so well documented that CMS now asks 
accountable care organizations (ACOs) 
to take steps to ensure better adherence 
when patients leave the hospital, to help 
hold down readmission rates.1

Yet despite the attention to the prob-
lem of adherence, alongside data that 
show increases in life expectancy are 
hitting plateaus among older Ameri-
cans,2 it appears less attention has been 
paid to knitting together evidence on a 
related question. In this era of healthcare 

reform, is anyone asking whether chal-
lenges with adherence are contributing 
not only to poor health, but also to lower 
life expectancy?

The question arises in the wake of 
a new study led by Johns Hopkins re-
searcher Eva DuGoff, PhD, who in August 
published results that examined how 
having multiple chronic conditions at 
once affected life expectancy. DuGoff’s 
analysis, based on records from 1.4 mil-
lion Medicare enrollees and evaluating 
21 conditions, found that on average, 
each chronic condition takes 1.8 years off 
a person’s life after the age of 67 years.2 

As DuGoff described in a statement 
released by Johns Hopkins, that average 
is based on its cumulative effect on older 
persons; the first disease takes off only 
a fraction from the life span, with the 
effect growing with each additional dis-
ease. The results showed that different 
diseases have different effects on the life 
span, too. But in her conclusions, DuGoff 
said the key finding—that there are lim-
its to what can be done for patients who 
suffer from multiple conditions—was 
important for Medicare and Social Secu-
rity administrators, who have a keen in-
terest in knowing how long beneficiaries 
will live.3

“Living with multiple chronic diseases 
such as diabetes, kidney disease, and 
heart failure is now the norm and not the 
exception in the United States,” DuGoff 
said. “The medical advances that have 
allowed sick people to live longer may 
not be able to keep up with the growing 
burden of chronic disease.”

While DuBoff joined those calling 
for increased efforts to prevent chronic 
disease, left unanswered in her study 
is how patient adherence to multiple 
medications—needed to manage all 
those chronic conditions—factored into 
the life expectancy equation. Elsewhere, 
it has been demonstrated that taking 
medication consistently is linked to bet-
ter health.

A review by Boswell and colleagues in 
The American Journal of Pharmacy Benefits 
found that the connection between ad-
herence and positive clinical outcome 
varies depending on the chronic condi-
tion, but overall the pattern is consistent: 
there was a positive relationship between 
taking medication and good outcomes in 
81% of the 79 outcomes evaluated.4 

Simply put, while it may seem obvious, 
there’s evidence that if you take your 
medication, it’s better for your health. 
Boswell’s review found taking medica-
tion was most important for patients 
who had suffered heart attacks and for 
those with hypertension, diabetes, high 
cholesterol, and schizophrenia.4 Perhaps 
it’s not a surprise that 8 of the 33 early 
measures of whether ACOs are deliver-
ing quality care—which Medicare will 
examine to determine reimbursement 
under its Shared Savings Program—are 
tied to diabetes and cardiovascular con-
ditions.1

While adherence has received plenty 
of attention in the literature, much of 
the focus has been on the economic im-
pact—in other words, the question asked 
is, “How does the failure of patients to 

take medication contribute to rising 
healthcare costs?”

For example, Health Affairs cited a 
$290 billion price tag for nonadherence.5 
A study from Excellus BlueCross and 
BlueShield found that in upstate New 
York alone, the cost of nonadherence 
was $2.87 billion just for depression, dia-
betes, hypercholesterolemia, and hyper-
tension.6

Mona Chitre, PharmD, vice president 
and chief pharmacy officer at Excellus 
Blue Cross and Blue Shield, said, “The 
number of people who don’t take their 
medications as directed is nothing short 
of astounding. This signifies a huge 
health improvement and cost savings 
opportunity for our upstate New York re-
gions ($2.87 billion in this 1 part of New 
York alone). But as you know, the prob-
lem of nonadherence is a national issue, 
and not unique to upstate New York.” 
A 5% or 10% increase in adherence can 
yield hundreds of millions in savings for 
patients suffering from multiple condi-
tions.

For the majority of studies reviewed by 
Boswell and colleagues, the connection 
between adherence and death was not 
specifically measured or reported.4 The 
connection between infarction or the 
need for revascularization may imply 
risk of death, but the direct relationship 
between nonadherence and risk of death 
has not been well explored.

A study published in the Journal of the 
American Medical Association did support 
such a link. In 2007, researchers stud-
ied the outcomes of more than 31,000 

Exploring the Intersection of Chronic Disease, 
Adherence, and Life Expectancy
Stanton R. Mehr and Mary K. Caffrey
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“Living with 
multiple chronic 
diseases such as 
diabetes, kidney 

disease, and heart 
failure is now the 
norm and not the 

exception in the 
United States.”
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older Canadian patients who had expe-
rienced a heart attack and who subse-
quently filled a prescription for a statin, 
beta-blocker, and/or a calcium channel 
blocker, which was considered a control 
medication for this study.7 

The authors, who categorized the pa-
tients by their level of adherence, found 
that “Among statin users, compared with 
their high-adherence counterparts, the 
risk of mortality was greatest for low ad-
herers” (adjusted hazard ratio [HR], 1.25; 
P =.001). The risk of mortality was also 
elevated among those with intermedi-
ate levels of adherence versus the low-
adherence group (adjusted HR, 1.12; 95% 
CI, 1.01-1.25; P =.03). The authors found 
a similar relationship for patients who 
took beta-blockers. No such correlation 
was found with mortality in those taking 
calcium blockers.7 

In 2014, Canadian researchers pub-
lished a meta-analysis of studies involv-
ing populations taking statin medica-
tions. They found that nonadherence 
with statin medications resulted in up to 
a 2.54-fold increased mortality.8

How Many Have Multiple Chronic 
Diseases?
Research from the National Center for 
Health Statistics and CDC estimated 
that approximately 117 million Ameri-
can adults have at least 1 of 10 common 
chronic illnesses.9 This estimate, based 

on self-reports from the 2012 National 
Health Interview Survey, does not con-
sider chronic disease in children, in ad-
dition to several other important chronic 
disorders, including mental health dis-
eases, autoimmune diseases such as 
inflammatory bowel disease, and mul-
tiple sclerosis. This same review estima 
ted that 1 in 4 adults have more than 1 
chronic disease,9 and that the likelihood 
of having multiple chronic diseases in-
creases with age (Table 1). 

By the age of 65 years, it is more like-
ly that Americans will have 3 or more 
chronic diseases than 1 or 2.9  The mag-
nitude of this phenomenon in the United 
States was identified by the Johns Hop-
kins study, which found that nearly 80% 
of Medicare beneficiaries (aged 67 years 
or more) have at least 2 chronic condi-
tions, more than 60% have 3 or more 
chronic conditions, and more than 33% 
have at least 5 chronic illnesses.2  A rise in 
multiple chronic disease overall, coupled 
with its increased prevalence among 
older Americans, appears to already be 
making an impact on the flattening of 
life expectancy in the United States rela-
tive to other developed countries, based 
on what the Johns Hopkins researchers 
found.2

Reasons Behind Multiple Conditions, 
Poor Adherence
If adherence is a recognized problem, is 

the problem worse when a patient has 
multiple chronic conditions? Does being 
older further complicate things? And if 
so, how? 

Preventing nonadherence in the el-
derly is a difficult challenge, according 
to Thuy-Tien Dam, MD, assistant profes-
sor of medicine at Columbia University 
Medical Center, New York. 

“Barriers to nonadherence in the el-
derly include cognitive impairment, 
which can impact ‘executive function’ 
such as paying bills and deciding which 
mail should be kept and which should 
be thrown away,” she said, “Adhering to 
medications also becomes an issue with 
early or mild cognitive decline, which is 
very common with aging. Most people 
over age 65 years who are living in the 
community are taking at least 3 medica-
tions, and these regimens can be confus-
ing for older individuals.” 

Nonadherence can also be related to 
other critical factors, Dam said. “For ex-
ample, physicians may not have the time 
to explain to patients why they need to 
take the medication and how it will help 
them. Second is the possibility that side 
effects or drug interactions are causing 
patients to discontinue the regimen,” she 
said. 

Questions about the ability to pay for 
medications often arise in studies on ad-
herence. But prescription co-payments 
are not always be the only issue, or the 

main issue. In an important 
2011 multicenter study of 
patients who had suffered 
a heart attack, adherence 
with pharmacologic ther-
apy ranged between 36% 
and 49%.8 They also found 
that even if the patients 
had full coverage for their 
medications in this study 
(without any co-payments), 
adherence rates rose only a 
maximum of 6 percentage 
points. However, even with 
this small increase, the rate 
of vascular events was still 
significantly less than in 
the group with lower ad-
herence (who had usual 
coverage). 

Consider this effect in 
the older patient with mul-
tiple drug regimens for 

several comorbidities. Said Dam, “I think 
that nonadherence for several diseases 
is synergistic, although there’s not much 
evidence to support this specifically. If 
you have high cholesterol and hyperten-
sion, and you’re nonadherent with 3 of 
your medications (for any reason), then 
the risk of having negative cardiovascular 
outcomes is greater.

“With polypharmacy, the instructions 
to the patient may be more complex, and 
it is to be expected that patients will have 
more difficulty in adhering to their medi-
cations. They will also experience more 
side effects, which can influence patients 
to stop taking their medication, also re-
sulting in negative health outcomes,” 
she said. Examples of complex instruc-
tions include “Don’t take this medication 
without a meal,” or “Don’t take these 2 
together.”

A study by HealthPartners in Minne-
apolis10 reported similar findings when it 
asked patients with diabetes or asthma 
to self-report barriers to adherence. Other 
barriers included failure to get timely re-
fills and simply that there are too many 
pills to accurately track.

Polypharmacy is one of the greatest 
challenges in caring for the elderly, ac-
cording to Renae Smith-Ray, PhD, re-
search scientist at the Center for Research 
on Health and Aging, University of Illinois 
at Chicago. She told Evidence-Based Diabe-
tes Management, “One of the main causes 
of falls among older adults is polyphar-
macy, and this results in a great deal of 
disability. It is very unusual to meet an 
older adult who doesn’t take any medica-
tions. Most are taking 3 or more.” 

This issue of “nonadherence” affects 
health promotion as well. In her research 
on behavioral change, Smith-Ray found 
that “Adherence to behavior change pro-
grams is notoriously difficult. Some rea-
sons may be intuitive—we’re creatures 
of habit, and making abrupt change is 
difficult. Although most people know 
that physical activity is necessary for 
maintaining good health, physical activ-
ity takes considerable exertion relative to 
other health behaviors. 

“We know that the initial phase of be-
havior change is most challenging; that 
is, when one first begins the new behav-
ior. Consider an adult with arthritic knee 
pain: the most tempting thing to do is to 
keep your feet up on a sofa and remain 
immobile to prevent pain. It is much eas-
ier not to begin an exercise program, and 
there may be a mistaken perception that 
exercising will cause more arthritis-rela 
ted pain. However, we have found exactly 
the opposite to be true, that improving 
endurance and lower-extremity strength 
removes pressure from weight-bearing 
arthritic joints, which decreases pain.”

Smith-Ray believes that cognitive 

Table. Population With Chronic Disease by Age
Age Percent With 1 

Chronic Disease
Population With 1 
Chronic Disease

Percent With 2 
Chronic Diseases

Population With 2 
Chronic Diseases

Percent With ≥3 
Chronic Diseases

Population With ≥3 
Chronic Diseases

18-44 years 19.4% 21.59 million 5.1% 5.62 million 2.0% 2.21 million
45-64 years 30.6% 25.10 million 18.5% 15.17 million 13.8% 11.33 million
≥65 years 25.0% 10.46 million 27.6% 11.57 million 33.2% 13.88 million

This table estimates the total population in the United States with 1 of 10 common chronic diseases: hypertension, coronary heart disease, stroke, diabetes, cancer, 
arthritis, hepatitis, weak or failing kidneys, current asthma, or chronic obstructive pulmonary disease.

Source: Ward BW, Schiller JS, Goodman RA. Multiple chronic conditions among US adults: a 2012 update. Prev Chronic Dis. 2014;11:130389. 

Figure. Additional Years of Life Expectancy At Age 67 Years and At Age 75 Years 
For Patients With Diabetes by Number of Additional Chronic Conditions2
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training programs can also be a use-
ful tool for improving many aspects of 
health. “Through our research, we found 
that many participants report a notice-
able difference in attentiveness to daily 
tasks following a 10-week intervention 
for cognitive training done in a class-
room setting.” Perhaps one of these tasks 
can be taking medication and following 
other medical recommendations. 
 
“Nonadherence Affects Length of Life”
“Medication adherence is strongly re-
lated to both disease progression and 
control,” stated Vittorio Maio, PharmD, 
MS, MSPH, associate professor, Thomas 
Jefferson University School of Population 
Health. “As former surgeon general C. Ev-
erett Koop said, ‘Drugs don’t work in pa-
tients who don’t take them.’ There is no 
doubt, therefore, that poor adherence is 
consistently associated with poor clini-
cal, economic, and utilization outcomes. 

Nonadherence affects length of life.”
Maio affirmed, “Clearly, adherence to 

treatments would become even more 
important in patients with multiple 
conditions, a quite common situation 
in the elderly, because these patients 
are already at much greater risk of poor 
outcomes. In these subjects, poor adher-
ence to prescribed treatments would 
lead to suboptimal clinical responses to 
medications, which could in turn largely 
increase the onset of medical (and often 
lethal) complications as a consequence 
of poor therapeutic control.” EBDM
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Coalition Invites Mount Sinai ACO to Share What It’s 
Learned About Improving Diabetes Outcomes
Mary K. Caffrey

If the term “chief happiness officer” 
starts to work its way across the 
healthcare landscape, give credit to 

Jeffrey Farber, MD, MBA, chief medical 
officer at Mount Sinai 
Care LLC.

Farber shared that 
phrase with a group 
of fellow healthcare 
leaders to describe 
how he met the needs 
of a diverse group of 
280 primary care phy-
sicians. These physi-
cians work in 26 prac-
tices that make up 
Mount Sinai Care, an 
accountable care or-
ganization (ACO) that 
formed in 2012 and 
expanded this year 
with the addition of the Beth Israel, St. 
Luke’s, and Roosevelt practices. 

In 2010, the Affordable Care Act cre-
ated ACOs, which pursue the so-called 
“triple aim” of improved health for 
populations, better patient experien 
ces, and lower cost of care. Earlier this 
year, The American Journal of Managed 
Care created the ACO and Emerging 
Healthcare Delivery Coalition, which 

now includes 100 stakeholders from 
across the healthcare spectrum. The 
Coalition gives groups like Mount Si-
nai Care a chance both to share what 

is working and to learn from 
others, as these new entities 
proceed in a changing land-
scape that measures health-
care outcomes in a different 
way, and in some cases con-
nects reimbursement with 
those outcomes.

The ACO Coalition involves 
payers, providers, ACOs, in-
tegrated delivery networks 
(IDNs), pharmaceutical man-
ufacturers, and specialty and 
retail pharmacy representa-
tives, among other organi-
zations. Coalition members 
are engaged in transitioning 

from a fee-for-service reimbursement 
model to one that rewards value.

In a Web-based meeting on August 
18, 2014, Farber described Mount Si-
nai Medical Center’s Diabetes Alliance, 
a management collaboration of the 
Mount Sinai ACO and the Mount Sinai 
Health Network. This initiative was de-
signed to improve diabetes outcomes, 
which Farber said matters, because dia-

betes care is in the first group of mea-
surements that the federal government 
tracks for Medicare reimbursement. 

Farber walked a group of participants 
through Mount Sinai’s new process for 
deploying care coordinators and diabe-
tes educators into practices, to not only 
identify at-risk patients but to get them 
to change their behavior.

At its core, Mount Sinai’s model in-
volves transferring the relationship 
a doctor has built with a patient over 
to a certified diabetes educator (CDE). 
CDEs have more time to do the low-key 
follow-up and training in areas like nu-
trition, exercise, or social service inter-
ventions that are preventing progress. 
Connecting the CDEs to patients is the 
job of 24 care coordinators, who have 
500 care “encounters” with at-risk pa-
tients per week. Patients receive cus-
tomized treatment plans with a goal of 
avoiding unnecessary hospital admis-
sions.

The approach is as much art as sci-
ence. “Our care coordination model is 
nonclinical,” he said. The coordinators 
are social workers, not nurses. Their job 
is to target patients whose numbers or 
history show they need contact with a 
CDE, who have both clinical and moti-

vational training. Farber described the 
approach as “a lot of high touch, not 
necessarily high tech.” 

In 2 of the basic clinical indicators of 
diabetes—glycated hemoglobin (A1C) 
and cholesterol—clinics where the in-
tervention has occurred started out 
with health measurements that were 
worse than New York City averages, to 
allow them to surpass city averages. 
Blood pressure measurements in the 
clinics have improved, too. Almost half 
the targeted patients have lost weight 
(46%), and more patients who should 
lose weight are self-monitoring—78% 
compared with 66% before the inter-
vention.

What makes it work? “The pre-
implementation meeting is critical,” 
Farber said. Mount Sinai wants to be 
certain that primary care physicians 
understand the role of the CDE and em-
brace the care coordinator concept. Af-
ter that, it helps when doctors see their 
patients improve.” 

Farber’s presentation was one of 3 
at the session. More presentations and 
hands-on workshops will take place 
October 16-17, 2014, in Miami, when 
the ACO Coalition presents a live meet-
ing featuring keynote speaker Thomas 

Jeffrey Farber, MD, MBA

AJMC ACO Coalition
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US Kids and Teens Eat Too Much Salt, CDC Finds
Mary K. Caffrey

US school children and especially 
teens are eating too much salt, 
and they’re doing so with the 

staples of the American diet–things like 
pizza, bread, snacks, chicken nuggets, 
cheeseburgers, and Mexican food.

Children aged 6 to 18 years consumed 
42% more sodium on average than need-
ed, with teens consuming nearly 60 per-
cent more than recommended levels, 
according to a 2009-2010 survey released 
September 9, 2014, by CDC.1 

In raw numbers, schoolchildren con-
sumed 3279 mg of sodium daily on aver-
age, with teens taking in 3672 mg a day. 
The daily recommended amount is 2300 
mg.1 

Higher sodium intake has consequenc-
es beyond poor health for US children and 
teenagers. A study published in August 
2014 in The American Journal of Managed 
Care found that a child with hypertension 
cost the healthcare system an extra $1000 
a year on average.2

While most of the sodium intake by 
kids took place off campus, school lunch-
es were not off the hook—the CDC study 
found that among kids who ate a meal at 
school during a day of the survey, 26% of 
the sodium intake came from food con-
sumed at school. That’s important, given 
the timeline of the survey, which occurred 
just prior to sweeping changes to the 
school lunch program following a 2010 
law designed to make the meals healthier. 

Leaders of the National School Boards 
Association and some members of Con-
gress have pushed to roll back some of 
those changes, saying they have created 
wasted food and that school cafeterias 
are losing money.3 First Lady Michelle 
Obama, meanwhile, is pressing to keep 
the 2010 law intact.4 

Release of the CDC sodium survey 
comes at a critical time: next week is 
the September meeting of the Dietary 
Guidelines Advisory Committee, which 
is wrapping up its work before it makes 
recommendations to the US secretaries of 
Health and Human Services and Agricul-
ture for the document that will become 

national nutrition policy for 2015-2020. 
Recommendations from the panel and 
subsequent changes to the 2010 Dietary 
Guidelines for Americans informed the law 
that is now under fire (see page SP383).

The CDC report on school-age children 
also follows an uproar this spring over an 
Institute of Medicine report that said the 
evidence was inconsistent to support cut-
ting sodium back beyond 2300 mg to 1500 
mg, as recommended by the American 
Heart Association.5

Among the findings in the CDC study:

• Approximately 43% of sodium came 
from 10 types of food: pizza; yeast 
bread and rolls; cold cuts/cured 
meats; savory snacks, which include 
chip and pretzels; sandwiches like 
cheeseburgers; cheese; chicken pat-
ties, nuggets, and tenders; pasta 
mixed dishes (including spaghetti 
with meat sauce but excluding mac-
aroni and cheese); Mexican-mixed 
dishes such as  burritos and tacos; 
and soups. 

• Although foods from grocery stores 
contribute the majority of sodium 
intake, foods from fast-food/pizza 
restaurants continue to contribute 
higher amounts of sodium per calo-
rie. Fast food and restaurant foods 
also contribute to higher proportions 
of total sodium among teens com-
pared with younger children.1  EBDM
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Graf, MD, chief medical officer for Popu-
lation Health and Longitudinal Care Ser-
vice Lines, Geisinger Health System.

As ACOs and other emerging delivery 
and payment models evolve and move 
away from traditional fee-for-service 
system models toward cost-effective 
and value-based care, the need to un-

derstand how these models will evolve 
is critical to building long-term strate-
gic solutions. The mission of the Coali-
tion is to bring together a diverse group 
of key stakeholders, including ACO pro-
viders and leaders, payers, IDNs, spe-
cialty pharmacy, and pharmaceutical 
manufacturers to work collaboratively 

to build value and improve the qual-
ity and overall outcomes of patient 
care. Coalition members share ideas 
and best practices through live meet-
ings, Web-based interactive sessions, 
and conference calls. Two distinguish-
ing features are the Coalition’s access 
to leading experts, and its small work-

shops that allow creative problem-solv-
ing. EBDM 

To learn more or register for the Miami 
meeting of the ACO and Emerging Health-
care Delivery Coalition, visit http://www 
.ajmc.com/acocoalition.
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From the Editor-In-Chief

Diabetes Management Key to Healthcare Solutions
(continued from cover)

The good news is that the last 2 de-
cades have brought a greater under-
standing of approaches to prevent 
complications of diabetes—the prima-
ry driver of diabetes costs. Appropriate 
control of blood glucose, blood pres-
sure, and cholesterol, along with early 
screening for complications, have been 
clearly shown to decrease the poten-
tially devastating long-term complica-
tions of diabetes, which include kidney 
failure, amputation, blindness, and car-
diovascular disease. The challenge has 
been to ensure that those with diabetes 
meet these evidence-based goals. Much 
of the work in this arena will be based 
on improving our healthcare delivery 
system, making wiser choices regard-
ing treatments, engaging patients, and 
achieving better coordination of care. 

Evidence-Based Diabetes Management will 
focus on covering this evolving field to 
better guide all of us in making the opti-
mal choices in the management of this 
challenging disease. EBDM
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In its 2014 standards of medical care, 
the ADA provides open-ended advice: “If 
noninsulin monotherapy at maximum 
tolerated dose does not achieve or main-
tain the A1C target over 3 months, add a 
second oral agent, a glucagon-like peptide 
1 (GLP-1) receptor agonist, or insulin.”3 In 
other words, there is little specific infor-
mation (and evidence) to help providers 
choose. 

In these studies, insulin-based combi-
nations, rather than metformin/SU, are 
used as the first drug combination. (Some 
of these studies were previously reported 
in Evidence-Based Diabetes Managmenent.4)

This change is being driven by an over-
arching clinical and physiological philos-
ophy, according to John Anderson, MD, of 
the Frist Clinic in Nashville, Tennessee: 
Stop beta-cell deterioration by getting pa-
tients to goal A1C levels as soon as possi-
ble. He said that ideally, one would screen 
patients with prediabetes and treat them 
at that point with lifestyle interventions 
or metformin.

“By the time patients are diagnosed 
with diabetes, we need to get them to 
glycemic goal as quickly as possible and 
keep them there as long as you can to re-
duce beta-cell damage and the long-term 
risk for micro- and macrovascular dis-
ease,” Anderson said. 

However, patients are infrequently di-
agnosed with prediabetes, and may have 
significantly elevated A1C levels when 
they are first seen by the clinician. Ander-
son explained, “If you can get them to goal 
on metformin monotherapy, that’s fine, 
but if the patient is first diagnosed with 
an A1C of 8.5% or 9%, you have precious 
little chance to get them to goal with 1 

treatment. In that case, we need to make 
changes to their treatment as soon as is 
feasible. For that patient, you may need 
to start out not on monotherapy, but on 
combination therapy.” 

Sparing beta cells or limiting beta-cell 
deterioration has long been an ultimate 
objective of T2DM care.1 New studies have 
demonstrated that using insulin early in 
the natural history of the disease can ac-
tually produce short remissions in hyper-
glycemia and slow beta-cell dysfunction. 
Furthermore, investigators found that 
this occurred after only a few weeks of 
therapy.5 This offers patients the possibil-
ity of using insulin early, but not continu-
ously injecting it for the rest of their lives. 
In this scenario, GLP-1 treatment (which 
seems to have positive effects on beta-cell 
number and function)6 would be used as 
maintenance therapy over the long term. 
This concept is based on an innovative 
way of thinking about the origins of di-
abetes, involving the interaction of fatty 
acids and glucose—a “glucolipotoxicity.”4

Insulin and GLP-1 Combination 
Novo Nordisk has already developed the 
idea of a full-fledged combination of in-
sulin and GLP-1, called Xultophy. This 
combination comprises Novo Nordisk’s 
new insulin formulation (degludec) and 
the company’s already approved GLP-1 
injectable (liraglutide). The company has 
filed for approval of the drug combination 
in Europe, where insulin degludec is al-
ready approved. One interesting benefit of 
this therapeutic combination is that lira-
glutide’s ability to induce weight loss may 
help offset insulin’s common side effect 
of weight gain.

At the recent ADA Scientific Sessions, 
investigators reported the 1-year results 
of using Xultophy (IDegLira). Research-
ers reported that 78% of those taking the 
combination achieved an A1C level of 7% 
compared with 63% of those taking insu-
lin degludec alone or 57% of those trying 
liraglutide monotherapy. The main trial 
included more than 1600 patients, and 
the study extension to 1 year, more than 
1300. In this investigation, patients taking 
the combination therapy lost a mean 0.9 
pounds compared with a mean 5.1-pound 
gain for those taking insulin degludec 
only. Additionally, those taking the com-
bination treatment used an insulin dose 
that was 37% lower than the dose used by 
those taking insulin degludec alone. The 
rate of hypoglycemia was also 37% lower 
with Xultophy than with the basal insulin 
alone.7 

Another study at ADA presented 52-
week findings using a different insulin–
GLP-1 combination: insulin lispro and du-
laglutide, a once-weekly GLP-1 injection. 
They demonstrated that insulin lispro 
given at mealtime, along with dulaglutide, 
offered better glycemic control than bas-
al–bolus therapy with insulin glargine and 
insulin lispro (ie, 58% of patients attaining 
A1C levels less than 7% vs 49% using bas-
al/bolus therapy; 1.48 point decrease in 
A1C vs 1.23 point decrease for the basal/
bolus treatment), with a similar side ef-
fect profile. Hypoglycemia rates were 31 
events/patient/year for the dulaglutide 
1.5 mg/lispro combination vs 35 events 
for the dulaglutide 0.75 mg/lispro combi-
nation; the control group, with the lispro/
glargine combination, had 39 events.8 

Said Anderson, “We’re just learning 

about this combination, but we do know 
that many things work well in combi-
nation with basal insulin. If a person is 
already taking basal insulin, it might be 
easier to intensify their regimen with a 
single shot of a GLP-1 than with 4 bolus 
shots each day. We don’t have any long-
term outcome studies on the comparison 
between the 2 regimens, however.”

 Anderson, who is also the immediate 
past president of medicine and science 
at the ADA, added, “You can say that the 
26-week data on dulaglutide and basal in-
sulin yielded better results than basal–bo-
lus treatment in getting to A1C goal. We 
don’t know what the results may look like 
10 years down the line, but we don’t have 
reason to believe the long-term benefit 
won’t be reflective of the short-term find-
ings announced at ADA.”

SGLT-2 and DPP-4 Inhibitors
Combining 2 medications with different 
mechanisms of action seems to bear fruit 
in the control of T2DM. Boehringer Ingel-
heim and Eli Lilly have filed a new drug 
application with the FDA for a single pill 
combination of its recently approved 
SGLT-2, empagliflozin, with its DPP-4 in-
hibitor, linagliptin. In this case, the SGLT-2 
acts on the kidney to release extra blood 
glucose into the urine, combined with the 
DPP-4 inhibitor’s slowing of glucagon re-
lease, and increasing insulin production 
when food is ingested. 

Compared with treatment with its in-
dividual components (398 patients), the 
combination (269 patients) caused a sig-
nificant reduction in the A1C levels in a 
phase 3 trial (see Table 1). In addition, 
the percentage of patients taking the 

Upending of Conventional Combination Therapy in Type 2 Diabetes Mellitus
(continued from cover)

Drug Combination Update

Figure. Age-Adjusted Prevalance of Diagnosed Diabetes Among US 
Adults in 2005

CDC’s Division of Diabetes Translation. National Diabetes Surveillance System. 
http://www.cdc.gov/diabetes/statistics.
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Table 2. The Changing Diabetes Combination Marketplace

In 1000s:

YEAR 2013
Total Dispensed 

Scripts

YEAR 2013
Total Dispensed 

Scripts % Growth 
Over Year 2012

YEAR 2012
Total Dispensed 

Scripts

YEAR 2012
Total Dispensed 

Scripts % Growth 
Over Year 2011

YEAR 2011
Total Dispensed 

Scripts

YEAR 2011
Total Dispensed 

Scripts % Growth 
Over Year 2010

YEAR 2010
Total Dispensed 

Scripts

BIGUANIDES, ALONE 72,836 7 67,809 15 59,106 4 56,981

SU ALONE 37,093 0 37,215 9 34,161 –3 35,163

ANALOGUES OF HUMAN 
INSULIN, 
LONG ACTING

24,226 6 22,773 10 20,618 8 19,162

ANALOGUES OF HUMAN 
INSULIN, FAST ACTING

14,683 6 13,795 7 12,834 8 11,898

DPP-4 INHIBITORS, ALONE 11,898 4 11,409 22   9389 21   7760

GLITAZONES, ALONE  5706 –18  6977 –40 11,600 –21 14,721

DPP-4 INHIBITOR/BIGUANIDE 
COMBINATIONS

  4958 6  4674 32   3548 28   2766

HUMAN GLP-1 ANALOGUES, 
ALONE

 4117 12  3660 22   3008 21   2482

BIGUANIDE/SU COMBINATIONS  3101 –15  3662 –7   3950 –11   4447

ANALOGUES OF HUMAN 
INSULIN, COMBINATIONS

2856 –2 2906 1 2872 –2 2936

GLINIDES, ALONE 1232 –7 1329 –7 1431 –11 1602

GLITAZONE/BIGUANIDE 
COMBINATIONS

881 –24  1164 –42   1989 –26   2699

ALPHA GLUCOSIDASE 
INHIBITORS, ALONE

403 4 389 5 372 –2 381

HUMAN INSULINS, FAST 
ACTING

240 14 211 15 184 23 149

HUMAN AMYLIN ANALOGUES 94 –28 132 –22 168 –14 195

GLITAZONE/SU COMBINATIONS 54 –33 80 –54 175 –46 325

DPP-4 INHIBITOR 
COMBINATIONS, OTHER

26 99 13 >999 1 N/Aa

GLINIDE/BIGUANIDE 
COMBINATIONS

6 –23 8 –34 12 –31 18

National Prescription Audit reporting—as of January 2014–reflects the addition of a large amount of mass merchandiser data, with restated periods from January 2012 to January 
2014, replacing data previously projected. The mail channel prescription volumes are also impacted by the large payer data disruption, which results in a trend break beginning in 
mid-2013.
DPP-4 indicates dipeptidyl peptidase-4; GLP-1, glucagon-like peptide; N/A, not available; SU, sulfonylurea.
Information in the National Prescription Audit (NPA) is derived from IMS Health’s Xponent service, one of the most complete, national-level prescription databases in the United 
States. Xponent captures roughly 70% market share of all prescriptions in the United States. IMS then uses a patented projection methodology from a stratified and geographically 
balanced sample to represent 100% market share coverage of prescription activity in the United States at retail, mail service, long-term care, and managed care outlets.
aNo data for DPP-4 inhibitors in 2010.
©IMS Health. Source:  IMS Health, IMS National Prescription Audit Plus, March 2014.

Table 1. Results of an Investigational SGLT-2/DPP4 Combination Therapy (empagli-
flozin/linagliptin) Versus Component Monotherapy, at 24 Weeks9

EMPA 25 mg/LINA 
5 mg 

(n = 134)

EMPA 10 mg/LINA 
5 mg 

(n = 135)
EMPA 25 mg 

(n = 133)
EMPA 10 mg 

(n = 132)
LINA 5 mg 
(n = 133)

A1C  
Change from 
baseline at week 24 
(percentage points)

–1.08 –1.24 –0.95 –0.83 –0.67

Subjects with A1C 
<7% at week 24
(percentage)

55.4% 62.3% 41.5% 38.8% 32.3%

FPG (mg/dL) -29.6 -28.2 -24.2 -22.4 -5.9

Change from base-
line at week 2

A1C indicates glycated hemoglobin; EMPA, empagliflozin; FPG, fasting plasma glucose; LINA, linagliptin.

Drug Combination Update

medication combination who attained 
an A1C less than or equal to 7% after 24 
weeks was far greater than those taking 
either component alone (odds ratio, 1.9-
4.3). Interestingly, in combination, the 
lower dose of empagliflozin seemed to 
be more effective than the higher-dose 
combination.9

More in the Arsenal and More Varied 
Choices
In some ways, diabetes therapy may re-
semble cancer care in the future. A laun-
dry list of treatments are available, with 
different mechanisms of action, and it 
will ultimately be left up to the clinician 
to choose what he or she believes will 
work best for the individual patient; spe-
cifically, to spare beta cells by reaching 
glycemic goals rapidly. Of course, payers 
will continue to exert due caution with 
regard to both untested therapies and 
the cost of treatment. For this reason, 
some clinicians may not retreat from step 
therapy or prior authorization approach-
es to diabetes treatment. There may be 
hand-wringing if inexpensive, generic 
metformin–SU treatments are replaced 
en masse with higher-cost combination 
approaches.

Table 2 shows diabetes prescription 
data provided by IMS Health, in which 
the utilization of various diabetes drug 
categories has changed between 2010 
and 2013. While metformin prescribing 
dominates and has grown slowly over 
the years, the prescription of other drug 
categories has changed significantly. For 
instance, the use of fixed-dose biguanide–
SU combination therapy has dropped off, 
as has the utilization of glitazone-bigua-
nide combination therapy, but the pre-
scription of DPP-4-biguanide combina-
tions had grown substantially until this 
past year. Although it is not possible to 
say from these data whether other non–
fixed dose combinations are being tried 
in increasing volumes, it is almost certain 
that if a combination of 2 agents seems 
to produce a clinical benefit, the biophar-
maceutical industry will work on a new 
formulation to fill this demand.

Anderson believes that physicians may 
be willing to move away from SUs but not 
metformin. He said, “Even today, physi-
cians add sulfonylureas somewhat reluc-
tantly, because they have the potential for 
hypoglycemia, are associated with weight 
gain, and may be harmful to beta cells 
(in theory but not yet proved).” He added, 
“Yet, they still cost very little, so we know 
that patients can afford them and can 

access them. The SUs may be falling out 
of favor, in favor of combinations of met-
formin and DPP-4s and other biguanide 
combinations.” 

Anderson added, “When I started in 
practice, there were hardly any choices. 
Today, we have many more options with 
which we can tailor therapy to the indi-
vidual patient. But it is difficult for diabe-
tes physicians—much less PCPs—to keep 
up. But we have a diabetes epidemic on 
our hands, and 90% of the diabetes pop-
ulation are treated by PCPs. We need to 
learn how to use these various agents 
and get good at it.” This means not only 
figuring out which therapies will get spe-
cific individuals to goal quickly, but when 
to move on to the next step in treatment. 
EBDM
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Policy

Origins and Evidence Behind New ADA Recommendations for Pediatric A1C
(continued from cover)

ADA Pediatric A1C Recommendation
At the 74th Scientific Sessions of the 
ADA, held June 13-17, 2014, in San Fran-
cisco, the association released a position 
statement and simultaneously pub-
lished it online in the journal Diabetes 
Care. ADA’s first-ever policy statement 
on T1DM emphasizes changes in how 
patients and healthcare professionals 
should address and treat the disease. It 
also provides care recommendations for 
all age groups: children, adults, and older 
patients. The ADA had been working on 
this position statement for approximate-
ly 5 years from the time the decision for 
separate guidelines for T1DM and type 2 
diabetes mellitus (T2DM) was reached. 
The first step in the development of the 
recently announced position statement 
was creating The American Diabetes Associ-
ation/Juvenile Diabetes Research Foundation 
(JDRF) Type 1 Diabetes Sourcebook, which 
is an evidence-based reference work 
and consensus report outlining compo-
nents of care for individuals with T1DM. 
The position statement itself contains 
the “practical pearls” from The American 
Diabetes Association/JDRF Type 1 Diabetes 
Sourcebook.4

One noteworthy change was the rec-
ommendation to lower the glycated he-
moglobin (A1C) target to less than 7.5% 
for all T1DM patients under the age of 18 
years. Previously, the A1C recommenda-
tions for pediatric patients were based 
on age groups: less than 8.5% for pa-
tients 5 years old and younger, less than 
8% for those 6 to 12 years of age, and less 
than 7.5% for those 13 to 18 years of age. 
The reasons for the previous less-strin-
gent targets in the younger age groups 
reflected concerns for the risk of hypo-
glycemia, which is associated with in-
tensive management in young patients. 
Some of the primary concerns were the 
developmental consequences associat-
ed with severe hypoglycemia in growing 
children.5 However, the ADA considered 
recent and ongoing research, which 
has dispelled these concerns regarding 
hypoglycemia and neurocognitive dys-
function.6,7 

Recent evidence demonstrates that 
detrimental effects in neurocognitive 
function and the central nervous system 
are due to elevated blood glucose levels 
and glycemic variability in pediatric pa-
tients with T1DM.8 Another reason for 
the shift toward a universal goal of less 
than 7.5% for all young patients is the 
ADA’s recognition that today’s modern 
treatment and monitoring abilities (eg, 
insulin analogues, “smart pumps,” and 
continuous glucose monitoring devices) 
allow patients to more easily achieve 
improved glycemic control with fewer 
hypoglycemic events.5 The recommen-

dation of a single A1C goal of less than 
7.5% for all pediatric age groups, based 
on clinical studies and expert opinion, is 
by no means revolutionary. This recent 
change by the ADA now aligns its recom-
mendation with that of the International 
Society of Pediatric and Adolescent Dia-
betes (ISPAD) and the International Dia-
betes Federation.9,10 

ADA Adult A1C Recommendation
While the ADA’s recommendations for 
glycemic control in pediatrics inten-
sified, the recommendations for older 
T1DM patients were relaxed. The ADA 
recognized that the older T1DM popula-
tion has a number of comorbidities and 
highly variable life expectancy—defined 
by comorbidity and functional status—
as opposed to just age.4 Unlike the pe-
diatric population, who would benefit 
from interventions such as stringent 
glycemic control, adult T1DM patients 
may not benefit, due to already advanced 
complications or because they don’t sur-
vive long enough for the benefits to be 
realized. Additionally, the strict glyce-
mic control recommended for younger, 
healthier adults may pose a higher risk 
of hypoglycemia and treatment burden 
in the older patients. Therefore, the final 
glycemic target recommendations for 
adults with T1DM are: A1C less than 7% 
for many nonpregnant healthy adults, 
less than 7.5% for healthy older adults, 
less than 8% for complex/intermediate 
older adults, and less than 8.5% for older 
adults with very complex or poor health. 
The age ranges for an “adult” versus an 
“older adult,” however, are not defined.4

For individuals with T1DM, hypogly-
cemia is the most common acute side 
effect of insulin therapy and serves as 
one of the major barriers to optimal gly-
cemic control.11 Despite the overall guid-
ance from the ADA that glycemic control 
should be approached aggressively, the 
organization makes it quite clear that 
it emphasizes individualization when 
choosing glycemic targets, focusing on 
the goal of achieving the best possible 
control—minimizing the risk of severe 
hyperglycemia and hypoglycemia while 
maintaining normal growth and develop-
ment in pediatric patients. The goals for 
both pediatric and adult patients should 
be individualized based on duration of 
diabetes, age/life expectancy, comorbid 
conditions, known cardiovascular dis-
ease or advanced microvascular compli-
cations, hypoglycemia unawareness, and 
individual patient considerations.5 All of 
these need to be factored into the discus-
sion of the stringency of glycemic goals.

The ADA provides guidance on how to 
successfully monitor blood glucose lev-
els in order to prevent hypoglycemia in 

T1DM. Self-monitoring of blood glucose 
(SMBG) allows patients to evaluate their 
individual responses to their prescribed 
insulin dosages, and to understand how 
nutrition and physical activity influence 
their glucose levels. Overall, frequent 
SMBG readings allow for insulin dosing 
adjustments that correlate with lower 
A1C levels.12,13 The ADA therefore rec-
ommends that patients test their blood 
glucose prior to—and sometimes after—
meals and snacks, at bedtime, before and 
after exercise, when they suspect low 
blood glucose, after treating low blood 
glucose until they are normoglycemic, 
and prior to critical tasks such as driv-
ing.4 The position statement points out 
that this may require patients to perform 
SMBG more than 10 times daily. In order 
to ensure the most benefit from SMBG, 
patients should be routinely educated on 
appropriate monitoring techniques. 

An alternate approach to obtaining 
accurate blood glucose levels is through 
continuous glucose monitoring (CGM), 
which is a real-time measurement of 
interstitial glucose that parallels plas-
ma glucose. CGM was described as an 
adjunct to SMBG, with CGM being rec-
ommended as a useful tool to reduce 
A1C levels in adults without increasing 
hypoglycemia, and as a way to reduce 
glycemic excursions in children. It is 
important to note that CGM sensors, 
which require calibration with SMBG, are 
not a replacement for self-monitoring. 
Also, SMBG is required for making acute 
treatment decisions, but patients can be 
alerted to hypo- and hyperglycemic ex-
cursions via CGM devices, which have 
alarms for designated absolute blood 
glucose levels and also for drastic rates 
of blood glucose changes.4 

Discussion of the Landmark Study: 
DCCT
It is recognized that hyperglycemia is 
directly related to the incidence of com-
plications, both short- and long-term. 
For this reason, glycemic control is fun-
damental to diabetes management. One 
of the more influential studies focus-
ing on intensive glycemic control—ref-
erenced throughout the ADA position 
statement—was the Diabetes Control 
and Complications Trial (DCCT). A 10-
year study published in 1993, DCCT was 
a prospective, randomized, and con-
trolled study comparing intensive versus 
standard glycemic control in patients 
diagnosed with T1DM. The trial demon-
strated that the intensive glycemic con-
trol group, which achieved a mean A1C of 
7.4%, reduced the incidence of microvas-
cular complications of T1DM compared 
with standard control, which achieved a 
mean A1C of 9.1% during the trial peri-

od. Specifically, compared with the con-
trol group, intensive glycemic control 
reduced the risk for retinopathy, neu-
ropathy, and nephropathy by 76%, 60%, 
and 50%, respectively.14 Additionally, the 
DCCT revealed that intensive therapy is 
not completely positive, being associated 
with an almost 3-fold increase in cases 
of severe hypoglycemia. The term was 
defined as an event with symptoms con-
sistent with hypoglycemia, in which the 
patient requires the assistance of anoth-
er person and which is associated with 
a blood glucose level below 50 mg/dL or 
with prompt recovery after oral carbo-
hydrate, intravenous glucose, or gluca-
gon administration.15 It is worth noting 
that the DCCT only enrolled pediatric 
patients between the ages of 13 and 17 
years. The lack of evidence in children 
below 13 years of age was one reason 
that the ADA has recommended a strat-
ified treatment approach among the dif-
ferent pediatric age groups.5 

The Follow-up EDIC Study
The DCCT was a landmark study in its 
own right; however some of the most 
intriguing data have resulted from its 
long-term follow-up study—Epidemiol-
ogy of Diabetes Interventions and Com-
plications (EDIC)—which began in 1994, 
the year after DCCT ended. The EDIC 
study, also referenced in the ADA posi-
tion statement, astonishingly showed 
persistent microvascular and cardiovas-
cular benefits in subjects who had previ-
ously received intensive treatment, even 
though their glycemic control had deteri-
orated over time.16,17 Within 4 years of the 
DCCT trial ending, the mean A1C of pa-
tients, from both the intensive and con-
ventional treatment groups, converged 
around 8%.16 Nine years into EDIC, there 
was a 42% decrease in any cardiovascu-
lar event and a 57% reduced risk for non-
fatal heart attack, stroke, or death from 
cardiovascular causes when comparing 
the patients who were originally as-
signed to the 2 treatment groups.18 After 
18 years, the overall prevalence of diabe-
tes complications was 50% lower among 
the T1DM patients in the DCCT who were 
randomly assigned to intensive glucose 
control compared with those who re-
ceived conventional treatment, despite 
the fact that A1C levels are no longer 
different between the 2 study groups.19,20 
When the patients who were enrolled 
in the intensive treatment group were 
compared with those enrolled in the 
conventional treatment group, the rate 
of retinopathy was 70% lower at 4 years 
after the DCCT trial ended, 53% lower at 
10 years, and 46% lower at 18 years. Rates 
of ocular surgery, too, were lower at 18 
years in the prior intensive group, with 
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differences of 48% in cataract extraction 
and 44% in vitrectomy or retinal detach-
ment compared with those patients in 
the conventional treatment group.19

Summary
The ADA position statement, which fo-
cused solely on the management and 
treatment paradigm for T1DM, is a sig-
nificant step forward in disease treat-
ment, as opposed to T2DM, which is of-
ten addressed in tandem with T1DM. The 
statement was intentionally written in 
an easy-to-understand format, with evi-
dence-based recommendations through-
out. According to Lori Laffel, MD, MPH, 
chief of pediatric, adolescent, and young 
adult programs at Joslin Diabetes Cen-
ter, “Previously, guidelines for the care of 
persons with diabetes didn’t necessarily 
distinguish between patients with type 
1 and type 2 diabetes. Often the guide-
lines that come out every January from 
the Diabetes Association are very long. 
They compile an entire journal. This 
particular guideline can be digested in a 
brief reading.”21   Laffel is the lead author 
on these guidelines. Beyond its discus-
sion of glycemic targets, the full state-
ment includes discussions on diagnosis, 
evaluation and follow-up, comorbidity 
management, blood glucose monitoring, 
and issues for special populations. EBDM 
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Two policy announcements in Au-
gust, 1 from Medicare and another 
from the US Preventive Services 

Task Force (USPSTF), signal a shift to-
ward understanding that America’s bat-
tle with obesity and diabetes is not only 
a medical but also a behavioral health 
problem, and must be treated as such.

First, CMS announced that it would 
start paying primary care physicians 
$42 a month per patient next year to 
coordinate the care those with chron-
ic diseases that include diabetes, heart 
disease, and depression. According to 
news accounts and The Advisory Board 
Company, the fee is contingent upon 
practices addressing patients’ psycho-
logical and social needs.1

Then, the USPSTF followed up with 
a recommendation that obese or over-
weight patients with cardiovascular 

disease receive intensive behavior-
al counseling. The recommendations, 
published in the , apply to adults age 18 
or older and carry a “B” recommenda-
tion, which means that it is a moderate 
benefit that should be offered to most 
patients.2 

The policy announcements support 
the findings of a study published in Au-
gust 2014 by which studied practices 
that spent extra time with Medicare pa-
tients upfront in an effort to avoid med-
ical costs later.3 The practices capped 
patient loads and featured many ele-
ments that will be required under the 
new CMS reimbursement model – such 
as 24-hour access and coordinated care. 
The study showed the model produced 
better health outcomes and cost savings 
for Medicare Advantage.

The Affordable Care Act requires that 

all preventive services rated B or higher 
be covered, and obesity screening and 
counseling coverage is already includ-
ed for all but a few grandfathered plans. 
However, such counseling typically ends 
a preset number of sessions.

Reimbursing primary care doctors 
(PCPs) is likely to make bigger difference. 
Many PCPs often act as care coordina-
tors without compensation, at a finan-
cial loss. The inability to be compensat-
ed for such coordination tasks is seen as 
a contributing factor to the shortage of 
PCPs nationwide, and to overcrowding 
in practices. Not only is the situation 
unpleasant for doctors and patients, but 
it is viewed as a contributor to the spi-
raling cost of healthcare. EBDM
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