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I N Ta r C I a  T h E r a P E U T I C S

Intarcia Therapeutics will file for FDA approval this fall for its 
ITCA 650 delivery system, which provides patients with type 2 diabetes 
a continuous, microscopic dose of exenatide.

I N  2 0 0 8 ,  the FDA issued Guidance for Industry in 
Diabetes Mellitus: Developing Drugs and Therapeutic 
Biologics for Treatment and Prevention.1 The Guid-
ance recommends that all new medications for the 
treatment of type 2 diabetes (T2D) be tested to ensure 
that they do not lead to an “unacceptable increase 
in cardiovascular risk” by including multiple cardio-
vascular (CV) endpoints in new trials or evaluating 
the frequency of CV events in ongoing or completed 
trials. The American Diabetes and American Heart 
Associations have also weighed in, issuing new guide-
lines on the prevention of CV disease (CVD) among 
patients with diabetes.2 Following the FDA recom-
mendations, sponsors of all dipeptidyl-peptidase-4 
inhibitors (DPP-4is) available in the United States de-
signed at least 1 randomized controlled trial to eval-
uate the CV safety of these medications: saxagliptin 
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P I L L S  T H AT  C O M B I N E  M E T F O R M I N  with some 
other class of medication for type 2 diabetes (T2D) 
have been around for more than a decade. There are 
now more than a dozen on the market, but their total 
impact on outcomes has been as modest as the differ-
ence between swallowing 1 pill or 2. 

Expectations are higher for 2 injectable combinations 
that currently await approval from the FDA. Analysts 
expect annual sales of more than $1 billion from Sa-
nofi’s iGlarLixi (formerly called LixiLan) and IDegLira, 
to be marketed by Novo Nordisk as Xultophy, which 

C O N T I N U E D  O N  S P 5 0 0

T H I S  FA L L ,  I N TA R C I A  T H E R A P E U T I C S  is expected to seek FDA 
approval for ITCA 650, a novel diabetes therapy delivery system that 
has gained notice at professional meetings for more than 2 years. 
Intarcia officials told Evidence-Based Diabetes Management that the 
filing will occur in the third quarter of 2016.

This step will come after months of good news, which included 
positive topline results from a cardiovascular (CV) safety trial.1 

Next came findings presented at the June meeting of the American 
Diabetes Association (ADA), in New Orleans, which showed ITCA 
650 produced better glycemic control and more weight loss than 
sitagliptin over 52 weeks.2
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As MannKind relaunches its inhaled 
insulin, patients share stories of their 
problems gaining access to the drug, 
including a marketing decision by 
Sanofi that is being undone, S P 4 7 3 .

TA L K S  B E G I N

After an historic vote by an FDA 
panel, Dexcom CEO Kevin Sayer said 
the company will begin talking with 
Medicare about expanding CGM 
coverage to the senior population, 
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IN PART TWO of our Peer Exchange 
on the cardiovascular benefits of 
new diabetes therapy, our panelists 
discuss the results of the EMPA-REG  

OUTCOME trial, S P 4 8 8 - S P 4 9 0 .
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Balancing the need for innovation and patient access 
in new therapy raises questions about an old one: insulin.  
See our Editor in Chief’s letter on S P 4 7 2 .
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f r o m  t h e  c h a i r m a n

M I K E  H E N N E S S Y,  S R

W I T H  T H I S  I S S U E  of Evidence-Based Diabetes 
Management, we examine emerging questions 
about therapies to treat the chronic condition 
that is diabetes. Are new drugs always the best? 
Can existing drugs, packaged or combined in new 
ways, offer powerful alternatives for both type 1 
and type 2 disease? Can one of the oldest drugs 
of all, metformin, be delivered at the outset with 
other therapies to keep diabetes from advancing? 
As always, what payers say contributes greatly 

to the course of treatment, and recently, they have spoken through their 
formulary decisions.

As this issue went to press, we learned that the FDA had requested more 
information from Sanofi and Novo Nordisk on competing therapies that 
will combine insulin with a glucagon-like peptide-1 receptor agonist. 
Approvals for the 2 products, which had been expected in August (Sanofi) 
and September (Novo Nordisk), are now delayed until November and 
December, respectively. How much either combination penetrates the 
market will depend, in large measure, on pricing. As we saw last year 
with the new cholesterol therapies, the PCSK9 inhibitors, prospects for 
blockbuster sales were dimmed by pharmacy benefit managers (PBMs) 
setting up strict protocols on who would get the drugs, in part due to the 
$14,000 annual price tag. Sometimes, novel treatments get caught up in this 
tug-of-war between the pharmaceutical giants and the PBMs. As we read 
in our coverage of the controversy over the inhaled insulin Afrezza, payer 
decisions have shaped the fate of a product that patients insist could be a 
game-changer if given a chance.

Increasingly, the large public payers have shifted their interests to 
preventing diabetes in the first place. In a commentary from Solera 
Health’s Brenda Schmidt, we learn how smaller organizations that have 
offered the National Diabetes Prevention Program for years could become 
Medicare “suppliers” starting in 2018. This will represent a major shift for 
government—for decades, the modus operandi have been to let people get 
sick and then spend billions to give them medicines, surgery, dialysis, and 
disability payments. The shift is bringing forth a host of entrepreneurs who 
see opportunity in a new delivery model. Besides Solera, this issue brings 
news from Glytec, which seeks to manage insulin dosing across entire 
hospital systems, a concept that could have implications for population 
health management. For all the problems we see on the Marketplace 
exchanges under the Affordable Care Act, it is refreshing to see that 
entrepreneurship is alive and well.

Sincerely,
Mike Hennessy, Sr
C h a i r m a n  a n d  C E O
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To present policy makers, payers, and providers with the 
clinical, pharmacoeconomic, and regulatory information they 
need to improve efficiency and outcomes in diabetes.
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I N  J U N E ,  I had the opportunity 
to lead a symposium at the Scientific 
Sessions of the American Diabetes 
Association (ADA) called “Follow the 
Money—How Costs and Payments 
Impact Diabetes Care.”   Much of the 
discussion involved new payment 
models, which can provoke lively 

debate on their own. But when the talk turned to the price 
of insulin, that’s when the sparks started to fly.

A speaker asserted that over the long term, the share 
of nonelderly who spend large shares of their income on 
insulin isn’t as large as it seems. But the endocrinologists 
were having none of it. As Irl Hirsch, MD, of the University 
of Washington warned earlier this year, the price of insulin 
and the increased talk about diabetic ketoacidosis are 
highly connected.1 During the bloom of the EpiPen saga 
this summer, Hirsch sounded the alarm that the crisis over 
insulin pricing is just as dire, even if it has unfolded more 
gradually.2 

Work by Elbert Huang, MD, of the University of 
Chicago, along with researchers from the University of 
Michigan and the University of Melbourne in Australia, 
appeared in JAMA in April 2016. The researchers found 
that the price of insulin has more than tripled over the 
past decade, from $231 a year to $731 per patient. By 
contrast, costs for other medications, including those 
commonly used in type 2 diabetes (T2D), have stayed flat 
or declined.3 

To be sure, modern insulins offer superior control, 
often with less hypoglycemia and potentially less weight 
gain. But rising insulin costs have enormous implications; 
for those with type 1 disease, the hormone is needed to 
stay alive. We also know that if individuals with T2D live 
long enough, they likely all will need insulin therapy as a 
result of ongoing beta cell decline. But because of the cost, 
payers may resist reimbursing for insulin or other newer 
classes of diabetes therapy. 

Who is to blame? As our colleagues who treat 
cancer and rare diseases have understood for years, 
nobody’s completely guilty, but nobody’s completely 
innocent either, which makes solutions challenging. 
An informative paper appeared last month in JAMA, by 
Aaron S. Kesselheim, MD, JD, MPH; Jerry Avorn, MD; and 
Ameet Sarpatwari, JD, PhD. It offers both a roadmap to 
how we arrived here and some solutions.4 In the short 
term, the authors say, solutions include rethinking our 
reward system for exclusivity rights for new drugs, giving 
government payers meaningful negotiating power, and 
doing more to get generics to the market. Providers and 
health systems are increasingly incentivized to ensure 
high-value healthcare, pharmaceutical companies are 
challenged with the high cost of bringing new drugs to 

market, payers (which obviously includes the federal 
government and therefore all of us) need to control 
healthcare spending. Unfortunately, at the present, 
patients are caught in between.

In diabetes care, we have many patients who are not 
at goal; there is clearly great unmet need. Therefore, we 
do need new treatment options. Our most recent ADA 
meeting also brought news about combinations of insulin 
and glucagon-like peptide-1 receptor agonists, which 
are discussed in this issue of Evidence-Based Diabetes 
Management. The FDA will likely act on these applications 
before the end of this year. The question is, will patients 
have access? There was a time when this idea would have 
seemed absurd, but those days are over.

It seems easy to blame payers. But when we see 
pharmaceutical companies set high prices—or raise 
prices on older drugs in ways that seem illogical—it’s not 
so straightforward. Today, new benefit designs reveal to 
consumers what drugs actually cost (which is a reason the 
EpiPen uproar happened, and why many believe insulin is 
next.) More and more Americans now have high deductible 
plans—up to 40% of those under age 65, according to a 
new report from the CDC.5  

The downside, however, is that rising healthcare costs 
that were once spread among everyone through higher 
premiums are being borne directly by those with life-
threatening, chronic conditions who need life-sustaining 
medications. Some with diabetes who for years were 
unable to gain coverage finally did so under the Affordable 
Care Act. But now, once again, they find themselves 
struggling each month to scrape together ever-increasing 
out-of-pocket costs for insulin—a drug discovered nearly a 
century ago.  ◆
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Afrezza: Treating Diabetes in a Physiologic Manner
R. Keith Campbell, MBA, BPharm, CDE

A F R E Z Z A  /  C O M M E N TA RY

I N  T H E  M A N Y  Y E A R S  that I have had type 1 diabetes (T1D), 
I have been treated with insulin using syringes and needles, as 
well as insulin pumps. Until recently, none of the available subcu-
taneous (SC) insulins came even close to being absorbed, metab-
olized, and excreted like physiologic insulin. Regular insulin took 
a long time to work and remained in the body for many hours; 
analog insulins were an improvement, but still took too long to 
work and displayed similar delayed metabolism. In addition, all 
of the forms of insulin needed to be injected, and all resulted 
in weight gain and many episodes of low blood glucose levels 
(hypoglycemia). I started on 22-gauge, 1-inch long needles that I 
inserted only halfway.

Today, an inhalable, very rapid-acting insulin—Afrezza, from 
MannKind—has been developed, is available to patients, is 
cost-effective, and has a physiologic profile close to the insulin 
that our body secretes when consuming food.1 

Afrezza is the most rapidly absorbed rapid-acting insulin on the 
market. The insulin concentration from Afrezza peaks at Tmax in 
approximately 12 to 15 minutes and returns to near baseline in 
about 3 hours (FIGURE 1a).2,3 In contrast, the concentration of SC 
rapid-acting insulin analog (SC RAA) peaks at Tmax in about 45 to 
60 minutes and can remain elevated for more than 5 hours. The 
difference in pharmacokinetics (PK) translates into a difference in 
pharmacodynamics (PD): Afrezza’s glucose-lowering effect begins 
sooner and has a shorter duration than SC RAA.3 In the Affinity 
1 trial, Afrezza demonstrated clinical noninferiority to SC RAA 
with significantly lower incidence of hypoglycemia,4 a clinically 
significant benefit for patients. Because Afrezza does its work early 
and then “gets out of the way,” the risk of late hypoglycemia (2 
to 5 hours after the start of a meal) was markedly reduced, while 
postmeal glucose excursions were diminished.

Patients who are motivated to manage their blood glucose levels 
through frequent monitoring—and who understand the effect of 
different doses of Afrezza—do extremely well when using it. Once 
a patient understands his or her individual dose response (eg, “a 
4-unit cartridge reduces my glucose by 30 mg/dL in 90 minutes”), 
frequent blood glucose monitoring or continuous glucose monitor-
ing provides data that can be acted upon quickly with little risk of 
“insulin stacking.” Several patients on pump therapy, who achieved 
glycated hemoglobin (A1C) of 7.5% to 8%, gave up the pump, 
switched to basal insulin injections and prandial (mealtime) Afrez-
za, and reached their A1C goal for the first time in years. The payoff 
for these patients is so great, both in terms of treatment success and 
the freedom from having to think about diabetes all the time, that 
they have become the biggest champions of Afrezza.

Afrezza delivers insulin in a manner that makes it an ideal 
choice for treating type 2 diabetes (T2D). The loss of early first-
phase insulin release, a hallmark of T2D,5 leads to inadequate 
suppression of endogenous glucose production (EGP) and early 

postprandial hyperglycemia.6,7 For patients early in the progres-
sion of T2D, when A1C is less than 7.3%, postprandial glucose 
excursions are the major component of overall hyperglycemia.8 
Not only can Afrezza, with its rapid absorption, complement 
the patient’s late-phase insulin release, but it also has been 
shown to suppress EGP earlier than SC lispro.9 Thus, there might 
be a therapeutic advantage to using Afrezza as the initial treat-
ment early in T2D, particularly for patients whose insulin timing 
is faulty (ie, patients who have diminished early insulin response 
but retain some beta cell function).

As with all insulins, dosing adjustments must be individualized. 
Afrezza’s extremely rapid absorption and short duration of action 
are different from SC RAA, so it is not surprising that a simple unit-
for-unit switch is not the most effective dosing strategy. Rapidly 
absorbed insulin (an intravenous bolus) actually lowers glucose 
less than the slowly absorbed SC lispro.10 The same phenomenon 

R. KEITH CAMPBELL, 

BPHARM, MBA, CDE

F I G U R E  1. Comparing Insulin in the Body: PK/PD Results from Baughman et al.3

Panel a: Insulin concentration-time profiles for Afrezza, SC lispro, and the prandial insulin profile for 
healthy individuals. The endogenous insulin profile was replotted from Lehtonen et al.12 Endogenous 
insulin typically peaks around 30 minutes (between Afrezza and SC RAA) and returns to baseline 
around 3 hours (similar to Afrezza).
Panel b: The PD effect of insulin is measured in glucose clamp studies. The glucose infusion rate (GIR) 
represents the glucose required to meet the demands caused by the insulin.

PD indicates pharmacodynamics; PK, pharmacokinetics; SC RAA, subcutaneous rapid-acting insulin analog.
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is at work with Afrezza, which exhibits a more rapid onset and 
shorter duration than SC RAA (FIGURE 1).3 The implication for 
dosing is that the starting dose of Afrezza may be too low and 
could require up-titration to achieve glucose control. The need 
to increase the dose was reported in MannKind’s Affinity 1 trial4 
where the average Afrezza dose was increased from 30 units/day 
to approximately 43 units/day over a 12-week titration period. 
Subsequent simulation work11 suggests an additional increase of 
30% would have provided better glucose control with no signif-
icant increase in the risk of hypoglycemia. The need for higher 
doses of Afrezza versus SC RAA is a natural consequence of the 
difference in PK/PD profiles.

The use of Afrezza has lagged despite its advantageous PK/PD 
properties, at least in part due to barriers, both real and perceived.

Afrezza Is Impressively Effective 
Afrezza is human insulin, and insulin is known to lower blood 
glucose levels when used appropriately. Like all insulins, Afrezza 
requires individualization and adequate dosing. A consequence 
of its PK/PD profile is that the dose of Afrezza required to control 
glucose will probably be numerically higher than SC RAA. If the 
healthcare provider and patient do not titrate the dose to an ade-
quate blood glucose control, they might believe it does not work.

Lung Issue Perspective 
The delivery of Afrezza via the lungs has raised concerns about ad-
ministration of medications via this route. Years of study and de-
livery of medications into the lungs has generally shown positive 
risk benefit. However, in clinical trials with Afrezza, although there 
were no cases of lung cancer reported in the comparator group, 
the Afrezza group had 4 (2 cases while on study and 2 cases report-
ed spontaneously 2 years after the end of the trial). The observed 
incidence was 0.73 cases per 1000 patient-years compared with 
an expected rate of 1 or 2 cases per 1000 patient-years in patients 
with diabetes (among smokers plus nonsmokers). These numbers 
are insufficient to draw conclusions about an association between 
Afrezza and cancer. A 5-year randomized controlled safety study is 
planned as part of postmarketing requirements.

Spirometry. There is a risk of bronchospasm when any dry 
powder is inhaled by persons with hyper-reactive airways. 
Spirometry is required by the FDA to screen out patients with 
underlying lung disease prior to starting treatment in order 
to avoid the risk of bronchospasm. Follow-up testing (at 6 
months and annually thereafter) is to confirm the absence of 
obstructive lung disease.  A pulmonary substudy is included as 
part of the 5-year safety study.1

Cough. After hypoglycemia, cough was the most common 
adverse event in phase 3 studies of Afrezza. The cough was gen-
erally mild and dry, occurred within 10 minutes of inhalation, 
was transient, and declined with continued use. In phase 2 and 3 
studies, 27% of patients treated with Afrezza reported cough; 2.8% 
discontinued treatment due to cough.2

Accessibility and Cost 
Afrezza is an FDA-approved medication and is being marketed by 
MannKind Corporation through its salesforce. Available through-
out the country, and generally covered by national payers for com-
mercially insured lives, Afrezza has a unique cost-benefit profile 
because of its PK/PD profile and resultant less severe hypoglyce-
mia. It enables patients to have real-time flexibility to correct their 
elevated sugars and does not require an insulin pump. Patients on 
Afrezza have the potential of saving themselves from multiple co-
pays for their needles and other accessories associated with insu-
lin pumps and pens. In addition, patients do not have to manage 
sharps hazards and disposal for their mealtime insulin. The price 
of injectable insulin has been increasing, at a compounded annual 
rate of more than 20%, for the last several years to an average price 
point of about $19 per day, while alternatives, such as Afrezza with 
a fixed price per cartridge, may range from $9 to $18 per day.13  
A prior authorization is often required to help patients get started, 
but unfortunately, this is likely causing many patients to forego 
the benefit of this novel treatment option if their doctors don’t go 
the extra step to get it approved.

The majority of patients with diabetes are not at their ideal treat-
ment goals, which creates opportunity for health plans, doctors, 
and patients to manage the postprandial impact insulin can have. 
Although there are some unknowns to the long-term use of Afrez-
za, the known risks and complications that patients with diabetes 
face with elevated sugars are well established. Afrezza has been 
studied up to 4 years in clinical trials in over 8000 patients, and the 
future trials that are planned will continue to articulate the PK/PD 
profile to demonstrate real-time disease control. 

The PD effect of SC therapy is much like a super tanker: once 
launched, it can change course only very slowly. Patients have no 
choice but to adapt their schedules to meet the demands of insu-
lin. Afrezza is more like a speedboat: its shorter duration of action 
permits navigation between the risks of hyperglycemia and the 
consequences of hypoglycemia.   ◆
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Much quicker onset (more convenient for patients)

Shorter duration of effect

Less hypoglycemia

Cost effective

No hassle dealing with sharps

Easy to use

Time to teach patient much shorter than how to use a pen or vial and syringes

FDA approved

Minimal side effects

Corrects the main problem in T2D of a lack of first-phase insulin release

Available nationally and being marketed by MannKind Corporation

SC indicates subcutaneous; T2D, type 2 diabetes.
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M a r y  C a f f r e y

I N  J A N U A R Y  2 0 1 6 ,  an endocrinologist told his new patient that Mann-
Kind Corporation was “going out of business,” before he rambled on about 
having shorted the stock. The doctor said he didn’t want to write a prior autho-
rization (PA) letter for Afrezza because it might damage his reputation with the 
insurer.

But the patient, Hillard Saveth, didn’t give up. As he relayed in an e-mail to  
Evidence-Based Diabetes Management (EBDM), Saveth had obtained Afrezza 
through his former primary care physician (PCP) before a policy change by 
his pharmacy benefit manager sent him looking for a “letter of medical neces-
sity.” With Afrezza, he’d attained glycated hemoglobin (A1C) levels of 5.7%, his 
lowest ever. As a person with type 2 diabetes (T2D) and an aversion to nee-
dles, Saveth saw Afrezza as a godsend, and he was determined to continue.

By May, the endocrinologist had changed his mind on the fast-acting, prandi-
al inhaled insulin. In the meantime, Saveth spent money out of pocket to stay 
on Afrezza and keep his A1C at 5.7%. During this period, Saveth even asked 
for a letter that said he could get Afrezza if he switched to metformin and 
experienced side effects. He never filled the prescription for metformin that 
his endocrinologist recommended.

“The long and short of it is, you need to have a plan,” Saveth said.

Saveth was one of several people who shared with EBDM their stories of 
trying to gain access to Afrezza, which the FDA approved in June 2014 to 
treat both T2D and type 1 diabetes (T1D), the latter in combination with a 
long-acting basal insulin.1 When EBDM asked patients like Saveth to dis-
cuss problems with payer coverage, they volunteered stories about doctors 
reluctant to prescribe the drug, nurses who championed their cause, and a 
marketing decision by Sanofi that 1 patient found hard to fathom—and that 
MannKind is still working to undo.

Afrezza’s odyssey, both before and after FDA approval, seems like something 
from a novel. On one side sits a small core of devoted patients; on the other, 
there’s an equally active band of analysts who watch MannKind’s every move, 
tracking its cash position and Afrezza’s weekly script count. Through Mann-
Kind’s severed marketing relationship with Sanofi to Afrezza’s closely watched 
relaunch, one of the drug’s bright spots has been patient reports on social 

media, often complete with documentation of “lowest ever” A1C levels.2-4

MannKind’s fortunes could rise or fall based on decisions by formulary man-
agers who, so far, have put Afrezza outside the preferred tier in Tier 3, reserved for 
higher-cost branded drugs. Not only do physicians have to order spirometry tests 
to weed out patients with underlying lung problems (an FDA requirement),1 but 
they also must navigate the PA process. Depending on the plan, some patients 
may not be able to get Afrezza through a PCP, only an endocrinologist. Patients 
also report having to justify why they haven’t tried older therapies first. 

Michael Castagna, MannKind’s chief commercial officer, told EBDM in an 
interview that it’s frustrating to see a product that is “completely differentiat-
ed” from other insulins being treated like an injected product; he said it’s also 
frustrating that there’s been no recognition that Afrezza has not taken a price 
increase in 2 years while other insulins have. (Patients who spoke with EBDM 
reported paying between $180 and $300 out of pocket for Afrezza; a check of 
GoodRx in early September showed pricing between $272 and $300.)5

Among commercial plans, Castagna said, “we have 71% national coverage.” In 
Medicare, restrictions are still severe, but where coverage exists, he said 50% 
of the PAs go through.

This fall, Castagna embarks on the toughest of tasks: a second chance to make 
a first impression. He and his team must reintroduce Afrezza to patients, pay-
ers, and endocrinologists in the wake of Sanofi’s unsuccessful launch, which 
was abandoned in January 2016.4 MannKind has made new hires, is revamp-
ing its speaker program, and will concentrate on endocrinologists, not PCPs.

MannKind does have some new tools: evidence presented this summer at the 
76th Scientific Sessions of the American Diabetes Association (ADA) shows 
the drug works much faster than other insulins and leaves the body quickly 
relative to its rivals. It acts in 16 to 21 minutes compared with 45 to 52 min-
utes for insulin lispro, and its duration of action was shorter by 2 to 3 hours.6 
The company plans an updated label,7 and it has announced a collaboration 
with JDRF (formerly the Juvenile Diabetes Research Foundation) to make the 
drug available in the pediatric population.8 But there have been setbacks, too: 
a snag with changing National Drug Codes delayed Medicaid and Medicare 
reimbursements in August.9

The inhaled insulin powder, which comes in color-coded cartridges of 4-, 8- 
or 12-units to allow patients to customize doses inside the purple-and-white 
inhaler (SEE FIGURE ), will come in a revamped cartridge pack ideal for pa-
tients still learning to titrate the product (see Commentary SP473). Recogniz-
ing its reimbursement and out-of-pocket challenges, MannKind has reworked 
its co-pay card so that patients with commercial coverage can keep their costs 
to as little as $15 a month.7 In the interview, Castagna said the company is 
also working on a fixed cash price. 

F I G U R E . Afrezza Inhaler and Cartridge

PAT I E N T  A C C E S S
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Still, the contrast between the advocates and the analysts is stark: on August 
30, 2016, diaTribe said the advocacy foundation was “very enthusiastic about 
Afrezza’s potential for people with diabetes in need of alternatives to traditional 
insulin, and [we] hope very much that patients will be able to obtain access.”7

On September 2, 2016, Seeking Alpha’s Spencer Osbourne wrote, “From a pure 
investment perspective, the street does not care if Afrezza works or not, nor does 
it care to give a period of time for MannKind to ‘warm up’ into its new role. The 
street cares about whether there is investment potential in this equity or not.”10

Where’s the Inhaler?
Kevin Michelizzi thought there must be some mistake. His doctor gave him 
some Afrezza samples from Sanofi. In an interview, Michelizzi described 
opening the first box, then a second, then a third. The cartridges were there, 
but “none of them had an inhaler.” Michelizzi, who has T1D, thought this was 
absurd and later contacted MannKind to ask, “Are you guys going to fix that?”

Why did Sanofi separate the cartridges from the inhaler? One answer said it 
had to do with refrigeration, while other reports said it had to do with giving 
sales representatives a reason to make repeat calls on physicians. 

Sanofi spokeswoman Anna Robinson first replied in an e-mail, “All Afrezza 
samples included 2 pieces—an inhaler and a box of cartridges. In the rare 
instance when just cartridges were received, Sanofi ensured that the physi-
cian was reminded to provide both pieces when sampling and would deliver 
a sample inhaler to the respective physician if necessary.” In a follow-up 
e-mail, Robinson said that the cartridges required refrigeration, while the 
inhalers did not, so this strategy saved refrigeration space.

“We’re stuck with that decision for the next few months,” said Castagna, who re-
luctantly confirmed the sample configuration. MannKind is retrofitting the man-
ufacturing process so the sample will be in a single box by November, he said.

Overcoming Resistance
By the time of the sample incident, Michelizzi had many concerns about the 
way the rollout had been managed. He was having tremendous success with 
Afrezza, but his own experience and his encounters with doctors suggested the 
word was not getting out. Just to use the product, he’d overcome resistance from 
his endocrinologist’s nurse, who gave him a spirometry test and told him he 
didn’t pass. Michelizzi knew he didn’t have bronchitis, so he brought the results 
to his own nurse practitioner, who said he definitely was a candidate. Then, she 
went to battle with Michelizzi’s insurance company—who went through 20 years 
of his medical history. The payer considered the drug “experimental.”

The nurse practitioner pushed back harder. As with Saveth, Michelizzi paid out 
of pocket at first, which helped his nurse make his case when his blood sugar 
improved. Michelizzi had a medical reason to use Afrezza—as a long-term type 
1 diabetic, he had absorption problems that were being addressed with this 
new product. In a matter of months, his A1C dropped from 8.1% to 6.0%.

Michelizzi still believes Afrezza can be a success if physicians are properly 
educated. He feels so strongly that he bought stock in the company. “I’m defi-
nitely a guy that’s on board. I’ve had exceptional results.” He’s made one more 
change, too. He has a new endocrinologist.

For Saveth, resistance gave way to belief, too. By the time he needed his letter 
of medical necessity in May, his endocrinologist “couldn’t have been more 
helpful.” When Saveth spoke with EBDM this summer, he had just received a 
call that his prescription was covered.

Working With the Evidence
If you had to find a patient and a doctor well-equipped to craft an appeal 
letter, it would be hard to top Mike Hoskins and George Grunberger, MD, 
FACP, FACE. Hoskins is a journalist for DiabetesMine who has lived with T1D 
for more than 30 years, and Grunberger is the past president of the Ameri-
can Association of Clinical Endocrinologists.

When Hoskins decided this spring it was time to switch off his insulin pump 
and go back to injections, he thought Afrezza was worth investigating. “I’d 
heard some good things in the community,” he told EBDM. Hoskins obtained 
samples in May and gave Afrezza a try. By June, he knew he wanted to use it, 
but his HMO, which is part of Blue Cross Blue Shield of Michigan (BCBSM), 
initially denied coverage. BCBSM said Hoskins hadn’t done step therapy—
meaning he had not tried and failed on other insulins.

A statement from Hoskins’ insurer to EBDM spells out the requirement. 
“Many of our Blue Cross Blue Shield of Michigan and Blue Care Network 
plans cover (Afrezza) for type 1 and type 2 diabetes. The criteria: when there 
is a treatment failure of, or intolerance to, at least 3 months of therapy with 
subcutaneous rapid-acting insulin (such as Novolog). Physicians are asked to 
provide information as to why the inhaled product is expected to work when 
the subcutaneous product did not. Members do not have to see an endocri-
nologist.” The statement also says the insurer makes changes based on new 
evidence, but none are planned.

Hoskins’ timing was fortunate: he had just covered the ADA meeting in New Or-
leans, so he and Grunberger included information from MannKind’s late-break-
ing abstracts in the appeal letter. As with Saveth and Michelizzi, his endocrinol-
ogist was able to argue the “clinical reality” was that Hoskins had been using 
Afrezza for the past month. He’d achieved a lower A1C and less glucose variabili-
ty; thus, he had less risk of ending up in the emergency department.

Hoskins said his approval came through “within an hour.” Afrezza isn’t per-
fect, Hoskins said, but “when it works, it’s outstanding.” He still uses Novolog 
at times, and like all those who live with T1D, he’s learned to navigate when 
using different forms of insulin make sense.

Although Hoskins is pleased his case worked out, he knows that not every-
one with diabetes has the same access to information or a physician who is 
a savvy, well-informed advocate. He knows his $80 co-pay would put Afrezza 
beyond the reach of others. He also knows from personal experience that 
many doctors still won’t write the prescription—before he moved to Michi-
gan, his former endocrinologist refused.

It also concerns Hoskins that those making payer coverage decisions about 
Afrezza—and diabetes, generally—don’t understand the need for people 
living with the disease to have choices. “They can say, ‘We’re not looking at 
the money,’” he said, “but they’re only looking at the dollars.”   ◆
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After Historic Vote, Dexcom to Press Medicare 
on CGM Coverage

Mary Caffrey
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D E X C O M  W I L L  B E G I N  T A L K S  W I T H  M E D I C A R E 
while it awaits a final FDA decision on whether patients can use the 
G5 Mobile continuous glucose monitoring (CGM) system for dosing 
insulin, something many patients do already.

In an investors’ call July 22, 2016, Dexcom officials laid out plans to 
start talks with Medicare the day after an FDA advisory panel rec-
ommended a new, “nonadjunctive” indication for the G5, one that 
would no longer require a finger stick test for every dose.1

“We remain committed to expanding CGM access to the Medicare 
population,” Dexcom president and CEO Kevin Sayer, said during 
the call. “We are not going to passively sit back and wait.”2

For Dexcom, the prospect of expanding CGM’s reach to many more 
patients comes 10 years after it first introduced technology that al-
lows persons with diabetes to see not just where their blood glucose 
is, but where it has been and, more importantly, where it is going. 
A CGM system features a sensor piercing the skin that is replaced 
every 7 days, which transmits data to a receiver or a patient’s smart-
phone. New versions allow parents or caregivers to see data as well, 
which means a parent can remotely monitor a child’s blood glucose 
and contact a school nurse if levels appear to be crashing.

While the “finger stick” test, known as self-monitoring of blood glu-
cose (SMBG) is still considered more accurate, it only gives patients 
a snapshot in time. By contrast, the Dexcom G5 features alerts that 
warn when blood glucose has risen or fallen outside a range that 
patients set, along with an alarm that goes off if blood glucose falls 
below 55 mg/dL, a level that puts patients at risk of hypoglycemia 
and loss of cognitive function.1

On July 21, 2106, the Clinical Chemistry and Clinical Toxicology 
Devices panel overwhelmingly endorsed the change, which would 
pave the way for Medicare to no longer deem CGM “precaution-
ary,” and thus unnecessary for diabetes management. The current 
FDA label has been a barrier to Medicare coverage for growing 
numbers of patients with type 1 diabetes (T1D), who gain glyce-
mic control with CGM use, only to lose access when they retire 
and rely on Medicare.1

A change would have more immediate impact for those with T1D, 
but Sayer said Medicare coverage could create access for those with 
advanced type 2 diabetes (T2D) who would benefit from CGM. 
Maintaining glycemic control becomes more difficult with age and 
with longer duration of the disease. Older patients are more likely to 
become “hypo-unaware,” which means they no longer sense symp-
toms when their blood glucose level falls, leaving them at greater 
risk of hypoglycemia.

The FDA panel’s decision came after a daylong hearing that 
brought support from more than 35 patients, parents, doctors, 

and researchers—including some of the top scientists in diabetes 
care. It also followed Dexcom’s presentation of several studies to 
support its cause at the American Diabetes Association (ADA) 
Scientific Sessions in June.3

Use of Real-World Data
Some of the studies involved real-world data (RWD), which appear 
to be more important than ever at FDA. Within days of the panel’s 
votes, FDA issued a draft guidance on the use of real-world evi-
dence to support medical device approvals. 

The document states, “In some circumstances where real-world use 
of a device is in a broader patient population or wider set of circum-
stances than described in the device labeling, it may be possible to 
use existing systematically collected RWD to expand the labeling 
to include additional indications for use or to update the labeling 
to include the new information on safety and effectiveness.”4  The 
draft, issued July 27, 2016, is subject to a 90-day comment period. 
Dexcom declined to comment to Evidence-Based Diabetes Man-
agement about the proposal.

Evolution of Technology is Key
Both at the ADA sessions and during the FDA hearing, physicians, 
familiar with CGM said the current technology is vastly more 
accurate and reliable than earlier versions. 

Lori Laffel, MD, MPH, chief of the Pediatric, Adolescent and 
Young Adult Section of Joslin Diabetes Center, made this case 
to the panel. In June, she told Evidence-Based Diabetes Man-
agement that while “early adopters” 
did see improved glycemic control, 
there were problems with accuracy 
and usability that led to inconsistent 
use, she said. Today, however, “the 
devices have achieved substantial 
improvement in performance, with 
accuracy that is achieving that found 
in blood glucose monitoring with 
traditional finger sticks.”3

The result is more consistent and sus-
tained use, she said. In commenting 
on a Dexcom abstract that analyzed 
several CGM studies, Laffel said that 
if patients taking part in a study—
who were told to check their blood 
glucose—decreased daily blood tests 
by up to 50%,5 “the speculation here 
is that patients must have been using 
CGM to make treatment decisions.”
Tomas Walker, DNP, APRN, CDE, di-
rector of clinical projects for Dexcom, T H E  D E X C O M  G 5  C G M  S Y S T E M
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and the lead author or co-author on several studies presented at 
ADA, agreed with Laffel that improved technology has been key 
to more consistent use among patients. “As someone who had a 
clinical practice for 17 years, I am amazed at how rapidly patients 
have taken to this technology and incorporated it into the way 
they manage their diabetes,” Walker said.

Use of Real-World Data in ADA Presentations
Dexcom’s studies made use of its wealth of data on how patients 
use CGM in real-world settings, including:
 •   One analysis looked at 17.5 million patient records 

from uploads for technical support. Dexcom was able 
to see how patients are using the device—and relation-

ships among thresholds pa-
tients use for receiving an alert, 
glucose levels, and A1C. The 
data showed that 77% of users 
chose an LDL of 80 mg/dL or 
lower; 79% chose an HGL of 180 
mg/dL or higher. Users checked 
their CGM screen an average of 
29 times per day. The study con-
cluded, “When users set their 

glucose alert levels lower, their average and variation 
of the CGM glucose decreased significantly.”5

 •   An analysis of 11 studies of CGM use included 5 that 
reported how often patients performed blood glucose 
monitoring (BGM). Patients’ reduction in blood tests 
varied from taking one fewer test per day to 50% fewer 
tests, but the biggest variable in less BGM was con-
sistent CGM use—especially among those who used 
technology at least 3 months.6

 •   An examination of safety data showed that even among 
outlier CGM readings, the risk of taking the wrong insu-
lin dose or missing signs of hypoglycemia were mini-
mal, and, according to Walker, this is offset by the pres-
ence of alarms that are not a feature of self BGM. “This 
study suggests that the CGM system is accurate enough 
to dose insulin without the need for SMBG confirmation 
and with minimal increased risk of overcorrection to 
patients,” the abstract said.7    ◆
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P O S S I B LY  T H E  F I R S T  T R E AT M E N T  guidelines and the precursors 
to quality metrics survive in one of the oldest known medical texts. In 
1862, Edwin Smith discovered an ancient Egyptian papyrus with med-
ical instruction predating Hippocrates by at least a millennia. The pa-
pyrus included sound medical advice. For example, after head trauma 
it instructed the physician to remove splinters from the brain before 
bandaging. It also included some questionable advice—the papyrus 
recommended the physician apply a crushed ostrich egg topically after 
skull fracture. Notably, prior to describing the recommended treatment 
for each of the 48 listed conditions, the papyrus instructed the physi-
cian to determine which of 3 prognoses best suited the patient. It ad-
vised that, depending on the condition, physicians should tell patients 
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ida’s largest health insurer, with more than 4 million 
members, we saw that the risk for diabetes was one 
of the top 4 risks found in the majority of our mem-
bers who completed a personal health assessment. 
Furthermore, at Florida Blue, the average per member 
per month (PMPM) medical cost trend of someone 
with diabetes is approximately 3 times higher than for 
someone without diabetes.  According to the Ameri-
can Diabetes Association (ADA), more than half of 
Americans, age 65 or older, have prediabetes and are at 
risk of developing type 2 diabetes (T2D).1 Prediabetes 
is a “yellow light,” warning individuals that blood sug-
ars are higher than normal, but not yet high enough 
for a diabetes diagnosis. Nearly 12 million, or 26%, of 
Americans age 65 and older already have a diagnosis 
of diabetes, and that figure is climbing.2 An analysis 
by the CDC, in 2010, estimated that 1 in 3 adults could 
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I n  1 9 4 1 ,  Australian pharmacologist and pathologist 
Howard Florey demonstrated—for the first time—an 
effective process for the mass production of penicillin, 
the antibiotic commonly referred to as the “first won-
der drug.” Although Sir Alexander Fleming discovered 
penicillin in 1928, it was actually Florey’s methods for 
large-scale production of the mold P. chrysogenum 
that fully unlocked the potential of the drug. His work, 
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T H E  M A R C H  T O WA R D  VA L U E - B A S E D  C A R E  is occurring 
on many fronts, with diabetes quality metrics front and center. Provid-
ers from giant hospital systems to primary care practices are looking 
for ways to find savings—and make patients healthier.

In this mix is Glytec, a 10-year-old company founded on the idea that 
taking guesswork and time out of insulin dosing, first in hospital settings 
and then outside them, could dramatically reduce episodes of hypo- and 
hyperglycemia. This would provide savings and lead to better glycated he-
moglobin (A1C) levels for patients with previously uncontrolled diabetes.1

Glytec presented a series of studies at the 76th Scientific Sessions of 
the American Diabetes Association that took place June 10-14, 2016, 
in New Orleans. Study authors spoke with Evidence-Based Diabetes 
Management about what the findings mean for value-based care and 
population health.

The company seeks to manage diabetes through cloud-based systems, 
using FDA-cleared algorithms, collectively known as Glucommander, that 
take into account a patient’s weight, age, and other clinical indicators.  A 
big step has involved integrating the algorithms with Epic, the electronic 
health record (EHR) platform used by many health care systems.

The integration has meant that Glucommander has been “very easily 
accepted” by the nursing staff, said Jagdeesh Ullal, MD, an endocri-
nologist with Sentara Healthcare, a 12-hospital system in Virginia and 
North Carolina that adopted the technology in 2013. Glytec previously 
reported that since the change, Sentara reported an in-hospital hypo-
glycemia rate of 0.83% for intravenous (IV) and subcutaneous insulin 
dosing.2 (Ullal was also a co-author on an economic analysis of the 
cost of hospital-associated hypoglycemia.3)

Outpatient Dosing
Bruce Bode, MD, FACE, a specialist with Atlanta Diabetes Associates and 
a clinical associate professor at Emory University, was an author on a 
separate study involving Glytec’s outpatient technology: Glucommander 
can allow providers to remotely manage patients with type 1 or type 2 
diabetes by using the algorithms to generate dosing recommendations.4

Only the provider uses the algorithm, not the patient, Bode explained; 
information on dosing is then forwarded to the patient via a HIPAA-com-
pliant text or e-mail. “That is why the FDA allowed us to do this,” he said.

In the study, 31 patients were treated for 12 weeks using Glucom-
mander Outpatient, which made personalized dosing recommenda-
tions based on patients’ self-management blood glucose data. The 
mean A1C at baseline was 10.4% and the mean A1C after 12 weeks 
was 7.7%. Of the 7940 blood glucose tests recorded, mild hypoglyce-
mia was found in 1.6% of the blood glucose tests (40-70 mg/dL) and 
no episodes of major hypoglycemia were reported ( <40 mg/dL). In 
patient satisfaction surveys, 96% of the respondents said they would 
recommend the system to a family member or friend.4

In an interview, Bode explained that there are great opportunities for 
remote monitoring and dosing adjustments with staff such as certified 
diabetes educators (CDEs). “One CDE could manage 1000 patients,” he 
said. With shortages at the primary care level to manage this population, 
the technology could greatly improve diabetes management for the diffi-
cult between-visit periods, when patients often struggle.

Opportunity for Savings
Ullal discussed a study led by Joseph A. Aloi, MD, section chief of en-
docrinology and metabolism at Wake Forest Baptist Health. Whereas 
a landmark study in The American Journal of Managed Care, in 2011, 
calculated the cost of an inpatient admission due to hypoglycemia at 
$17,564,5 Aloi, Ullal and their co-authors took a different tact. They 
looked at the cost of events that occur once a patient is already admit-
ted to the hospital, as well as the cost of recurrent events, in light of 
rising costs since 2011.3

The study evaluated data from 44,000 patients admitted to an academic 
medical center, during a 1-year period, with a diagnosis of diabetes 
who were prescribed insulin—the population that might be managed 
by Glytec’s cloud-based technology. They looked at length of stay (LOS) 
and overall cost for those on insulin who had a significant hypoglyce-
mic event versus those who did not, defining such an event as patients 
who had a blood glucose of 50 mg/dL or less. Of the study population, 
387 met the criteria.

Those with a significant event had a LOS of 12.3 days compared with 
4.3 days for the rest. Costs for those with an event were $83,000 com-
pared with $29,700 for those without. Each incremental significant 
event increased costs by about $7000: 2 events were $83,000; 3 events 
were $103,000; 4 were $110,000; and more than 4 were $117,000.

Reducing Nursing Time
Valerie Garrett, MD, who practices at Mission Health in Asheville, 
North Carolina, led a retrospective analysis that compared insulin 
management with Glucommander for 219 patients after cardiovascu-
lar surgery with 1755 patients whose insulin had been managed with 
a different infusion algorithm, EndoTool.6 The capillary blood glucose 
(CBG) target was adjusted from <120 mg/dL with EndoTool to <140 
mg/dL with Glucommander. The incidence of hyperglycemia (BG 
>180 mg/dL) was reduced, from 6% with EndoTool to 3.9% with Glu-
commander. There was no severe hypoglycemia with Glucommander 
and less mild hypoglycemia with this algorithm than with EndoTool.

In an interview, Garrett said the integration of Glucommander into the 
EHR led to a streamlining of the process for the staff, which contribut-
ed directly to the finding that nursing time from CBG due to IV insulin 
titration was cut nearly in half (47%): from 19.9 to 10.5 minutes. Less 
hypoglycemia for patients and less nursing time for the provider are 
important results, she said. “From the perspective of managed care, it 
all matters,” Garrett said.  ◆
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E A R L I E R  T H I S  Y E A R ,  when the FDA granted initial approval 
to Jentadueto XR and a first-line indication to Invokamet, it gave 
fresh momentum to an entire category of medications: single pills 
that combine metformin with some other treatment for type 2 
diabetes (T2D).

Several recent studies suggest that physicians should employ 
combination therapy faster and more aggressively than they have 
in the past. Indeed, a growing body of evidence supports immedi-
ate combination therapy for many patients. There are questions, 
however, about the benefits of physically combining medications. 
Studies show that fixed-dose combinations do improve patient 
adherence to treatment regimens. There is less evidence, however, 
that patients fare better over time with combination pills rather 
than their component pills.

Although a number of payers declined requests from Evi-
dence-Based Diabetes Management to discuss how much value 
they see in the physical combination of existing oral medications, 
their formularies suggest they see some. Most pharmacy benefits 
managers cover most combinations.

“There’s some value in 1 pill instead of 2. We just don’t know 
exactly how much,” John Buse, MD, PhD, a professor at the 

University of North Carolina School 
of Medicine and the director of the 
university’s diabetes care center, told 
Evidence-Based Diabetes Manage-
ment in an interview.

No new trials were required for the 
approval of Jentadueto XR. The 
approval hinged on pre-existing 
validation of its method of delayed 
drug release and trial results from 
the immediate-release version of 
Jentadueto, which combines the 
dipeptidyl peptidase-4 (DPP-4) 
inhibitor linagliptin (Tradjenta) and 
metformin hydrochloride.

Investigators in the immediate-release 
medication’s pivotal trial1 randomized 791 patients to twice-daily 
treatment with 6 regimens: 

•  2.5-mg linagliptin + 1000 mg metformin 
•  2.5-mg linagliptin + 500 mg metformin
•  2.5-mg linagliptin monotherapy
•  500-mg metformin monotherapy 
•  1000-mg metformin monotherapy or placebo 

Mean changes in glycated hemoglobin (A1C) from a baseline of 
8.7% were:

•  –1.7 percentage points (95% CI, –2.0 to –1.4 percentage 
points) for linagliptin + 1000-mg metformin

•  –1.3 percentage points (95% CI, –1.6 to –1.1 percentage 
points) for linagliptin + 500-mg metformin

•  –1.2 percentage points (95% CI, –1.5 to –0.9 percentage 
points) for 1000-mg metformin monotherapy

•  –0.8 percentage points (95% CI, –1.0 to –0.5 percentage 
points) for 500-mg metformin monotherapy

•  –0.6 percentage points (95% CI, –0.9 to –0.3 percentage 
points) for linagliptin monotherapy (all P<.0001). 

Hypoglycemia occurred at a statistically similar rate with com-
bination therapy (1.7%) and metformin monotherapy (2.4%). 
Adverse event rates were comparable across treatment arms, as 
was the absence of any significant change in body weight.

Invokamet, which combines metformin with the sodium-glucose 
cotransporter 2 (SGLT2) inhibitor canagliflozin (Invokana), was 
originally approved as a second-line treatment in 2014. Earlier this 
year, after reviewing evidence from a new phase 3 trial,1 the FDA 
approved the drug as an initial treatment for patients with T2D 
who have A1C levels greater than 7.5%.

Investigators in that trial randomized 1186 untreated patients to 
26 weeks of canagliflozin 100 mg + metformin, canagliflozin 300 
mg + metformin, canagliflozin 100-mg monotherapy, canaglifloz-
in 300-mg monotherapy, or metformin monotherapy. Mean A1C 
levels, which started at 8.8% for all groups, fell by 1.77 percentage 
points in the 100-mg combination group, 1.78 percentage points 
in the 300-mg combination group, 1.37 percentage points in the 
100-mg monotherapy group, 1.42 percentage points in the 300-mg 
monotherapy group, and 1.3 percentage points in the metformin 
monotherapy group. Moreover, members of both combination 
therapy groups lost significantly more weight than metformin 
group members and were significantly more likely to attain A1C 
levels below 7%.

These results led the investigators to conclude that patients who 
resemble the trial population would fare better if they started 
treatment on Invokamet rather than metformin alone. “Initial 
therapy with canagliflozin plus metformin was more effective and 
generally well tolerated versus each monotherapy in drug-naïve 
type 2 diabetes,” they wrote in Diabetes Care.2

It was not the first time that study authors had suggested that some 
newly diagnosed patients would be better off skipping metformin 
monotherapy and moving straight to combination therapy. The 
trial that won Jentadueto’s approval in 2012 used it as a first-line 
treatment, and the investigators who ran the trial concluded that 
the combination performed better than the monotherapy. “Initial 
combination therapy with linagliptin plus metformin was superior 
to metformin monotherapy in improving glycemic control, with a 

As Metformin Combinations Proliferate,  
Questions Arise About Value

Andrew Smith
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THE EFFECT OF 
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THAN EXTENDING THE 

RELEASE OF A SINGLE 

MEDICATION) HAVE ALSO 

REPORTED IMPROVED 

PATIENT COMPLIANCE.

similar safety and tolerability profile, no weight gain, and a low risk 
of hypoglycemia,” they wrote at the time.

Even before that, researchers who had tested several other met-
formin combinations had reached similar conclusions. A 2006 
piece that appeared in Treatments in Endocrinology made a case 
for first-line combination therapy.3 “The glycosylated hemoglobin 
goal in patients with type 2 diabetes mellitus should be to achieve 
as low a value as can be obtained without causing significant or 
frequent hypoglycemia. This is best achieved by utilizing agents 
that lower glucose levels without causing hypoglycemia (thiazo-
lidinediones and metformin),” wrote David S.H. Bell, MB, FACP, 
FACE, the piece’s author. “Utilizing small doses of two drugs will 
also result in a decreased incidence of adverse effects compared 
with a large dose of a single drug.”

A number of recent large studies have shown significant advan-
tages to starting newly diagnosed patients on various types of 
combination therapies. “We decided to test the [American Diabe-
tes Association] algorithm, which was, ‘We put you on metformin. 
When you fail, and you will, I’ll add [another oral medication]. 
When you fail, and you will, I’ll add basal insulin.’ We chose [to 
put it up against] a triple-therapy algorithm, which was a GLP-1 
receptor agonist, low-dose pioglitazone,…and metformin,” said 
Ralph DeFronzo, MD, professor of medicine and chief of the Dia-
betes Division at the University of Texas Health Science Center in 
San Antonio, at an MD Magazine Peer Exchange, while describing 
a trial he’d worked on.

“They all stared with A1C of about 8.8% and A1C came down in 
both groups to about 6.3%. Now, with the ADA algorithm, at the 
end of 3 years, they’re up to 6.7%. With the triple-therapy algo-
rithm, they’re at 5.9%. The incidence of hypoglycemia was 7.5-fold 
greater with the ADA algorithm, but our A1C is 5.9% and theirs is 
6.7%. We measured beta cell function and, at the end of 3 years, 
we had perfectly normal beta cell function with the triple-therapy 
algorithm. With the ADA algorithm, they’d lost about 90% of beta 
cell function. You also saw, with the triple-therapy algorithm, a 
60% increase in insulin sensitivity and no change with the ADA 
algorithm. Weight gain with the ADA algorithm was 3.7 kg. Weight 
loss with the triple therapy algorithm, 3 kg. This is total destruc-
tion of the ADA algorithm.”

There is, however, far less evidence to show that patients who 
use early combination therapy to control A1C experience better 
outcomes than others, according to a 2016 review published 
in the Journal of Diabetes and Its Complications.4 “Support for 
improvement in microvascular and macrovascular outcomes 
with early, aggressive therapy is conflicting. [UK Prospective 
Diabetes Study] supports the use of intensive therapy to im-
prove long-term microvascular and macrovascular outcomes, 
although significant improvements in [myocardial infarction] 
and death from any cause did not materialize until 10 years 
post trial,” wrote Steve Milligan, MD, the author of the review, 
citing Holman et al.5

On the other hand, “The ORIGIN trial was the first key evaluation of 
long-term [cardiovascular] outcomes in patients with T2D. Partici-
pants had [impaired fasting glucose], [impaired glucose tolerance], 
or newly diagnosed T2D, but insulin glargine therapy targeting 
near-normal [fasting plasma glucose] levels did not significantly 

reduce the risk of macrovascular outcomes,”6 Milligan added.
Still, barring strong evidence to the contrary, professional soci-
eties assume that fast-acting, long-lasting blood sugar control 
will eventually improve outcomes. The newest guidelines from 
the American Association of Clinical Endocrinologists and the 
American College of Endocrinology call for metformin monother-
apy in patients whose T2D is newly diagnosed and they have A1C 
less than 6.5%, dual therapy for new patients with A1C ranging 
between 7.5% and 9.0%, and triple therapy for the newest patients 
with A1C levels exceeding 9.0%.7

Even the ADA guidelines now say doctors should consider starting 
new patients with combination therapy, although only with 2 
agents and only in patients with A1C greater than 9%. (For other 
patients, ADA guidelines still recommend at least 3 months of 
metformin monotherapy before the beginning of combination 
therapy.8) Guidelines from both organizations, moreover, urge the 
use of combination therapy whenever monotherapy fails to get 
patients below A1C targets, because there is no doubt that nearly 
any type of combination therapy reduces A1C more than mono-
therapy in most patients.

A 2014 meta-study9 looked at 15 randomized, controlled trials 
with a total of 6693 subjects whose characteristics varied consid-
erably. Mean baseline age ranged from 48.4 to 62.7 years, mean 
baseline duration of disease ranged from 1.6 to 4.1 years, and 
mean baseline A1C ranged from 7.2% to 9.9%. The medication 
classes paired with metformin also varied considerably and in-
cluded thiazolidinediones, insulin secretagogues, DPP-4 inhibi-
tors, or SGLT2 inhibitors. The only thing that didn’t vary much was 
the outcome. Combination therapy reduced A1C more (weighted 
mean difference, –0.43 percentage points; 95% CI, –0.56 to –0.30 
percentage points) and increased the chance that patients would 
get A1C under 7% (relative risk, 1.40; 
95% CI, 1.33-1.48).

The evidence that combination ther-
apy controls blood sugar better than 
monotherapy is overwhelming. The 
evidence that physically combining 
pills produces better outcomes than 
prescribing patients several pills is 
less dramatic. There are, however, 
many studies that find patient adher-
ence increases as the effort required 
to adhere to treatment regimens de-
creases. For example, as noted in the 
cover story about injectable insulin 
combinations, a 2009 review of 20 
studies found a significant negative correlation between doses 
per day and treatment-regimen adherence in all 20 studies,10 al-
though the studies in question examined the impact of consoli-
dating several oral doses given at various times rather than 2 in-
jections taken right after each other.

Efforts to measure the effect of combining multiple pills into 
single pills (rather than extending the release of a single medi-
cation) have also reported improved patient compliance. A 2008 
study11 of patients who were prescribed metformin and a sulfo-
nylurea before August 2000 and Glucovance (which combines 
the 2 medications) after that date used information from claims 
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data to see whether the switch increased the number of days that 
patients at least had both medications on hand. The study authors 
found a 12.8% improvement in adherence.

Another pharmacy claims–based study of treatment adherence by 
patients with diabetes found an even greater effect.12 “Among the 
1815 previously treated patients receiving glyburide or metformin 
monotherapy who required the addition of the alternative agent, 
resulting in combination therapy, adherence rates were signifi-
cantly lower (54.0%; 95% CI, 0.52-0.55) than in the 105 patients 
receiving monotherapy who were switched to fixed-dose combi-
nation therapy (77.0%; 95% CI, 0.72-0.82). The 59 previously treat-
ed patients receiving combination therapy who were switched to 
fixed-dose combination therapy had a significant improvement in 
adherence after the switch (71.0% vs 87.0%; P <.001).”

(Another paper13 notes a potential pitfall with metformin combi-
nations: many such combinations use immediate-release met-
formin, which requires twice-daily dosing. Replacing 2 pills that 
need to be taken once daily with 1 pill that needs to be taken twice 
daily does not reduce pill burden.)

Much of the research into the effects of fixed-dose combinations 
on treatment adherence focuses on cardiovascular disease and 
hypertension, and it typically reaches similar conclusions. A 2010 
meta-analysis of 6 studies of 30,295 patients combined the data 
to report that fixed-dose combinations were associated with a 
29% increase in compliance compared with individual pills.14 A 
2011 meta-analysis of 7 other studies that estimated compliance 
through medication possession found that a combination dou-
bled the risk ratio of patient treatment persistence.15

In addition to the research showing that combination pills 
increase treatment adherence, there is much research demon-
strating that treatment adherence improves long-term outcomes. 
There is not, however, much direct evidence that the use of combi-
nation pills improves long-term outcomes. Indeed, the few studies 
so far that have examined how the increased adherence associated 
with combination pill use affects known risk factors have found 
only small effects, although still significant ones.

A 15-month trial that pitted a 4-pill combination against 4 sepa-
rate pills in 2004 patients found only modest practical improve-
ments.16 “Among patients with or at high risk of cardiovascular 
disease, use of a fixed-dose-combination strategy for blood pres-
sure, cholesterol, and platelet control versus usual care resulted in 
significantly improved medication adherence at 15 months (86% 
vs 65%) and statistically significant, but small improvements, in 
systolic blood pressure (−2.6 mm Hg; 95% CI, −4.0 to −1.1 mm Hg; 
P <.001) and low-density lipoprotein cholesterol (−4.2 mg/dL; 95% 
CI, −6.6 to −1.9 mg/dL; P <.001).”

Without concrete evidence about the effects on long-term 
outcomes, it is impossible to calculate the cost-effectiveness of 
combination pills that cost more than the sum of their compo-
nent parts. In many cases, however, combinations cost less than 
the sum of their component parts, so they are, by definition, 
cost-effective.  ◆
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With Diabetes Prevention Program Proposal,  
CMS Enters a New Frontier in Chronic Disease Prevention

Brenda Schmidt, MS, MBA

O N  J U LY  7 ,  2 0 1 6 ,  CMS issued its annual Physician Fee Sched-
ule, which included a “Proposed Expansion of the Diabetes Preven-
tion Program (DPP) Model.”1 This is the first step toward providing 
the DPP to millions of our nation’s seniors with prediabetes, and the 
beginning of a new era in chronic disease prevention for America.

For years, the medical community has struggled with questions 
about the effectiveness of the DPP, an interventional approach 
based on National Institutes of Health research delivered primar-
ily by nonclinical, noncredentialed community organizations and 
digital DPP providers.2 The DPP was authorized by Congress and 
propelled forward by a public-private partnership with the CDC, 
community-based nonprofits, and the private sector.3 Today, with 
ample evidence that DPP programs help prevent or delay the on-
set of full-blown diabetes in people at risk, and by doing so, save 
money, the answer is unquestionably yes—it works.4,5 Now, the 
question facing policy makers and all those who want the DPP to 
succeed is: how do we make sure that all Americans, including our 
seniors, have access to the program?

The new CMS proposed ruling represents a good start in answer-
ing that question. Some of the key tenets of the proposed DPP 
ruling include:

Referrals: The CMS proposes to allow beneficiaries to participate 
by “self-referral, community-referral, and healthcare practi-
tioner-referral.”

Curriculum: The CMS proposes using a 12-month CDC-approved 
DPP curriculum, with 16 core sessions over 16 to 26 weeks, with 
the option for monthly core maintenance sessions after 6 months. 
CMS further proposes that those who successfully complete the 
yearlong program and maintain the minimum weight loss, be 
eligible for additional monthly maintenance sessions.

Reimbursement: The CMS proposes a reimbursement table using 
a pay-for-performance model, linking payment with number of 
sessions attended and achievement of weight loss goals, as attest-
ed and documented by DPP providers. Documentation should be 
detailed and kept for 7 years, including status, sessions attended, 
coaches, date and place, and weight, and comply with HIPAA and 
all privacy laws. CMS requests feedback on the payment struc-
ture and guidance on the technical infrastructure to meet these 
requirements and other regulatory obligations.

Choice of DPP Provider: The CMS recognizes the importance of 
patient choice to select the DPP provider—called a supplier—that 
best meets each individual’s unique needs and preferences. CMS 
requests guidance on quality metrics for public reporting that 
benchmark DPP performance to support member choice.

There are certainly other issues that need to be further vetted and 
modified before this ruling is finalized. One large concern is that 
many of the DPP providers, recognized by the CDC, are nonclini-
cal and noncredentialed and could not meet the CMS compliance 
and regulatory requirements to provide DPP services to Medicare 
members. The fact is, one of the most compelling aspects of the 
DPP program is that it is delivered by hyperlocal community 

organizations with lower-cost trained lifestyle coaches, so we need 
to find a way to ensure that these nontraditional programs can 
be available to the Medicare population. To improve the maxi-
mum number of lives and save the maximum amount of precious 
healthcare dollars, we need to work together to scale this program 
across the country by leveraging these community organizations 
and digital DPP providers recognized by the CDC. The challenge 
is that the majority of these organizations lack the technology and 
infrastructure necessary to meet the rigorous Medicare documen-
tation, compliance and reporting requirements to prevent and 
detect fraud, waste and abuse and protect patient privacy.

Another concern is whether the proposed administrative bur-
den would have an adverse impact on access. Complying with 
“high-risk” supplier regulations and statutes, requiring all coaches 
get National Provider Identifiers, known as NPI numbers, and 
enroll in Medicare, complying with HIPAA and patchwork of 
privacy laws, auditing and reporting requirements, and other 
new mandates on top of the already paperwork-heavy DPP, may 
be too much. Alternative quality metrics and oversight must be 
considered in order to create an environment that is conducive to 
sustainability and nationwide scalability.

One solution is to use centralized DPP integrators that can network 
the diverse ecosystem of DPP providers nationwide to support 
member choice and ease of referral for all healthcare providers, 
and can also manage the compliance and data privacy and security 
requirements proposed by the CMS. These DPP integrators would 
help bridge the gap between Medicare patients who qualify for 
the DPP, health plans that want to offer it, and the thousands of 
community and digital DPP providers currently offering the pro-
gram. This model would empower people who qualify for DPP with 
a choice of programs, either in their community or online, ensuring 
that they find one that best fits their lifestyle and needs.

America needs to be ready to meet the challenge presented by its 
86 million people with prediabetes. Access, quality, and choice 
will be critical to the future success of the program. How this DPP 
Medicare benefit is implemented sets an important precedent for 
leveraging community organizations and digital providers in our 
healthcare system as an adjunct to primary care, and we need to 
walk this path together to get it right before 2018.  ◆
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Value-Based Reimbursement on Track to Eclipse Fee-for-Service 
by 2020, McKesson Report Finds

Mary Caffrey

THE MOVEMENT TOWARD VALUE-BASED REIMBURSEMENT 
in healthcare has picked up steam over the past 2 years, and if 
trends continue, new payment models will bypass fee-for-service 
(FFS) by the year 2020, a report has found.

McKesson Corporation’s white paper, Journey to Value: The State 
of Value-Based Reimbursement,1 took stock of how well pay-
ers and providers are adapting to payment models that reward 
keeping patients healthy. This follow-up to a 2014 study found that 
value-based reimbursement has reached a “tipping point,” and 
there’s no reversing the move away from old payment models.

Certainly much has changed since 2014. Congress scrapped the 
old Sustainable Growth Rate formula in favor of the Medicare 
Access and CHIPs Reauthorization Act (MACRA) that pushes 
providers at all levels toward value-based payment.2 HHS Secre-
tary Sylvia Mathews Burwell has said that Medicare has already 
reached this year’s goal of basing 30% of payments on alternate 
models and that the goal for 2018 is 50%.3

Andrei Gonzales, MD, McKesson’s director of value-based reim-
bursement initiatives, said the report offers a “realistic view” of 
where payment reform stands. “We’ve gone through that ex-
citement phase, and now we’re getting into the implementation 
phase,” he said in an interview with Evidence-Based Diabetes Man-
agement. “Every stakeholder, regardless of whether they are a pay-
er or provider, realizes this will happen within the next 5 years.”

But there are some speed bumps. The report reveals a readiness 
gap, and Gonzales’ interview confirmed that progress is uneven. 
Small providers, in particular, are not moving into the new payment 
world at the same pace as larger groups, he added. Gonzales said 
that the study asked payers and providers how far along they are to 
being “ready” for payment reform. “Smaller payers and smaller pro-
viders placed themselves as not as far along that spectrum” he said. 
“It was pretty significant when you looked at the providers.”

To gather data, McKesson commissioned ORC International to 
interview senior leaders at 115 payers and 350 providers of various 
sizes. Although responses showed some lack of readiness among 
the smallest stakeholders, Gonzales said there were some very large 
payers (covering more than 2 million enrollees) that were less pre-
pared than midsize ones (covering 500,000 to 2 million enrollees).

Among the findings:
•  As a group, payers say they are 58% along the continuum 

toward full value-based reimbursement, a 10% increase from 
2014. Nearly all payers (97%) and most hospitals (91%) are 
using some mix of value-based payment alongside FFS.

•  Hospitals are 50% along the continuum, up 4% from the  
last report.

•  Of the new payment models, bundled payments are making 

the most headway; they are projected to grow 6% in the next 
5 years. This will put the bundled model ahead of capitated 
payments and shared risk contracts.

•  There’s a gap between where payers and providers are now and 
where they know they must be. Both hospitals and payers say 
bundled payments will account for 17% of reimbursement in 
5 years, but only half of payers and 40% of providers say they 
are ready.

•  Accountable care organizations (ACOs) have gained ground 
and are projected to gain more. This study found 63% of hos-
pitals are part of ACOs, and 47% of those who are not say they 
will join one within 5 years.1

Acting CMS Administrator Andy Slavitt testified in July that MA-
CRA might need to be delayed because many small practices and 
rural providers are not ready to comply.4 The rules for MACRA are 
set to be finalized in November, leaving only 2 months before the 
law is to take effect on January 1, 2017. CMS has expressed con-
cern that pushing smaller practices—especially rural providers—
too quickly could hasten the consolidation that has taken place 
in healthcare. If not well managed, the pace of payment reform 
could wipe out some smaller players, limiting consumer choice 
and access. In the interview, Gonzales said it was “encouraging” 
that Slavitt is speaking publicly about this issue.

Closing the gap between readiness and reality is best done 
through incentives that encourage providers to move toward val-
ue-based models, Gonzales said. Imposing regulations to punish 
stragglers tends to invite pushback from doctors, he said. By con-
trast, the experience with bundled payments shows that with the 
right incentives, when providers see both the financial and clinical 
benefits of embracing value-based models, “these models get ex-
panded.” Indeed, CMS took a pilot for bundling payments for hip 
and knee replacements and replaced it with a mandate that took 
effect April 1, 2016, in 67 markets.5

Providers will buy in, Gonzales said, “if you can show why these 
programs are important, and show providers, ‘Here are some areas 
where you can improve.’” Ultimately, he said, “Providers just want 
to take better care of their patients.”

Hospitals and health plans are using many tools to embrace val-
ue-based care, but these changes are not without consequence. In 
the McKesson report, more than half of payers (53%) say they are 
using tiered networks and 42% say they are using narrow net-
works. Overwhelmingly, they report that quality is the key factor in 
including providers, with 75% saying this is chief criterion. Howev-
er, payers also report that “patient confusion over the cost struc-
ture of these networks is their biggest operational challenge.”1

Patient engagement—whether that means being good con-
sumers of healthcare or taking responsibility for their own 
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health—continues to vex providers and payers alike. Gonzales 
said providers, in particular, report this a “major challenge,” and 
it’s an area where McKesson plans more research. “No one has a 
clear answer” on the best way to encourage patients to be more 
dedicated to their own health, he said.

The report was funded by McKesson Corporation. McKesson 
Health Solutions provides technology, software, and financial tools 
to help payers, hospitals, physician practices, pharmaceutical 
companies, and other entities adapt to new payment models.  ◆
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Getting Ready for Bundled Payments 
in Cardiac Care

Mary Caffrey

VA L U E - B A S E D  C A R E  /  PAY M E N T  R E F O R M

C M S ’  J U LY  2 5 ,  2 0 1 6 ,  proposal that cardiac care be the next 
target for mandatory bundled payments1 has brought a mixed 
response—from fears that things are moving too fast, to concerns 
that safety-net hospitals would not be treated fairly, to applause that 
some of Medicare’s mostly costly and common procedures would 
see an overhaul.

There is opportunity in CMS’ proposal, say 2 consultants who 
work with providers and other stakeholders, to ease the transition 
to value-based care. Meanwhile, the leader of a health system 
cardiac institute told Evidence-Based Diabetes Management that 
his hospitals would hope to participate, since they are already 
working on bundled payments for heart failure.

In interviews, both Donna Cameron, a managing director for the 
Healthcare Performance Improvement Division with Navigant, 
and Michael Abrams, principal and managing partner for Numer-
of & Associates, said it’s no surprise that CMS looked at cardiac 
care as its next therapeutic area for value-based payment reform. 
A bundled payment mandate for hip-and-knee replacement start-
ed in April and would expand under the July proposal.1

Joint replacements and cardiac procedures, such as bypass sur-
gery, have key similarities: they are common, they are expensive, 
and they have too much variation in cost. With heart disease still 
listed as the world’s top killer—accounting for 1 in 7 deaths in the 
United States2—it makes sense that CMS would want payment re-
form in cardiovascular care, which cost the nation $316.6 billion in 
2014.2 Medicare spent $6 billion just on hospitalizations for heart 
attacks in 2014, with treatment costs varying up to 50%.1

Under the proposal, CMS will select hospitals in 98 markets to 
participate in the mandatory bundled payment model, which 
will launch July 1, 2017.1 CMS cited prior success with pilots for 
cardiac bundled payments, as well as a successful program in the 
Geisinger Health System. The hip-and-knee bundle program, now 
in 67 markets, will expand to cover more procedures.1

Focus on Transitions. CMS wants to improve care coordination 
and get more patients into cardiac rehabilitation, which has been 
shown to reduce readmission rates. Transitions of care offer the 
greatest opportunities for savings and improved quality, says Reg-
inald J. Blaber, MD, FACC, executive director of the Cardiovascular 
Institute and vice president for cardiovascular services at Lourdes 
Health System, based in Camden, New Jersey. Lourdes recently 
contracted with one “major payer” for bundled payments, he said, 
although he said it is too early to have results.

When asked how hospitals that treat sizable numbers of low-in-
come patients—as Lourdes does—can adjust to bundled pay-
ments, Blaber said, “It’s not so much an adjustment, but more of 
heightened attention to postacute transitions and making sure 
disadvantaged people get access to care out of the hospital.” 
Health systems need to address barriers to rehab, like finding 
transportation, and they must make sure patients take medica-
tion—even if that means lining up financial assistance, he said.

As payment levels have stalled, Abrams said, hospitals targeted 
those services that brought reimbursement; until recently, care co-
ordination was not among them. He encouraged CMS to abandon 
“piecework” payment models—such as paying hospitals a set fee 
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“I REALIZE THAT THE 

CHANGES INVOLVED IN 

ADAPTING TO VALUE-

BASED CARE MODELS ARE 

EXTENSIVE. BUT I DON’T 

THINK WE HAVE THE LUXURY 

OF TAKING IT AT A PACE 

THAT MAKES EVERYBODY 

COMFORTABLE.”

Michael Abrams, principal and managing 
partner, Numerof & Associates

every time a patient goes to cardiac rehabilitation—and embrace 
payment-based on outcomes. For some, this will mean connect-
ing them with nutrition counseling or smoking cessation support. 
“Lifestyle changes like we’re talking about should be on par with 
treatment,” Abrams said.

Cameron said bringing bundled payments to 
cardiac care will require hospitals to build a 
“postacute partner network” and get patients to 
participate. In the past, she said, cardiac reha-
bilitation had been presented to many patients 
as an option—one with more out-of-pocket 
costs. That approach must change, she said. 
Those organizations that have already been 
proactive about organizing services, and en-
gaging physicians, will see the greatest success, 
Cameron added.

Putting Patients First. Hand-in-hand with care 
coordination, Cameron said, is the need to give 
patients a single point of contact. She witnessed 
this firsthand when her husband had bypass surgery in 2008 and 
an endless stream of phone calls from different providers involved 
in his care. At one point he asked, “Donna, who is my quarter-
back?” He wanted to know who was in charge. But, Cameron said, 
“That is not how our healthcare system has been built.”

Abrams agrees, and said this demands close attention to how re-
imbursement is structured. Making separate payments for getting 
patients to rehabilitation or a nutrition class, instead of paying for 
outcomes, misses the point, he said. “We should be making sure 
all of the provider organizations are accountable for getting a good 
outcome, not incentivizing on a piecemeal basis,” he said.

Resistance in Some Quarters. The American Hospital Association 
(AHA) did not reject the cardiac bundle concept; rather, it ques-
tioned whether providers had the bandwidth to make the shift 
alongside the new hip-and-knee program, as well as  comply with-
the 2015 Medicare Access & CHIP Reauthorization Act. “CMS is 
putting the success of these critical programs at risk,” Tom Nickels, 
AHA executive vice president, said in a statement. “Hospitals are 
under a tremendous burden to ensure these complex models work 
for patients.”3

Resistance isn’t universal, however, as Blaber’s response shows. 
Some providers are further along the path to payment reform 
than others, and Cameron and Abrams don’t see CMS putting on 
the brakes. “This is more evidence that CMS is very committed to 
accelerating the transition to value-based payment models,” Cam-
eron said. Abrams thinks the proposal means that hospitals with 
high cardiac care costs, that have avoided value-based models, 
will be pushed to do so under the new bundle model.

What are the barriers to doctors and hospitals seeing success with 
cardiac care bundles? Both Cameron and Abrams say it’s a combi-
nation of solving technical hurdles—like making sure physicians 
can get timely feedback from payers—to changing the mindset.

Cameron said organizations have to ask: how 
are we providing education? Who are the 
internal “experts” charged with creating a 
good communication plan and getting buy-
in from all the stakeholders? “We find that 
organizations that are successful take a very 
patient-centered view,” she said.

Abrams, whose group works across the entire 
healthcare continuum—educating providers, 
insurers, pharmaceutical manufacturers, and 
device makers—said taking on risk and being 
accountable for outcomes is a sea change 
for many, and his company’s recent survey 
bore out the “readiness gap” for value-based 
care. “It didn’t surprise us to find that the 

overwhelming majority were just dipping their toe in the water,” 
he said.

The question, he said, isn’t whether hospitals and doctors are 
ready, but whether CMS has any choice but to press ahead, given 
the age of the baby boomers. Officials have said 50% of all Medi-
care payments will be based on alternate models by 2018, and a 
recent McKesson report—which also highlighted the readiness 
gap—said value-based models would eclipse fee-for-service by 
2020 (see SP484).

“I realize that the changes involved in adapting to value-based 
care models are extensive,” Abrams said. “But I don’t think we have 
the luxury of taking it at a pace that makes everybody comfort-
able.”  ◆
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T H E R E  A R E  M O R E  T H E R A P E U T I C  O P T I O N S  T H A N 

E V E R  in diabetes care. However, the problem of getting patients 
to take part in them remains, according to a panel of experts who 
took part in a Peer Exchange convened by The American Journal 
of Managed Care.

During the first part of their discussion, the panelists addressed 
how professional societies, consulting endocrinologists, and 
smart software could help primary care providers treat patients 
with diabetes more effectively. They also spoke of strategies for 
enlisting and coordinating the sort of ancillary care providers—
such as dietitians and educators—that have improved outcomes 
in research projects and pilot programs. Despite the challenges, 
trial results that show the possibility of preventing heart attacks 
and strokes, along with treating diabetes, make this “an exciting 
time” for the field, one expert said.

Joining the discussion, which took place ahead of Patient-Cen-
tered Diabetes Care 2016 in Teaneck, New Jersey, were panelists 
Zachary Bloomgarden, MD, professor at the Icahn School of 
Medicine at Mount Sinai; Michael Gardner, MD, medical direc-
tor at the Cosmopolitan International Diabetes and Endocri-
nology Center at the University of Missouri; John A. Johnson, 
MD, MBA, senior medical director at WellCare Health Plans; 
and Robert A. Gabbay, MD, PhD, FACP, senior vice president 

and chief medical officer at Joslin Diabetes Center. Dennis P. 
Scanlon, PhD, professor of health policy and administration at 
Penn State, served as moderator.

Role of the Pharmacist
The second part of the discussion examined the role of another 
type of caregiver: the pharmacist. In an ideal world, physicians 
would have complete electronic health records from every 
patient, including a comprehensive account of pharmaceutical 
usage. In the real world, pharmacists are the only healthcare 
professionals who tend to see all patient prescriptions and know 
how frequently they get filled.

Trial programs have found that pharmacists can use that 
information to spot potential drug interactions and get more 
patients taking their medications on schedule. Now, some large 
pharmacies are working with payers and major care providers 
to do the same on a far larger scale. “Our pharmacists are a part 
of our interdisciplinary care teams because a lot of times, when 
you’re managing members with multiple comorbidities, there are 
drug-drug interactions and creatinine clearance issues that need 
to be factored in,” said Johnson. “There’s communication back 
with the primary care provider because he may not have a line of 
sight into the meds that were written by the specialists if it’s in a 
different health system.”

As Trials Show CV Benefits in Therapy, Panelists Discuss 
“Exciting Time” in Diabetes Care

Andrew Smith

S E C O N D  O F  2  PA R T S
See Part 1, in Evidence-Based Diabetes Management, coverage of Patient-Centered Diabetes Care 2016.
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Unfortunately, such programs are not yet the norm, according to 
Gabbay. “Where there have been pilots, it’s been quite successful, 
and data is quite impressive,” he said. “But most of the chain phar-
macies haven’t moved in that direction.”

Those that have, moreover, have sometimes struggled to provide 
physicians with truly useful information. “The reality is that we 
have so much feedback of meaningless interactions, and at a 
certain point, this really interferes with the ability to truly perceive 
what might be of concern,” Bloomgarden said. “Perhaps if we had 
a pharmacist who was really a member of the team and was in-
volved in helping us to understand what medicines a person was 
taking and what were the clinically meaningful interactions, we 
could get around this. But it’s almost as though we’re at the earliest 
stage and we need to go up several levels to get these approaches 
to work.”

If pharmacists would also use their records to identify and assist 
patients who do not medicate themselves as instructed, that 
might improve outcomes even more. Patient adherence, the pan-
elists all agreed, is a massive problem in diabetes care.

The Right Approach to Gauging Adherence
Over the long term, Bloomgarden noted, adherence rates to 
even the easiest drug regimens—like taking a single statin ev-
ery day—rarely top 70%. Strict adherence to complex regimens, 
particularly those that include injections, is well below 50%. 
Indeed, Bloomgarden said it took him years to convince one of 
his smartest and most rational patients to move from a single-in-
jection regimen to a multiple-injection regimen, even though he 
presented a mountain of evidence that the multiple-injection 
regimen would make the patient feel dramatically better. (And it 
did end up doing so.)

Investigators have yet to find an easy way to fix such problems, 
but research consistently suggests that some approaches produce 
better patient adherence than others. Giving patients some choice 
in their treatment regimens seems to increase their investment 
in the process and boost adherence—as does the way healthcare 
providers discuss their subsequent behavior with them.

Asking “Are you taking your insulin as prescribed?” prompts many 
patients to lie and forces others to make uncomfortable admis-
sions. Questions that make patients feel comfortable with their 
actual behavior before considering strategies for improvement 
can work better: “It’s very hard for most patients to take insulin as 
prescribed, particularly when they’re first starting out. What are 
the biggest barriers for you?” Once patients identify individual 
issues, caregivers can help them develop strategies to overcome 
those issues. 

Such tactics can significantly improve adherence—but only to a 
certain point. Even the most successful pilot programs have strug-
gled to get long-term adherence near 50%, and there is little reason 
to expect any true breakthroughs in the field of patient compliance.

EMPA-REG OUTCOME Trial
There may be real breakthroughs, however, in cardiovascular 
care for patients with diabetes. The panelists expressed genuine 
hope (albeit tempered with caution) about a trio of trials that 
suggest that at least 3 diabetes treatments are cardio-protective. 
The first of these trials, the EMPA-REG OUTCOME trial, reported 
that empagliflozin (Jardiance) reduced the risk of heart attacks, 
strokes, and death from heart disease by 14%, and reduced 
cardiovascular deaths by 38%.1 The second trial found that 
pioglitazone reduced the risk of subsequent heart attack and/or 

stroke by 24% among stroke victims with insulin resistance but 
no diabetes. It was also associated with a 50% reduction in the 
risk of incident diabetes.2 The last of the trials found that use of 
liraglutide reduced the risk of stroke, myocardial infarction, or 
cardiovascular death by 13%.3

“It sort of changes the way we think about choice of medica-
tions,” Gabbay said. “We have that list of [considerations]. Does 
it cause weight gain or not? Does it cause hypoglycemia or not? 
And now we have an expanded number of drugs that say, ‘Does 
it also lower cardiovascular risk beyond its glucose effects?’ And, 
obviously, that’s critically important because the number-one 
reason why people with diabetes die is heart disease. So, any-
thing that’s going to lower that, particularly for people who are 
high risk, it’s hard not to consider that a really important factor 
in weighing the different factors in terms of choice.”

Bloomgarden agreed. “Absolutely. The findings of PROactive, 
which was a big trial of pioglitazone, showed a 50% reduction in 
stroke if you had a history of stroke, and that finding was actu-
ally the rationale for the IRIS trial,” he said. “That leads us to ask 
[questions]: people with diabetes who’ve had strokes, if we can be 
very careful about the known complications of these drugs, should 
they all have a thiazolidinedione? And then, what [is the right 
dose]? Should we aim for lower doses to avoid complications?”

Johnson added that payers, such as WellCare, had a responsibil-
ity to respond to such trial results quickly and, quite possibly, 
take some very expensive steps. Johnson had said earlier in the 
discussion that WellCare typically likes to make at least 1 drug 
from each class available to members by negotiating for all the 
drugs and taking the best deal. The new trial results might force 
payers to embrace particular medications, because empaglifloz-
in and liraglutide are the only medications in their respective 
classes to show cardiovascular benefits. (Empagliflozin is a sodi-
um glucose co-transporter 2 [SGLT2] inhibitor and liraglutide is a 
glucagon-like peptide-1 [GLP-1] receptor agonist.

That said, the panelists noted, physicians must carefully read ac-
tual studies to understand which patients would likely experience 
the benefits that trial populations experience. Trial populations 
rarely reflect the actual make-up of all real-world patients with 
a given disease. They typically reflect sub-sections of the patient 
population, and their findings may or may not hold true for other 
patient groups. “Rather than say, ‘Everybody should take empagli-
flozin,’ you might want to say, ‘Everybody who resembles those 
6000 people [in the trial] who were carefully selected to have a 
certain level of risk factors [should consider empagliflozin].’”

Judging Quality in Diabetes Care
The session ended with a discussion about the 
challenges of judging caregiver performance 
and the potential impact of programs like the 
patient-centered medical home. Many types 
of specialists have argued that it’s hard to infer 
the quality of care they provide from patient 
outcomes because each individual patient and 
each individual condition is different. Worse 
outcomes can be a reflection of incompetence, 
sicker patients, or some other factors.

It is even harder to evaluate the quality of di-
abetes care because outcomes hinge so much 
on patient behavior. Patients who choose to 
eat well, exercise, and medicate themselves 
consistently usually fare very well, even with 

GABBAY

GARDNER

“IT ... CHANGES THE WAY WE 

THINK ABOUT THE CHOICE 

OF MEDICATIONS. ... DOES IT 

CAUSE WEIGHT GAIN OR NOT? 

DOES IT CAUSE HYPOGLYCEMIA 

OR NOT? AND NOW WE HAVE 

AN EXPANDED NUMBER OF 

DRUGS THAT SAY, ‘DOES IT 

ALSO LOWER CARDIOVASCULAR 

RISK BEYOND ITS GLUCOSE 

EFFECTS?’”

Robert A. Gabbay, MD, PhD, FACP,
Joslin Diabetes Center
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HOW AGGRESSIVELY SHOULD PATIENTS WITH DIABETIC 

MACULAR EDEMA (DME) BE TREATED? And what is the right 
treatment? An ophthalmologist and a retina specialist say, for some 
patients, early use of a new class of therapy, the vascular endothe-

lial growth factor (VEGF) inhibitors, could make 
the difference in preventing vision loss—and even 
reversing diabetic retinopathy.

The value of anti-VEGF therapy has been demon-
strated in clinical trials, according to experts who 
took part in a Peer Exchange, “Diabetes-Related 
Complications: A Focus on Diabetic Macular Ede-
ma,” convened earlier this year by The American 
Journal of Managed Care.

Taking part in the discussion were John W. Kitchens, MD, a vitre-
oretinal surgeon at Retina Associates of Kentucky; Rishi P. Singh, 
MD, staff physician at the Cleveland Clinic and assistant professor 
of ophthalmology at Case Western Reserve University; Steven 
Peskin, MD, MBA, FACP, executive medical director of Population 
Health for Horizon Healthcare Innovations of New Jersey; and 
moderator, Peter Salgo, MD, associate director of Surgical Inten-
sive Care at New York-Presbyterian Hospital.

Who Makes Up the Eye Care Team?
The early discussion revealed a troubling fact: despite recommen-
dations that patients with diabetes be screened annually for ocu-
lar conditions, only about 50% of them are evaluated on schedule. 
Salgo returned to this point repeatedly, asking what could be 

Early Use of VEGF Inhibitors Can Prevent 
“Leaving Vision on the Table”

Mary Caffrey

bad doctors. Patients who do the opposite will usually fare very 
poorly, even with good doctors. Caregivers can influence behav-
ior, of course, but they cannot control it.

The panelists acknowledged the difficulty of inspiring compli-
ance, but argued that people who treat patients with diabetes 
must hone their powers of persuasion and improve outcomes. 
“The other thing I’m always a little nervous about is the health-
care community saying, ‘Well, it’s all about patient adherence, 
and so that’s not my problem.’ No. We have an important role in 
that, and there’s certainly interventions that we know that can 
improve adherence and engagement of patients, and I think it’s 
part of our duty as providers to be able to guide people to do the 
things that will be better for their health,” Gabbay said.

Johnson added that the quality measurement tools employed by 
payers and the government—although certainly imperfect—eval-
uate caregivers in a number of different ways and have proven 
their value in predicting outcomes. “If you look at a Stars rating, 
the biggest components would be HEDIS (Healthcare Effective-
ness Data and Information Set) and CAHPS (Consumer Assess-
ment of Healthcare Providers and Systems),” Gabbay said, refer-
ring to the ratings used by Medicare Advantage plans. “CAHPS is 
the consumer survey that the general public, if they’re included in 
the sample, fill out and give an assessment of the care they receive 
from the health plan. HEDIS gives us more quality data on how 
the provider and the patient are performing. Controlling of blood 
pressure, controlling of [glycated hemoglobin], medication adher-
ence: not just that the doctor did a great job of prescribing it, but 
is the person actually taking it and getting it filled.”

There was general agreement that physicians and other caregivers 
could influence patient behavior enough to judge them (partially) 
on their ability to inspire good behavior. There was also agreement 

that efforts to move from a fee-for-service model to a model that 
rewards doctors for reducing costs by improving outcomes would 
probably lead to better care.

Indeed, the combination of innovative models for care delivery 
and steady progress in drug development make panel members 
optimistic about the future of diabetes care. “It is an extremely 
exciting time to be in the diabetes care space with all of the new 
things that we’re finding, all of the new things that we can do with 
medications in terms of, maybe finally, addressing cardiovascular 
disease and the comorbidities of diabetes,” said Gardner.

It will still be a challenge, however, to translate new discoveries 
into better outcomes for all patients. Part of that challenge lies in 
disseminating new discoveries about best practices from research-
ers and specialists to the primary care providers who treat most 
patients with diabetes, Gardner said.

Part of the challenge lies in making the commitment to personal-
ize care. “In terms of individualizing our care, [we need to answer 
a lot of questions]: what do you do for a living? Is this really a 
meaningful plan for you? Does it get at what you need? Does it 
get at what your hopes and dreams, aspirations, etc are?”  ◆
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“WE KNOW THAT 95% OF 

VISION LOSS FROM DIABETIC 

RETINOPATHY IS PREVENTABLE 

OR TREATABLE.”

John W. KItchens, MD,
Retina Associates of Kentucky

Early Statin 
Use May 
Protect Against 
Infection

V I E W  M O R E  AT:
H T T P : / / B I T. LY / 2 C D S B C V

A D D I T I O N A L  R E S O U R C E S



A J M C . C O M      S E P T E M B E R  2 0 1 6     SP491

www.ajmc.com/about/ebdm |  EBDiabetes

P E E R  E X C H A N G E ™  /  D I A B E T I C  M A C U L A R  E D E M A

SALGO

KITCHENS

done to raise that percentage, which Singh said is actually higher 
in managed care settings—and better than it once was.

Optometrists—who are not medical doctors—may do some 
routine screenings, with other examination done by ophthal-
mologists. If a problem is found, the patient might see a retina 
specialist, a rarer subspecialty that Kitchens said focuses on 
macular degeneration, diabetic retinopathy, and vein occlusions. 
Once patients have center-involved DME, Kitchens said, “those 
patients really do better with retina specialists.”

The order of treatment matters, Kitchens and Singh agreed. 
Years ago, laser treatments were the standard of care for DME, 
but that no longer holds—and using laser treatments first may 
even limit the effectiveness of VEGF inhibitors. This sea change 
has created new practice patterns, Kitchens and Singh said, 
with retina specialists consulting with ophthalmology practices 
from afar, or setting up multiple offices and traveling to where 
the patients are.

Peskin agreed, saying that asking someone to travel 25 miles in 
New Jersey might take more than an hour; this won’t work for 
patients who tend to be older with other health problems. Singh 
said specialists may even fly in to see patients. “That’s pretty 
much a commonality in our field now,” he said.

The team-based approach is becoming the norm in diabetes 
care, according to the panelists. Peskin discussed how new re-
imbursement models, such as bundled payments, are rewarding 
those “high-performing practices” that use diabetes educators, 
even if this group does not bill directly. Peskin praised members 
of the American Association of Diabetes Educators as “very pas-
sionate and very engaged in the process.”

Why Early Intervention Matters
“We know that 95% of vision loss from diabetic retinopathy is pre-
ventable or treatable,” Kitchens said. While early intervention may 
appear to cost more up front, this can “negate some of the cost 
advantages or disadvantages of certain medications,” he said.
Using anti-VEGF therapy up front is cost-effective, Kitchens said, 
because there’s a greater chance of preserving vision than waiting 
for laser treatments to fail. 

Singh cited a randomized, placebo-controlled crossover study 
that showed patients who waited a year for anti-VEGF therapy 
could not gain as much visual acuity. “We know that the cut 
point is at least 1 year, and probably earlier than that,” he said. 

“It has been shown in the past few years, and in a few studies, 
that laser is not the standard of care for this treatment any-
more,” Singh added. 

What are the barriers to screening more people with diabetes? 
Singh said major professional societies have not endorsed 
newer imaging technologies that could cut time from the 
process, and many patients don’t want to miss an afternoon of 
work for dilation. “It takes people out 3 to 4 hours necessarily 
for that process,” he said. 

A change in protocols and payer policies could revolutionize 
screening, putting tools in convenient places like pharmacies 
and getting patients into care earlier. Peskin was candid that 
socioeconomic factors and payer policies can slow the process. 
Singh said Medicare—which funds most of the affected popu-
lation—needs to pay for more preventive care. 

The Affordable Care Act (ACA) has given more patients cov-
erage, but the list of preventive services that are fully covered 
leaves gaps. Along with that, Kitchens said, patient education 
matters. “Even if you get the services covered, you’ve got to get 
the patients engaged into going to get the exam.”

Today, he said, treatments exist that can “dramatically improve 
patients’ visual acuity, reduce not only diabetic macular edema 
[but] also reverse retinopathy. When physicians and patients 
understand that, they’re much more engaged and interested in 
going to see somebody.”

VEGF Inhibitors Now First-Line Therapy
Until recently, first-line treatment for DME involved laser photoco-
agulation. Other options were intraocular steroids and, for the most 
severe cases, surgery. Today, anti-VEGF therapy has changed the 
order: the therapy is considered first-line treatment, Singh said.
VEGF inhibitors are given by injection, according to protocols that 
vary depending on which version is used. Kitchens discussed 2 
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important studies, by the Diabetic Retinopathy Clinical Research 
(DRCR) Network, that showed,

1.  VEGF inhibitors were better than other options 
2.  Patients with more serious vision loss when treatment be-

gins will benefit from the 2 anti-VEGF therapies developed 
specifically for ocular conditions, rather than a much cheap-
er version used off label.

DRCR Protocol I Study. Kitchens discussed results that compared 
improvements in visual acuity after treatment with the VEGF in-
hibitor ranibizumab (Lucentis) or the steroid, triamcinolone, with 
laser treatment. Reported in Ophthalmology in 2010, these results 
showed that the VEGF inhibitor should be considered for patients 
with DME.1 In 2012, a follow-up study found that, based on the 
amount of vision restored, the cost of treating these patients with 
the VEGF inhibitor could be justified by the Veterans’ Administra-
tion.2  By the 3-year mark, results showed that for some patients, 
starting ranibizumab with deferring laser treatment “is no better, 
and possibly worse,” than starting with the VEGF inhibitor and 
deferring laser treatment.3 

Singh said an important cross-over study comparing patients 
who had laser treatment alone versus VEGF therapy for a year 
found that those who had laser-only first didn’t gain as much 
visual acuity if they later began using ranibizumab.4 “So we know 
the cut point is at least one year, and probably earlier than that,” 
he said.

“That was really a sea change for what we do,” Kitchens said. 
“Almost everyone now starts with anti-VEFG therapy.” Because 
vision was improving, patients had as many as 9 injections the 
first year, but, over time, they had fewer injections per year, he 
said. Salgo asked if this meant the therapy was “turning the dis-
ease process off.” 

“Not just the macular edema, but also the diabetic retinopathy,” 
Kitchens said. The patients with nonproliferative retinopathy of-
ten saw many degrees of improvement. “So you’re taking the worst 
of the worst and pulling them out of the fire,” he said.

Said Singh, “It’s all brand new.”

Will Payers Fund New Anti-VEGF Therapies?
Asked if payers are willing to fund anti-VEGF therapy, Peskin said, 
“We certainly do pay for these therapies; where the rubber meets 
the road sometimes is the amount of treatment or the treatment 
options.”

The discovery that bevacizumab (Avastin), an anti-VEGF treat-
ment often used in colorectal, lung, and ovarian cancer, could be 
repackaged off-label and have some effect on DME made payers 
want to force eye specialists to try this treatment first. After all, the 
price difference was huge—$50 a dose for bevacizumab compared 
with up to $2000 for alternatives.5 But another study by the DRCR 
showed that not all VEGF therapies are the same.

DRCR Protocol T. This study compared bevacizumab with ran-
ibizumab and a newer anti-VEGF therapy, aflibercept (Eylea), in 
a head-to-head trial.6 As Kitchens discussed, patients who started 
with better vision, up to about 20/40 in the eye, “did equally well 
with all the medicines.” But for patients starting with more im-
paired vision, 20/50 or worse, Kitchens said, “they actually did 
better with one of the other anti-VEGF medicines, not by a little 
but by a lot.” 
 

(Results showed that patients starting with 20/50 vision or worse 
who were treated with the newer medication, aflibercept, did best 
of all.6)

When payers insist that even those with more impaired vision 
must start with bevacizumab, Kitchens said, “that’s where we run 
into trouble.” Eye specialists are told to wait until treatment fails, 
“and that definition of failure paints us into a corner.” 

But given the price difference, is it wrong to tell physicians what 
to use? Singh said it’s important to pay attention to the “art” of 
medicine, which is what led to the discovery of the off-label op-
tion in the first place. When a more expensive therapy is desired, 
his practice works with payers and makes sure preauthorizations 
are in place, well in advance, so there are no surprises. Peskin 
said medical directors are willing to take phone calls and have a 
discussion based on new evidence, but Kitchens said many eye 
specialists won’t try.

Thus, the challenge of DME is getting patients screened, identi-
fying those who need treatment, and picking the right treatment. 
“If you don’t treat these patients early, you’re leaving vision on 
the table,” Kitchens said.

The Road Ahead in DME and Diabetes Care
New payment models and incentives for providing the best care, 
Peskin said, represent a “seismic” change. “We want to see that 
quality is preserved so that we don’t have amputations, so that we 
don’t have people that end up blind, so that we don’t have people 
that end up on dialysis,” he said. While Horizon has not tried bun-
dled payments in eye care, he said, “but I’m sure we will.”

Salgo kept returning to the 50% who aren’t being screened. “I think 
a lot of it’s related to diabetes education,” Singh said. “We have to 
come up with more efficient screening methods,” and new loca-
tions, he said. “We’re taking the care to where the populations are, 
rather than having people go to the eye retailer,” Peskin said.

The ACA has expanded coverage and offers some new options, 
but Kitchens said change will take time: “You can’t really turn the 
Titanic around overnight.”  ◆
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Studies Find Fear of Vision Loss, 
Diabetic Retinopathy Linked With 
Not Moving
Mary Caffrey

A S  T H E  N U M B E R  O F  I N D I V I D U A L S  with diabetes rises worldwide, a 
pair of studies in JAMA Ophthalmology finds that being idle is strongly tied to 
having diabetic retinopathy (DR), that people fear vision loss as much as, or 
more than, losing their hearing, speech, memory, or a limb.

Paul D. Loprinzi, PhD, of the University of Mississippi, 
examined data from the National Health and Nutrition 
Examination Survey and found a connection between 
sedentary behavior and DR, based on assessments from 
2005 and 2006 involving 282 participants with diabetes.1 
Participants in the study, with an average age of 62 years, 
wore an accelerometer to track whether they were moving.

In a letter to the journal, Loprinzi reported that for every 1-hour daily increase 
in sedentary behavior, participants increased their odds of having mild or 
worse DR by 16%. Total physical activity was not associated with DR, which 
suggests that extended periods with no activity are unhealthy.

“The plausibility of this positive association between sedentary behavior 
and diabetic retinopathy may, in part, be a result of the increased cardio-
vascular risks associated with sedentary behavior, which, in turn, may 
increase the risk of DR,” Loprinzi writes. Although the association was 
observed, showing a direct cause-and-effect relationship would require 
interventional trials, he wrote.

About 29 million Americans have diabetes, with the vast majority diagnosed 
with type 2 diabetes, a condition strongly associated with obesity. Both con-
ditions are rising worldwide, with the most recent estimate from the World 
Health Organization putting the number with diabetes at 422 million. The 
most recent estimate of the burden of diabetes in the United States found 
healthcare and lost productivity cost $245 billion a year.2,3 Changes in diet, 
lifestyle, and urbanization have all been blamed for this twin epidemic,  

which is overwhelming health systems around the globe. In the United States, 
an estimated $1 of every $3 spent in Medicare stems from diabetes.4

Diabetic retinopathy and diabetic macular edema are among the worst com-
plications associated with diabetes. A panel convened by The American Jour-
nal of Managed Care (AJMC) found that many patients with diabetes do not 
fully understand the risks and that screening falls short of where it should be 
to prevent progression of eye disease (see SP490-SP492.) This persists despite 
the fact that patients fear vision loss. A separate survey in the same issue ex-
plored patient fears of vision loss relative to other health outcomes. Adrienne 
W. Scott, MD, of Johns Hopkins University, and colleagues examined respons-
es from 2044 US adults, with an average age of 46 years.5 The group was 48% 
male, and 11% were uninsured. Among them, 63% already wore glasses. The 
survey found that:

•  88% believed good vision is vital to overall health.
•  47% believed losing vision was the worst possible health outcome.
•  Quality-of-life concerns topped the list of fears associated with  

vision loss.

However, as experts on the AJMC panel reported, even though 66% of respon-
dents were aware of cataracts and 63% knew about glaucoma, 25% were not 
aware of any eye conditions, only half were aware of how smoking can cause 
vision loss, and only half were aware of macular degeneration. The authors 
said the findings show vision loss matters to patients, even if they are not pre-
cisely aware of conditions that can cause it.

“The findings underscore the importance of good eyesight to most and that 
having good vision is key to one’s overall sense of well-being,” they wrote.  ◆

R E F E R E N C E S

1. Loprinzi PD. Association of accelerometer-assessed sedentary behavior with diabetic retinopathy in the United 

States [published online August 4, 2016]. JAMA Opthalmol. doi: 10.1001/jamaophthalmol.2016.2400.

2. NCD Risk Factor Collaboration. Worldwide trends in diabetes since 1980: a pooled analysis of 751 population-based 

studies with 4·4 million participants [published online April 6, 2016]. Lancet. doi: 10.1016/S0140-6736(16)00618-8. 

3. American Diabetes Association. Economic costs of diabetes in the US in 2012. Diabetes Care. 2013;36(4):1003346. 

doi: 10.2337/dc122625. 

4. American Diabetes Association. The staggering costs of diabetes in America. ADA website. http://www.diabetes.

org/diabetes-basics/statistics/infographics/adv-staggering-cost-of-diabetes.html. Accessed August 22, 2016.

5. Scott AW, Bressler NM, Folkes SF, Wittenborn JS, Jorkasy J. Public attitudes about eye and vision health [published 

online August 4, 2016]. JAMA Opthalmol. doi: 10.1001/jamaophthalmol.2016.2627.

The Patient Access Network (PAN) Foundation, in collaboration with The American Journal of Managed Care  
(AJMC), is hosting the 2nd Annual PAN Foundation Call for Papers. 

The PAN Foundation and AJMC are seeking papers that identify sustainable strategies for providing access  
to critical medications for Medicare and Affordable Care Act (ACA) beneficiaries. The requested papers should propose 
ways to reduce or eliminate barriers and disparities that Medicare and ACA enrollees face in obtaining medications  
to treat life-threatening, chronic, and rare diseases. 

PAN Challenge entrants shall:
• Describe the proposed strategies
• Provide theoretical models, research studies, or real-world examples of these strategies
• Indicate the incremental cost of the strategies and how they would be funded

Winning papers will be announced in early 2017 and published in an upcoming special issue of AJMC. 

For more information about the PAN Foundation Call for Papers, please visit:  
www.panfoundation.org/index.php/en/advocacy-groups/the-pan-challenge. 

To submit your abstract for consideration, please visit:  
www.panfoundation.org/files/HowtoEnter_PANChallenge.pdf.  
Submissions are due by October 30, 2016

For questions, contact Amy Niles, Vice President, External Affairs,  
PAN Foundation at aniles@panfoundation.org or 202-661-8073. www.panfoundation.org

PAN Challenge
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Study Reveals How 
Chronic Kidney Disease 
Can Cause Diabetes
Mary Caffrey

M E T F O R M I N  H A S  B E E N  T H E  F O U N D AT I O N  of type 2 diabetes 
(T2D) care for decades, but not everyone has a good response. A study in the 
journal Nature Genetics explains why: some patients have genetic variants that 
cause the body to respond extremely well to the drug.1

The study presents the first results from the Metformin Genetics Consortium, 
known as MetGen, a venture jointly led by Kathleen M. Giacomini, PhD, of 
the University of California at San Francisco, and Ewan Pearson, PhD, of the 
University of Dundee in Scotland. As the authors note, despite metformin’s 
widespread use—more than 100 million patients take it—its mechanism of 
action remained unclear.

Treating everyone with diabetes the same way overlooks the fact that patients 
respond very differently to therapies. There are more T2D therapies than ever 
today, and MetGen is a step toward a precision-medicine approach to diabetes 
care, one that would steer drugs to patients who would respond the best.

MetGen reported a 3-stage genome-wide association study that involved 
13,123 patients of diverse ethnic backgrounds. Researchers found that a vari-
ant of the gene SLC2A2, which encodes the glucose transporter gene GLUT2, 
was correlated with a strong response to metformin.

GLUT2 regulates how glucose moves among the liver, the blood, and the kid-
neys. Patients with the variant had less of this glucose transporter gene, hamper-
ing the liver’s ability to process blood glucose. Metformin reversed this effect.

What’s more, researchers found that the variant was also linked to higher body 
weight, which might explain the observation that metformin works best on 
overweight patients. For some patients, the effect is profound: they respond as 
if they were taking a double dose of metformin.

In recent years, presenters at the American Diabetes Association (ADA) Scien-
tific Sessions have called for a more individualized approach to diabetes care, 
and some question the wisdom of trying older, cheaper drugs until they fail 
before tackling diabetes with newer, more powerful therapies. Diabetes, some 
say, should be treated more like cancer: give powerful treatments early on 
when they will have the greatest effect.

At the 2014 ADA meeting in San Francisco, for example, Ravi Retnakaran, MD, 
an endocrinologist from the University of Toronto and Mount Sinai Hospital of 
Toronto, discussed the effects of giving patients with T2D short courses of insulin 
for 4 to 8 weeks, before beta cell function is so damaged it cannot be restored.2

Pearson said more work is needed before clinicians can change the way they 
use metformin, but the study is an important step. “This finding suggests some 
patients should be treated with higher doses than others to get the same effect. 
This really does move us a step closer to truly targeted therapy in the treatment 
of diabetes.”3  ◆
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Different Responses to Metformin? 
It’s in the Genes, Study Finds
Mary Caffrey

C H R O N I C  K I D N E Y  D I S E A S E  ( C K D )  is often thought of as a complica-
tion of diabetes, but CKD can also cause diabetes, according to the results of a 
study from Canada.

Researchers at the University of Montreal Hospital Research Center have 
uncovered the mechanism that can cause nondiabetic kidney disease to ul-
timately trigger diabetes, as reported in the Journal of Clinical Investigation. 
According to Vincent Poitout, DVM, PhD, director of the research center, ob-
servations with mice and humans have revealed how the inability to process 
urea causes toxins to build up in the body, impairing insulin secretion and 
elevating blood glucose.

In CKD, the kidneys slowly lose their ability to filter waste from the blood. 
As the disease progresses, patients must undergo dialysis or receive a kidney 
transplant. CKD often follows years of progression of diabetes, but research-
ers wanted to know why those who did not have diabetes at the start ulti-
mately experienced elevated blood glucose levels.

Urea, which is normally excreted in the urine, plays a surprising role in the 
process. “Urea is part of this cocktail of waste that accumulates in the blood. 
In nephrology textbooks, urea is presented as a harmless product. This study 
demonstrates the opposite, that urea is directly responsible for impaired insulin 
secretion in chronic kidney disease,” said Laetitia Koppe, MD, PhD, lead author 
on the paper.

The authors report that a protein in pancreatic beta cells, called phosphofruc-
tokinase 1, is adversely affected by increased blood urea. The presence of the 
waste product impaired insulin secretion, causing oxidative stress and exces-
sive glycosylation of the phosphofructokinase 1. This, Poitout said, “causes an 
imbalance of blood glucose and may progress to diabetes.”

Uncovering this link could lead to a therapeutic solution, such as taking an-
tioxidants to protect the pancreatic beta cells, Poitout said. More studies are 
needed to confirm the findings in humans.  ◆
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Some see ITCA 650 as a game changer, because the matchstick-size 
device that delivers a continuous, microscopic dose of exenatide 
solves a huge problem in diabetes care: medication adherence. 
ITCA 650’s minipump, which is inserted beneath the skin in 1 of 4 
areas on the stomach, propels exenatide on its own and only re-
quires the patient to be seen every 6 months to replace the pump.

To make this point, during the ADA sessions, Intarcia highlighted 
an analysis of data from the National Health and Nutrition Ex-
amination Survey, which show that only about 50% of diabetes 
patients achieve a glycated hemoglobin (A1C) goal of less than 7% 
with available therapies. The analysis found that poor adherence 
accounts for 75% of the drop-off in efficacy from clinical trials to 
real-world results.3

Cardiovascular Safety Trial
On May 6, 2016, Intarcia announced that it had met targets of 
a 3-year CV safety trial, which cleared the way for the company 
to seek FDA approval.1 Following an episode with rosiglitazone, 
regulators now require CV outcomes trials for all new diabetes 
and obesity therapies. Many of these “CVOTs” continue into the 
postmarketing period, but more recently some therapies have 
come to FDA with safety results in hand. (Sanofi’s lixisenatide 
gained approval with CV results already complete.4)

Also, in May, Intarcia announced $75 million in new financing, 
designed to ramp up production of ITCA 650 in anticipation 
of a global launch.1 At press time, Intarcia had not announced 
when the full results of the CV safety trial, FREEDOM-CVO, 
would be presented.

Clinical Findings at ADA
For the second straight year, attendees at ADA packed the room 
to hear Intarcia’s latest results. Julio Rosenstock, MD, of the Dallas 
Diabetes and Endocrine Center, presented results on June 12, 2016, 
from the randomized controlled trial involving 535 patients with 
uncontrolled type 2 diabetes (T2D). All were taking metformin and 
had glycated hemoglobin of at least 7.5%, up to 10.5%. Patients were 
randomized to take either ITCA 650 with a daily dose of 60 mcg, or 
100 mg of sitagliptin.2 
 
Results showed that patients in the ITCA 650 arm had a significantly 
greater reduction in A1C, with this arm experiencing an average 1.5% 
reduction compared with 0.8% for the sitagliptin arm. Also, 61% of 
the ITCA 650 patients achieved an A1C of less than 7%, the target 
recommended by ADA, compared with 42% for the sitagliptin arm. 
Patients in the ITCA 650 arm lost an average of 8.8 pounds, com-
pared with 2.8 pounds for the sitagliptin arm.

The Key Word Is “Persistence”
When presenting earlier findings at ADA in 2015, Rosenstock de-
scribed the “transformational” possibilities of ITCA 650. This June, 
in New Orleans, he said the key word to keep in mind with ITCA 
650 is “persistence.”

“Persistence means that people don’t just start the medication, but 
they stay on the medication,” he said. The ITCA 650 minipump is 
designed to be replaced at the 2-month mark after a run-in with 
a lower dose; then patients move to a higher dose and the pump 
is replaced every 6 months. But, Rosenstock said, eventually, the 
pump could be replaced once a year.

He said exenatide was generally well tolerated; discontinuations 
for nausea were in the “low single digits” according to a statement. 
Rosenstock said some patients would have nausea as they became 
acclimated to the drug and again when the dose increased, but 
not after that. Site reactions were consistent with minor surgery.

At the past 2 ADA meetings, visitors have crowded the Intarcia 
exhibit to see how the minipump is inserted and to feel a sample 
pump below the surface of the model’s artificial “skin.” A separate 
poster at ADA, in New Orleans, showed that only a tiny portion of 
the more than 18,000 placements, involving 5200 patients (0.7%), 
have required a removal.5 During his presentation, Rosenstock 
said the insertion technique for minipump has improved steadily. 
“It is very superficial; it does not get too deep.”

At ADA, Intarcia president and chief executive officer, Kurt Graves, 
said the results show that ITCA 650 can be an early choice for 
patients with uncontrolled T2D. “Injectable GLP-1 (glucagon-like 
peptide-1) receptor agonists aren’t typically used early in treat-
ment with metformin because patients and doctors tend to 
reserve the choice of lifelong injections until other options fail,” 
he said. “If approved, ITCA 650 given just once or twice yearly 
can provide patients and doctors with a totally new way to deliver 
GLP-1 therapy much earlier with metformin.”  ◆
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(SAVOR),3,4 alogliptin (EXAMINE),5,6 sitagliptin (TECOS),7 and 
linagliptin (CAROLINA and CARMELINA).8-13 Some of these CV 
outcomes trials (CVOTs) are complete (SAVOR, EXAMINE, and 
TECOS), while others are ongoing (CAROLINA and CARMELINA). 

The 5 CVOTs evaluated in this analysis differed considerably with 
respect to region, study size, primary outcomes, length of fol-
low-up, and inclusion/exclusion criteria. Specific to enrollment 
criteria, the representativeness of a study, or the external valid-
ity, is the extent to which the results of the study apply to other 
and, or, larger populations.14 This analysis provides a quantita-
tive assessment of the representativeness of the DPP-4i CVOTs 
populations, as a whole, and differences among the 5 trials. In this 
analysis, we used the National Health and Nutrition Examination 
Survey (NHANES) to determine the extent to which each CVOT is 
representative of the population of adults with T2D in the United 
States. We used 2 recent waves of NHANES data, 2009 to 2010 and 
2011 to 2012, to estimate the proportion of Americans with T2D 
who would be eligible for enrollment in each of the 5 CVOTs.

Research Design and Methods
Study Population and Inclusion Criteria
This analysis used NHANES, a nationally representative survey 
designed to measure objective health data from the noninsti-
tutionalized US population, combined with field surveys about 
health and health behavior. Within the “diabetes” component 
of the questionnaire, individuals are asked if they have been 
diagnosed with diabetes, whether they are on insulin, or wheth-
er they are “taking diabetic pills to lower blood sugar.” The 
NHANES prescribed medicine data is based on a combination of 
patient self-reports and examination of pill bottles. Patients also 
undergo a physical examination and complete a broad range of 
laboratory tests.

The target population of this analysis is adults (older than 18 years 
of age) with a diagnosis of T2D. We attempted to distinguish indi-
viduals with T2D from both pregnant women with gestational dia-
betes and individuals with type 1 diabetes (T1D). Patients fulfilling 
all of the following criteria were included in the analysis: 
 (i)   Patients at least 18 years of age 
 (ii)  Patients with diagnosis of diabetes. 

Patients fulfilling the following criteria were excluded from the 
analysis to limit the analysis to the target population of adults 
with T2D: 
 (i)   Patients younger than 18 years 
 (ii)  Patients who were pregnant 
 (iii)  Patients diagnosed with diabetes before age 30 years 
 (iv)  Patients currently on insulin and those who initiated 

insulin use within 1 year of diagnosis, indicating T1D.15 
 (v)   Patients were excluded from the analysis if they had 

missing information on:

 a.  Age
 b.  Gender 
 c.  Other demographics 
 d.  Diabetes status
 e.  Age of diagnosis and/or medication use
 f.  Glycated hemoglobin (A1C)
 g.  Body mass index (BMI)
 h.  Smoking status 
 i.  Other CVOT inclusion/exclusion criteria variables.

Sample Size and Patient Characteristics
From the pooled NHANES data for 2009-2010 and 2011-2012, we 
had a sample with non-missing data on all the variables required 
to determine eligibility in each of the 5 CVOTs for 3439 individuals 
aged 18 years and older. Overall, 654 of these patients reported 
having a diagnosis of diabetes. We identified 17 of these patients 
as having T1D, leaving 637 patients with T2D. 

Analysis Methods
Using the NHANES sample we identified adults with diagnosed 
T2D. Next, based on the enrollment criteria for each CVOT, we 
identified individuals within the adult T2D sample who were 
eligible for each of the CVOTs based on published descriptions 
of the study designs.4,6,11,13,16 The CVOT inclusion and exclusion 
criteria were based on patient’s A1C, age, cardiovascular event 
history, smoking status, renal function, blood pressure, blood 
cholesterol, body weight, liver function, and prescription med-
ication use. From these counts, ie, the number of patients with 
T2D and the number of patients with T2D meeting the enroll-
ment criteria for each CVOT, we estimated the share of all adults 
with T2D each CVOT represents. 

Individual trials included enrollment criteria regarding the 
timing of prior CV events, which was not directly available in 
NHANES.  The timing of these events was imputed based on 
patient responses to questions about their health history and 
laboratory files. To identify patients in NHANES who had a myo-
cardial infarction (MI) or a hospitalization for unstable angina 
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in the 15 to 90 days prior to completing their survey, we used 
information from the physical functioning questionnaire in the 
2007-2008 NHANES survey—a recent wave of NHANES to ask 
patients how many days they have experienced specific health 
problems, including heart and stroke problems, and imputed 
the number of days a recent MI or stroke survivor with T2D had 
a heart or stroke problem as a function of age, gender, race, and 
other comorbidities using multivariate regression analysis. We 
then used these estimated parameters to predict the duration of 
heart and stroke problems among patients with T2D who reported 
an MI or stroke in the previous year in the 2009-2010 and 2011-
2012 NHANES samples, which were used in the primary analysis.

Results
Patients in the NHANES sample who met the criteria for at least 1 
of the 5 CVOTs were older (P <.0001), more likely to be in Medicare 
(P <.0001), and had more numerous comorbidities (eg, hyper-
tension (P = .0010), high cholesterol (P = .0225), heart failure (P = 
.0345), and stroke (P = .0097), compared with the overall NHANES 
population with T2D (TABLE 1). 

Overall, 28% of the T2D population met the enrollment criteria 
for at least 1 of the 5 CVOTs (FIGURE 1). Among DPP-4i CVOTs, 
the proportion of adult Americans with T2D who would have met 
enrollment criteria varied substantially. Approximately 21.4%, 
9.0%, 5.3%, 4.3%, and 0.2% of patients with T2D met the criteria 
for SAVOR, CARMELINA, CAROLINA, TECOS, and EXAMINE, re-
spectively (FIGURE 2). Due to large differences in the enrollment 
criteria, particularly with the most representative study, SAVOR, 
most patients (60%) who met enrollment criteria for a DPP-4i 
CVOT met the enrollment criteria for just 1 trial and no patients 
met the criteria for all 5 trials. Nearly 40% of patients with T2D eli-
gible for any DPP-4i CVOT were eligible for SAVOR alone, whereas 
12% were eligible for CARMELINA only, and 17% were eligible for 
SAVOR and CARMELINA, the 2 CVOTs with the greatest overlap in 
eligibility (TABLE 2). 

Discussion
FDA requires CVOTs in the interest of patient safety, but provides 
little guidance on the design of such studies. Different study 
designs ask and answer different questions, and the enrollment 
criteria component of the design greatly influences the external 
validity of a study. On the whole, the representativeness of a 
study, or the external validity, is the extent to which the results of 
the study apply to other and/or larger populations.14 In the case 
of T2D CVOTs, a trial design will have greater external validity if 
the trial participants are representative of the T2D population, 
as a whole, something stakeholders may want to consider in 
the decision-making process. The less generalizable each CVOT 
design, the more dissimilar the participants of each study may 
be, and the less comparable their results. This analysis provides a 
quantitative assessment of these differences. 

All 5 CVOTs in this analysis were large randomized trials with ex-
cellent internal validity, but each CVOT faced tradeoffs between 
trial efficiency and external validity. The enrollment criteria 
among the 5 trials used different age, CVD risk, glycemic control 
(as measured by A1C), medication history, and renal impairment 
requirements. Collectively, the enrollment criteria of DPP-4i 
CVOTs also differ substantially from those used in the Glycemia 
Reduction Approaches in Diabetes comparative effectiveness 

T A B L E  1. Descriptive Statistics for T2D, CVOT Eligible, and CVOT Ineligible Populations

T2D 
POPULATION

ELIGIBLE
FOR ANY CVOT

INELIGIBLE 
FOR ANY CVOT

MEAN SD MEAN SD MEAN SD

OBSERVATIONS a 637 186 376

AGE 61.76 0.81 67.03 0.63 58.45 1.15

FEMALE 47.6% 2.9% 47.8% 5.0% 46.8% 3.9%

WHITE 28.9% 4.0% 27.1% 5.6% 30.2% 4.8%

BLACK 8.0% 1.2% 7.4% 1.7% 7.1% 1.7%

HISPANIC 8.1% 2.2% 6.7% 2.4% 7.1% 2.2%

HIGH SCHOOL DIPLOMA 25.5% 3.3% 22.0% 5.2% 26.3% 4.2%

COLLEGE GRADUATE 8.4% 2.3% 5.1% 1.8% 10.1% 3.0%

MARRIED 58.4% 2.5% 64.2% 5.3% 55.0% 3.2%

IPR 2.53 0.10 2.42 0.17 2.62 0.11

BMI 33.24 0.48 32.12 0.67 33.60 0.56

HIGH BP 70.6% 3.1% 82.2% 3.7% 65.2% 4.5%

HIGH CHOLESTEROL 65.2% 2.6% 72.3% 3.9% 63.3% 3.6%

CHF 10.7% 1.5% 14.5% 3.7% 8.4% 1.8%

STROKE 8.3% 1.1% 12.0% 2.5% 6.7% 1.4%

HEART ATTACK 8.9% 1.4% 15.0% 3.4% 6.1% 1.3%

PRIVATE INSURANCE 54.4% 2.9% 54.0% 4.6% 56.3% 3.5%

MEDICARE 40.0% 2.4% 55.1% 3.9% 31.5% 3.2%

OTHER INSURANCE 11.6% 1.6% 10.7% 3.1% 11.6% 1.7%

MEDICAID 7.1% 1.4% 3.6% 1.5% 8.3% 1.8%

DURATION OF T2D 10.64 0.33 12.33 0.50 10.86 0.60

INSULIN USE 25.6% 2.3% 26.7% 3.9% 30.3% 3.3%

METFORMIN USE 59.4% 2.8% 61.4% 3.5% 57.0% 4.9%

SULFONYLUREA USE 44.4% 3.9% 56.2% 5.0% 38.4% 4.7%

BP indicates blood pressure; BMI, body mass index; CHF, congestive heart failure; CVOT, cardiovascular outcomes trial; 
IPR, income-to-poverty ratio; SD, standard deviationT2D, type 2 diabetes.
aThe number of observations does not reflect the survey weighting or the number of people in the population that the descriptive 
statistics represent.

F I G U R E  1. Proportion of Adult T2D NHANES Population Eligible for at Least 1 CVOT

CVOT indicates cardiovascular outcomes trial; T2D, type 2 diabetes; NHANES, National Health and Nutrition Examination Survey.

No CVOT
72%

Any CVOT
28%
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study (GRADE), which aims to compare the efficacy and CV safety of 4 differ-
ent classes of antidiabetic medications over a 4- to 7-year follow-up period, 
but excluded patients with recent CV events and those with diabetes for 5 
or more years.17 Some studies focused on the adult population, while others 
focused on middle-aged and older populations. The allowable A1C ranges also 
varied substantially among the 5 CVOTs. CARMELINA, TECOS, and SAVOR 
excluded patients with renal impairment or chronic kidney disease (CKD), but 
each study used a different threshold and/or different biomarkers to define 
renal impairment. The CV risk factors also varied considerably among the 5 
CVOTs; SAVOR and CAROLINA enrolled patients with established CVD, as well 
as broad, but differing definitions of CV risk factors related to age, sex, hyper-
tension, or current smoking. The remaining trials exclusively enrolled patients 
with established CVD and the EXAMINE study restricted enrollment solely to 
patients 15- to 90-days post ACS.

These differences likely contributed to our finding that, of those patients who 
met the criteria for any of the 5 CVOTs, most patients met the enrollment cri-
teria for only 1 and none met the criteria for all 5 CVOTs. Patients who met the 
enrollment criteria for at least 1 of the CVOTs tended to be older, more likely to 
have experienced a CV event, and had more numerous comorbid conditions. 
In light of these findings, caution in extrapolating from the results of a CVOT—
which may be representative of the health characteristics of patients referred 
to clinical trials by physicians—to the general population with T2D and com-
parisons between CVOTs is warranted.

One strength of this analysis is that NHANES is nationally representative and 
the individuals with T2D in NHANES are generally representative of the adult 

population with T2D in the United States. In addition, NHANES 
contains nearly all of the information needed to apply the 
CVOT enrollment criteria, making NHANES better suited to this 
analysis than other survey or claims databases, which have far 
less granular information on patient health characteristics and 
behaviors. 

While NHANES, overall, may be representative of the US popu-
lation and patients with T2D, within the subsample eligible for 
a particular CVOT we may have relatively few observations to 
estimate sample means, and across-group comparisons may 
not be representative of the whole T2D population. In addition, 
diagnosis of T2D is self-reported in NHANES, and there is a small 
chance that diagnosis is misreported. Since respondents are 
surveyed in their homes, NHANES may not be entirely represen-
tative of an inpatient population like that targeted in EXAMINE, 
either. Another limitation of the analysis is that the timing of 
the ACS event is imputed in our sample based on data from the 
2007-2008 NHANES. We cannot completely separate T1D and 
T2D, as patients are not asked to distinguish between the 2 types 
in NHANES. Also, NHANES data do not contain information on 
bariatric surgery, and thus, we cannot exclude patients with T2D 
who have undergone bariatric surgery as done in the CARME-
LINA trial. However, bariatric survey is relatively uncommon, 
even among individuals with T2D (only 0.4% of T2D patients in 
the 2009-2011 Medical Expenditure Panel Survey reported having 
an “other gastric operation”). Also, the date of the T2D diagnosis 
cannot be determined with certainty; we can only identify the 
year of T2D diagnosis. Lastly, TECOS excluded patients with 2 or 
more hypoglycemic events requiring third-party assistance in 
the preceding 12 months.18  However, NHANES does not contain 
any information that allowed us to identify these patients. This 
criterion would only exclude more patients, so to that extent, our 
estimate of the proportion of patients with T2D that would meet 
the enrollment criteria for TECOS is an upper bound.

The results of the DPP-4i CVOTs speak to the mid-term (1.5 to 3 
years) CV safety of DPP-4is among a subset of adult patients with 

T2D at increased CV risk. They do not establish the potential long-term mac-
rovascular effects of DPP-4is—positive or negative—among the majority of pa-
tients with T2D. Manufacturers should consider and balance the pros (increased 
representativeness) and cons (expense and duration) of enrolling lower-risk 
patients. Similarly, clinicians should consider these enrollment criteria when 
interpreting the applicability of the results of these trials to their patients and 
consider differences in the enrollment criteria when comparing the results of 
individual DPP-4i CVOTs.  ◆
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T A B L E  2. Pairwise Overlap in CVOT Eligibility in Adult T2D Population Eligible 
for 1 or More CVOT, NHANES

SAVOR TECOS CAROLINA CARMELINA EXAMINE

SAVOR 21.36%

TECOS 2.76% 4.26%

CAROLINA 2.80% 0.62% 5.33%

CARMELINA 5.48% 1.40% 1.21% 8.95%

EXAMINE 0.04% 0.04% 0.00% 0.08% 0.17%

Cells represent the share of adults eligible for the pairwise combination of CVOTs among patients with T2D. 
For example, 2.76% of patients were eligible for the 2 CVOTs including TECOS and SAVOR. Weighted proportions/shares 
adjusted for NHANES complex survey design. 

CVOT indicates cardiovascular outcomes trial; NHANES, National Health and Nutrition Examination Survey; T2D, type 2 diabetes.

F I G U R E  2. Proportion of Adult T2D NHANES Population Eligible for CVOTs
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CVOT indicates cardiovascular outcomes trial; NHANES, National Health and Nutrition Examination Survey; T2D, type 2 diabetes.



A J M C . C O M      S E P T E M B E R  2 0 1 6     SP499

www.ajmc.com/about/ebdm |  EBDiabetes

R E F E R E N C E S

1. US Department of Health and Human Services Food and Drug Administration Center for Drug 

Evaluation and Research (CDER). Guidance for industry diabetes mellitus —evaluating cardiovas-

cular risk in new antidiabetic therapies to treat type 2 diabetes. Rockville, MD. 2008. FDA website. 

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/

ucm071627.pdf. Published December 19, 2008. Accessed August 16, 2016. 

2. Fox CS, Golden SH, Anderson C, et al; American Diabetes Association. Update on prevention of car-

diovascular disease in adults with type 2 diabetes mellitus in light of recent evidence: a scientific state-

ment from the American Heart Association and the American Diabetes Association [published online 

August 5, 2015]. Diabetes Care. 2015;38(9):1777-1803. doi: http://dx.doi.org/10.2337/dci15-0012.

3. Scirica BM, Bhatt DL, Braunwald E, et al; SAVOR-TIMI 53 Steering Committee and Investigators. 

Saxagliptin and cardiovascular outcomes in patients with type 2 diabetes mellitus. N Engl J Med. 

2013;369(14):1317-1326. doi: 10.1056/NEJMoa1307684.

4. Scirica BM, Bhatt DL, Braunwald E, et al. The design and rationale of the saxagliptin assessment of 

vascular outcomes recorded in patients with diabetes mellitus–thrombolysis in myocardial infarction 

(SAVOR-TIMI) 53 Study. Am Heart J. 2011;162(5):818-825.e6. doi: 10.1016/j.ahj.2011.08.006. 

5. White WB, Cannon CP, Heller SR, et al. Alogliptin after acute coronary syndrome in patients with 

type 2 diabetes. N Engl J Med. 2013;369(14):1327-1335. doi: 10.1056/NEJMoa1305889.

6. White WB, Bakris GL, Bergenstal RM, et al. EXamination of cArdiovascular outcoMes with alogliptIN 

versus standard of carE in patients with type 2 diabetes mellitus and acute coronary syndrome 

(EXAMINE): a cardiovascular safety study of the dipeptidyl peptidase 4 inhibitor alogliptin in 

patients with type 2 diabetes with acute coronary syndrome. Am Heart J. 2011;162(4):620-626.e1. doi: 

10.1016/j.ahj.2011.08.004.

7. Raz I, Hanefeld M, Xu L, Caria C, Williams-Herman D, Khatami H. Efficacy and safety of the 

dipeptidyl peptidase-4 inhibitor sitagliptin as monotherapy in patients with type 2 diabetes mellitus. 

Diabetologia. 2006;49(11):2564-2571. doi :10.1007/s00125-006-0416-z.

8. Freeman MK. Efficacy and safety of linagliptin (tradjenta) in adults with type-2 diabetes mellitus. 

PT. 2011;36(12):807-842.

9. Rosenstock J, Marx N, Kahn SE, et al. Cardiovascular outcome trials in type 2 diabetes and the 

sulphonylurea controversy: rationale for the active-comparator CAROLINA trial. Diab Vas Dis Res. 

2013;10(4):289-301. doi: 10.1177/1479164112475102.

10. TrialTrove. Citeline website. http://www.citeline.com/products/trialtrove/. Accessed October 

15, 2014.

11. Boehringer Ingelheim, Eli Lilly and Co. CARMELINA: A multicenter, international, randomized, 

parallel group, double-blind, placebo-controlled, cardiovascular safety and renal microvascular out-

come study with linagliptin, 5 mg Once daily in patients with type 2 diabetes mellitus at high vascular 

risk. ClinicalTrials.gov website. https://clinicaltrials.gov/ct2/show/NCT01897532. Accessed October 

15, 2014.

12. Boehringer Ingelheim, Eli Lilly and Co. A multicentre, international, randomised, parallel group, 

double blind study to evaluate cardiovascular safety of linagliptin Versus glimepiride in patients with 

type 2 diabetes mellitus at high cardiovascular risk. ClinicalTrials.gov website. https://clinicaltrials.

gov/ct2/show/study/NCT01243424. Accessed October 15, 2014.

13. Marx N, Rosenstock J, Kahn SE, et al. Design and baseline characteristics of the CARdiovascular 

Outcome Trial of LINAgliptin Versus Glimepiride in Type 2 Diabetes (CAROLINA®). Diab Vas Dis Res. 

2015;12(3):164-174. doi: 10.1177/1479164115570301.

14. Kane MT. A sampling model for validity. Appl Psychol Meas. 1982;6(2):125-160.

15. Menke A, Orchard TJ, Imperatore G, Bullard KM, Mayer-Davis E, Cowie CC. The preva-

lence of type 1 diabetes in the United States. Epidemiology. 2013;24(5):773-774. doi: 10.1097/

EDE.1090b1013e31829ef31801a.

16. Green JB, Bethel MA, Paul SK, et al. Rationale, design, and organization of a randomized, 

controlled trial evaluating cardiovascular outcomes with sitagliptin (TECOS) in patients with type 2 

diabetes and established cardiovascular disease. Am Heart J. 2013;166(6):983-989.e7. doi: 10.1016/j.

ahj.2013.09.003.

17. Nathan DM, Buse JB, Kahn SE, et al; GRADE Study Research Group. Rationale and design of 

the Glycemia reduction approaches in diabetes: a comparative effectiveness study (GRADE). 

Diabetes Care. 2013;36(8):2254-2261. doi: 10.2337/dc13-0356.

18. Green JB, Bethel MA, Armstrong PW, et al. Effect of Sitagliptin on cardiovascular outcomes in 

type 2 diabetes. N Engl J Med. 2015;373(3):232-242. doi: 10.1056/NEJMoa1501352. 

MALANI

VANDERPUYE-ORGLE

KALSEKAR



SP500    S E P T E M B E R  2 0 1 6      A J M C . C O M  

 EBDiabetes | www.ajmc.com/about/ebdm

C O M B I N AT I O N  T H E R A P I E S

INSUL IN /  GLP-1

“WE SAW VERY 

ROBUST EFFICACY, 

AND VERY GOOD 

LOWERING OF A1C, 

AND YOU SEE THE 

MITIGATION OF SIDE 

EFFECTS.”

Todd Hobbs, MD, chief medical 
officer, Novo Nordisk, North America

both mix a basal insulin with a glucagon-like peptide 1 (GLP-1) 
receptor agonist in a way that would be hard for patients to do on 
their own.

“The results of the IDegLira trials I’ve participated in have been 
very impressive. The percentage of patients who get A1C levels 
into the target range is high, while the risk of hypoglycemia or 
weight gain is low,” said John Buse, MD, PhD, a professor at the 
University of North Carolina School of Medicine and director of 
the university’s diabetes care center.

“I’m not yet sure that the combination is always superior to a 
GLP-1 alone, but I am convinced it is superior in all cases to basal 
insulin alone,” Buse said in an interview with Evidence-Based 
Diabetes Management. “In a world where price was not an issue, 
it would quickly and entirely supplant insulin in the treatment of 
type 2 diabetes.”

The race to be first has been fierce—and costly. Sanofi announced 
in late August that FDA approval of iGlarLixi would be delayed 
until November while regulators reviewed additional information, 
not on the therapy itself, but on the pen delivery system. At first, 
it seemed Sanofi had essentially wasted a $245 million priority 
review voucher it had redeemed to jump ahead of Novo Nordisk.1 

But over Labor Day weekend came word that FDA had extended 
the review period for IDegLira from September to December.2

IDegLira combines 2 medications with distinct advantages over 
some of the competition—insulin degludec, sold as Tresiba, and 
liraglutide, which is formulated for diabetes as Victoza. Insulin 
degludec lasts nearly 2 days, so patients can take their daily dose 
at different times.3 It also keeps blood sugar significantly more sta-
ble than older insulins, and there’s some evidence that it reduces 
the risk of hypoglycemia.4,5 As for liraglutide, it is only the second 
diabetes medication (after empagliflozin) to demonstrate cardio-
vascular (CV) benefit.6

Together, the 2 medications have shown themselves generally 
superior to insulin or GLP-1 monotherapy.

In one phase 3 trial,7 investigators randomized 
1663 metformin-using adults with glycated he-
moglobin (A1C) levels of 7% to 10% to 26 weeks 
of IDegLira, insulin degludec, or liraglutide. 
Mean A1C levels fell by 1.9 percentage points 
(to 6.4%) in the IDegLira group, 1.4 percentage 
points (to 6.9%) in the insulin group, and 1.3 
percentage points (to 7.0%) in the liraglutide 
group. Subsequent analysis found IDegLira 
noninferior to insulin degludec (estimated 
treatment difference, –0.47%; 95% confidence 
interval [CI], –0.58 to –0.36; P <.0001) and supe-
rior to liraglutide (estimated treatment differ-
ence, –0.64%; 95% CI, –0.75 to –0.53; P <.0001). 

As for adverse events, IDegLira essentially averaged out the perfor-
mance of its component parts. The number of confirmed hypogly-
cemic events per patient year were 2.6 for insulin degludec, 1.8 for 
IDegLira, and 0.2 for liraglutide. The percentage of users reporting 
nausea was 19.7 for liraglutide, 8.8 for IDegLira, and 3.6 for insulin 
degludec.

“IDegLira combines the clinical advantages of basal insulin and 
GLP-1 receptor agonist treatment, resulting in improved glycemic 
control compared with its components given alone,” the investi-
gators wrote.

Results from a 26-week extension of that original trial further 
supported the conclusion.8 Some 1311 of the original patients 
kept taking whatever medication they had started, and IDegLira 
maintained its advantage over its component parts. At the end of a 
full year of treatment, mean A1C levels were down 1.84 percentage 
points in the IDegLira group, 1.40 percentage points in the insulin 
group, and 1.21 percentage points in the liraglutide group. Some 
78% of IDegLira users—but only 63% of insulin users and 57% of 
liraglutide users—got A1C levels below 7%. When investigators 
compared IDegLira users to insulin degludec users, they found 
that IDegLira users, on average, took less daily insulin (39 units vs 
62 units), lost an additional 2.8 kg body weight, and suffered 37% 
less hypoglycemia.

IDegLira fared even better in a trial that compared it to insulin 
glargine (Lantus). Investigators randomized 557 patients between 
the 2 treatments for 26 weeks.9 Mean A1C levels fell 1.81 per-
centage points in the IDegLira group and 1.13 percentage points 
in the insulin glargine group (estimated treatment difference, 
–0.59%; 95% CI, –0.74% to –0.45%; P for non-inferiority <.001; P 
for superiority <.001). IDegLira was also associated with weight 
loss while insulin glargine was associated with weight gain (–1.4 kg 
for IDegLira vs +1.8 kg for glargine; total difference, –3.2 kg; 95% 
CI, –3.77 kg to –2.64 kg; P <.001). What’s more, IDegLira users had 
fewer confirmed hypoglycemic episodes (episodes/patient-year 
exposure, 2.23 for IDegLira vs 5.05 for glargine; estimated rate 
ratio, 0.43; 95% CI, 0.30 to 0.61; P <.001).

“We saw very robust efficacy, and very good lowering of A1C, and 
you see the mitigation of side effects,” said Todd Hobbs, MD, chief 
medical officer at Novo Nordisk North America. “If I have a patient 
for whom adding a next single agent is not going to get him to 
goal, this would be a great choice.” 

IGlarLixi has also demonstrated superiority over its component 
parts.

Investigators in the LixiLan-O trial10 recruited 1479 patients, some 
whose T2D was inadequately controlled by metformin mono-
therapy, some whose diabetes was inadequately controlled by 
metformin and a single, additional oral therapy. During a 4-week 
run-in, they kept eligible patients on metformin (but discontinued 
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other oral agents) and randomized 1170 of them to 30 weeks of 
iGlarLixi, insulin glargine 100 units/ml (Lantus) or the once-daily 
GLP-1 receptor agonist lixisenatide (Adlyxin). Mean A1C levels fell 
1.6 percentage points (to 6.5%) in the iGlarLixi group, 1.3 percent-
age points (to 6.8%) in the insulin glargine group, and 0.9 percent-
age points (to 7.3%) in the lixisenatide group (P <.0001). Some 74% 
of iGlarLixi users—compared with 59% of insulin glargine users 
and 33% of lixisenatide users—saw their A1C levels fall under 7%. 
IGlarLixi users tended to lose weight (–0.3 kg) but not so much as 
lixisenatide users (–2.3 kg), while insulin glargine users tended to 
gain it (+1.4 kg).

Unlike IDegLira, iGlarLixi did not produce significantly less hy-
poglycemia than its component insulin. It occurred in 25.6% of 
iGlarLixi patients (1.44 events per year), which was not significant-
ly different than in the insulin glargine group (23.6% of patients; 
1.22 events per year). The combination did produce fewer adverse 
gastrointestinal events than lixisenatide, however. Nausea was 
reported by 3.6% of insulin glargine patients, 9.6% of iGlarLixi 
patients, and 24.0% of lixisenatide patients. Vomiting was reported 
by 1.5% of insulin glargine patients, 3.2% of iGlarLixi patients, and 
6.4% of lixisenatide patients.

The results of that trial were reported orally at the annual meeting 
of the American Diabetes Association (ADA) in June, as were the 
results of the combination’s second pivotal test, the LixiLan-L tri-
al.11 That second study pitted iGlarLixi against insulin glargine 100 
units/ml for 30 weeks in patients whose diabetes was inadequate-
ly controlled by insulin and up to 2 oral agents. Some 1018 eligible 
patients underwent a 6-week run-in period, during which the 
insulin dose was optimized and oral medication except metformin 
was discontinued. Among the 736 patients who were randomized 
to treatment, mean A1C levels fell 1.1 percentage points (to 6.9%) 
among iGlarLixi users and 0.6 percentage points (to 7.5%) among 
insulin glargine users (P <.0001). Some 55% of iGlarLixi users—but 
only 30% of insulin glargine users—saw their A1C levels fall under 
7% (P <.0001). IGlarLixi users also tended to lose weight (–0.7 kg) 
while insulin glargine users tended to gain it (+0.7 kg; P <.0001).

Again, there were no significant differences in hypoglycemia rates 
between iGlarLixi users (40% of patients; 3.0 events per year) and 
insulin glargine users (42.5% of patients; 4.2 events per year).

“Despite all the advances we’ve seen recently in treatments for type 
2 diabetes, A1C is still uncontrolled in 50% of all patients,” said 
Rachele Berria, MD, PhD, the head of Sanofi’s US Diabetes Medical 
Unit. “This combination brings [A1C] down further and faster than 
any individual injection that’s currently available. These trials show 
that it can usually get [A1C] down to target levels for patients who 
have tried and were unsuccessful on other treatments.”

Both Sanofi and Novo Nordisk say they have been negotiating with 
pharmacy benefits managers (PBMs) to secure favorable coverage 
should the FDA approve iGlarLixi or IDegLira, but neither compa-
ny would discuss the specifics of such negotiations.

Excluded from Formulary Lists
PBMs have made news of late by taking aggressive steps to curtail 
spending on diabetes treatments. CVS Caremark, the nation’s sec-
ond-largest PBM, announced12 last month that it would exclude 
Lantus and Toujeo, a new Sanofi basal insulin that lasts longer and 
keeps blood sugar steadier. (CVS Caremark users will be able to get 

a Lantus biosimilar called Basaglar.) Express Scripts, the nation’s 
largest PBM, announced13 that it would exclude 3 insulin formu-
lations (Novolin, NovoLog, and Apidra), 2 dipeptyl peptidase-4 
(DPP-4) inhibitors (Nesina and Onglyza), 2 combination pills that 
incorporate the excluded DPP-4 inhibitors (Kazano, Kombiglyze 
XR), and generic forms of alogliptin.

Perhaps more surprisingly, Express Scripts also announced that it 
would keep liraglutide off its list of diabetes treatments, except for 
patients who can prove a “specific need” for the drug. Company 
policy, according to an e-mail from its senior director of corporate 
communications, is to exclude medications only because “there is 
at least one clinically equivalent (or superior) product on the mar-
ket that is more affordable for our clients. We will never exclude 
a product if it is clinically superior.” Express Scripts does cover 
3 GLP-1 agonists—Bydureon, Byetta, and Trulicity—but none of 
them have demonstrated CV benefits. Liraglutide, on the other 
hand, reduced cardiac events by 13% and CV death by 22% in a 
large trial that was presented at the ADA meeting.6 

Such decisions suggest that PBMs will not feel obligated to cover 
both iGlarLixi and IDegLira should 1 medication cost them signifi-
cantly more than the other. The real question is whether PBMs will 
feel obliged to cover either combination, or whether they would 
counter what they view as unsatisfactory prices by rejecting both 
and telling patients to use separate basal insulins and GLP-1 re-
ceptor agonists. Neither Express Scripts nor CVS would return re-
quests for comment about what value they see in FDA-approved, 
fixed-dose combinations.

Recreating such combinations at home would be tricky, even if a 
PBM let patients buy its component parts separately. Liraglutide, 
for example, comes in a pen that is labeled every 0.6 mg, but the 
standard dose escalation when titrating IDegLira is 0.12 mg. It is 
possible to judge the dose by ear—the pen makes a soft clicking 
sound every time it dispenses 0.06 mg—but error would be easy. 
Combining different basal insulins and GLP-1 agonists would in-
volve guesswork because no trials have determined optimal ratios.

Anecdotal evidence suggests that a significant number of physi-
cians are already engaging in such guesswork and prescribing both 
types of medications to some patients,14 but total numbers are un-
clear as is the demand among such patients for a single product 
that would save them a daily injection and a monthly copay.

Hobbs said Novo Nordisk’s presentation before the 
FDA advisory panel emphasized the need for a range 
of options. “Patients and clinicians need that—they 
need individualized therapy,” he said.

Strategies for Patient Compliance
A number of studies support the intuitive hypoth-
esis that patients dislike injecting themselves and 
wish to minimize the need to do so. For example, a 
2011 paper15 based on survey responses from 1516 
T2D patients reported that 73.1% of daily-injection 
users would switch to weekly injections if their doc-
tors recommended such a treatment.

On the other hand, both of the inhalable insulins that have won 
FDA approval have failed to generate significant revenues. Pfizer 
brought Exubera to market in 2006 but withdrew it just a year later 
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because of poor sales. Afrezza, which came to market last year, has 
fared even worse thus far. Sales of the drug, which saves a typical 
user more than 1000 injections per year, barely exceeded $5 mil-
lion during its first 9 months on the market.16

Even if PBMs don’t feel obligated to pay a premium for the new 
combination injections, the prospect of increased patient compli-
ance might make them consider spending extra money.

There is significant evidence that treatment adherence increases 
as medication frequency decreases. A 2009 review of 20 studies 
found a significant negative correlation between doses-per-day 
and treatment-regimen-adherence in all 20 studies,17 though the 
studies in question examined the impact of consolidating several 
oral doses given at various times rather than 2 injections taken 
right after each other.

There’s also some hope that combinations will 
increase real-world adherence by saving pa-
tients the worst side effects of either insulin or 
GLP-1 monotherapy.

“We did patient reported outcomes; they were 
generally beneficial, indicating the patients 
preferred the combination,” Hobbs said of his 
company’s IDegLira trials, noting that some of 
that preference likely stemmed from the fact 
that combinations produce less nausea than 
GLP-1 monotherapy. “We want to do everything 
to help patients stay on therapy. If patients are 
not taking therapy, then it’s not going to help.”

Novo Nordisk may soon have some hard num-
bers about real-world compliance. IDegLira has 
been on sale in some European countries for 

more than a year now, and Novo has been tracking both usage and 
outcomes, though it has yet to report any numbers.

Reports that have already come from Europe may hint at Novo 
Nordisk’s strategy for US IDegLira pricing. The company apparent-
ly sells the combination for significantly less than it sells similar 
quantities of iDegLira’s component parts.18 IGlarLixi has yet to go 
on sale in any market, so there’s no public evidence of either its 
real-world performance or Sanofi’s pricing strategy.

Analysts apparently expect many PBMs to cover iGlarLixi and 
many patients to use it. Consensus annual sales projections for 
2020 are $1 billion, according to analysts polled by Thomson 
Reuters.19 Expectations, on average, are similar for IDegLira,20 
though some who have experience with it expect it to have even 
greater impact.

“If I had the option right now, I’d advise most patients who were 
failing on metformin alone to consider just 3 options: empagli-
flozin, liraglutide, or IDegLira,” said Buse. “I’d say empagliflozin 
and liraglutide are right for people who want to maximize weight 
loss and minimize hypoglycemia risk, but that Xultophy is right 
for people who to reduce blood sugar as much as you can with any 
well-studied treatment.”  ◆
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FOR COMPLETE DETAILS, SEE FULL PRESCRIBING INFORMATION.
1 INDICATIONS AND USAGE
EYLEA® (aflibercept) Injection is indicated for the treatment of patients 
with Neovascular (Wet) Age-Related Macular Degeneration (AMD), Macular 
Edema following Retinal Vein Occlusion (RVO), Diabetic Macular Edema 
(DME), and Diabetic Retinopathy (DR) in Patients with DME.
2 DOSAGE AND ADMINISTRATION
2.1 Important Injection Instructions. For ophthalmic intravitreal injection. 
EYLEA must only be administered by a qualified physician.
2.2 Neovascular (Wet) Age-Related Macular Degeneration (AMD). 
The recommended dose for EYLEA is 2 mg (0.05 mL or 50 microliters) 
administered by intravitreal injection every 4 weeks (monthly) for the first 
12 weeks (3 months), followed by 2 mg (0.05 mL) via intravitreal injection 
once every 8 weeks (2 months). Although EYLEA may be dosed as frequently 
as 2 mg every 4 weeks (monthly), additional efficacy was not demonstrated 
in most patients when EYLEA was dosed every 4 weeks compared to every 
8 weeks. Some patients may need every 4 week (monthly) dosing after the 
first 12 weeks (3 months).
2.3 Macular Edema Following Retinal Vein Occlusion (RVO). The 
recommended dose for EYLEA is (0.05 mL or 50 microliters) administered 
by intravitreal injection once every 4 weeks (monthly).
2.4 Diabetic Macular Edema (DME). The recommended dose for EYLEA 
is (0.05 mL or 50 microliters) administered by intravitreal injection every 
4 weeks (monthly) for the first 5 injections followed by 2 mg (0.05 mL) 
via intravitreal injection once every 8 weeks (2 months). Although EYLEA 
may be dosed as frequently as 2 mg every 4 weeks (monthly), additional 
efficacy was not demonstrated in most patients when EYLEA was dosed 
every 4 weeks compared to every 8 weeks. Some patients may need every 
4 week (monthly) dosing after the first 20 weeks (5 months).
2.5 Diabetic Retinopathy (DR) in Patients with DME. The recommended 
dose for EYLEA is 2 mg (0.05 mL or 50 microliters) administered by 
intravitreal injection every 4 weeks (monthly) for the first 5 injections, 
followed by 2 mg (0.05 mL) via intravitreal injection once every 8 weeks 
(2 months). Although EYLEA may be dosed as frequently as 2 mg every 
4 weeks (monthly), additional efficacy was not demonstrated in most 
patients when EYLEA was dosed every 4 weeks compared to every 8 weeks. 
Some patients may need every 4 week (monthly) dosing after the first 
20 weeks (5 months).
2.6 Preparation for Administration. EYLEA should be inspected 
visually prior to administration. If particulates, cloudiness, or discoloration 
are visible, the vial must not be used. Using aseptic technique, the intravitreal 
injection should be performed with a 30-gauge x ½-inch injection needle. 
For complete preparation for administration instructions, see full prescribing 
information.
2.7 Injection Procedure. The intravitreal injection procedure should be 
carried out under controlled aseptic conditions, which include surgical 
hand disinfection and the use of sterile gloves, a sterile drape, and a sterile 
eyelid speculum (or equivalent). Adequate anesthesia and a topical broad–
spectrum microbicide should be given prior to the injection. 
Immediately following the intravitreal injection, patients should be monitored 
for elevation in intraocular pressure. Appropriate monitoring may consist of a 
check for perfusion of the optic nerve head or tonometry. If required, a sterile 
paracentesis needle should be available. 
Following intravitreal injection, patients should be instructed to report any 
symptoms suggestive of endophthalmitis or retinal detachment (e.g., eye 
pain, redness of the eye, photophobia, blurring of vision) without delay (see 
Patient Counseling Information).
Each vial should only be used for the treatment of a single eye. If the 
contralateral eye requires treatment, a new vial should be used and the sterile 
field, syringe, gloves, drapes, eyelid speculum, filter, and injection needles 
should be changed before EYLEA is administered to the other eye.
After injection, any unused product must be discarded.
3 DOSAGE FORMS AND STRENGTHS
Single-use, glass vial designed to provide 0.05 mL of 40 mg/mL solution
(2 mg) for intravitreal injection.
4 CONTRAINDICATIONS
EYLEA is contraindicated in patients with 
• Ocular or periocular infections
• Active intraocular inflammation
• Known hypersensitivity to aflibercept or any of the excipients in EYLEA.
Hypersensitivity reactions may manifest as severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments. Intravitreal injections, 
including those with EYLEA, have been associated with endophthalmitis 
and retinal detachments (see Adverse Reactions). Proper aseptic injection 
technique must always be used when administering EYLEA. Patients should 
be instructed to report any symptoms suggestive of endophthalmitis or 
retinal detachment without delay and should be managed appropriately (see 
Dosage and Administration and Patient Counseling Information).
5.2 Increase in Intraocular Pressure. Acute increases in intraocular pressure 
have been seen within 60 minutes of intravitreal injection, including with 
EYLEA (see Adverse Reactions). Sustained increases in intraocular pressure 
have also been reported after repeated intravitreal dosing with vascular 
edothelial growth factor (VEGF) inhibitors. Intraocular pressure and the 
perfusion of the optic nerve head should be monitored and managed 
appropriately (see Dosage and Administration).

5.3 Thromboembolic Events. There is a potential risk of arterial 
thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, 
including EYLEA. ATEs are defined as nonfatal stroke, nonfatal myocardial  
infarction, or vascular death (including deaths of unknown cause). The 
incidence of reported thromboembolic events in wet AMD studies during the 
first year was 1.8% (32 out of 1824) in the combined group of patients treated 
with EYLEA. The incidence in the DME studies from baseline to week 52 was 
3.3% (19 out of 578) in the combined group of patients treated with EYLEA 
compared with 2.8% (8 out of 287) in the control group; from baseline to 
week 100, the incidence was 6.4% (37 out of 578) in the combined group 
of patients treated with EYLEA compared with 4.2% (12 out of 287) in the 
control group. There were no reported thromboembolic events in the patients 
treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in the 
Warnings and Precautions section of the labeling:
• Endophthalmitis and retinal detachments
• Increased intraocular pressure
• Thromboembolic events
6.1 Clinical Trials Experience. Because clinical trials are conducted under 
widely varying conditions, adverse reaction rates observed in the clinical 
trials of a drug cannot be directly compared to rates in other clinical trials of 
the same or another drug and may not reflect the rates observed in practice.
A total of 2711 patients treated with EYLEA constituted the safety population 
in seven phase 3 studies. Among those, 2110 patients were treated with 
the recommended dose of 2 mg. Serious adverse reactions related to 
the injection procedure have occurred in <0.1% of intravitreal injections 
with EYLEA including endophthalmitis and retinal detachment. The most 
common adverse reactions (≥5%) reported in patients receiving EYLEA were 
conjunctival hemorrhage, eye pain, cataract, vitreous floaters, intraocular 
pressure increased, and vitreous detachment.
Neovascular (Wet) Age-Related Macular Degeneration (AMD). The data 
described below reflect exposure to EYLEA in 1824 patients with wet AMD, 
including 1223 patients treated with the 2-mg dose, in 2 double-masked, 
active-controlled clinical studies (VIEW1 and VIEW2) for 12 months.

Table 1: Most Common Adverse Reactions (≥1%) in Wet AMD Studies

Adverse Reactions
EYLEA 

(N=1824)

Active Control 
(ranibizumab) 

(N=595)
Conjunctival hemorrhage 25% 28%

Eye pain 9% 9%

Cataract 7% 7%

Vitreous detachment 6% 6%

Vitreous floaters 6% 7%

Intraocular pressure increased 5% 7%

Ocular hyperemia 4% 8%

Corneal epithelium defect 4% 5%
Detachment of the retinal pigment 
epithelium

3% 3%

Injection site pain 3% 3%

Foreign body sensation in eyes 3% 4%

Lacrimation increased 3% 1%

Vision blurred 2% 2%

Intraocular inflammation 2% 3%

Retinal pigment epithelium tear 2% 1%

Injection site hemorrhage 1% 2%

Eyelid edema 1% 2%

Corneal edema 1% 1%

Less common serious adverse reactions reported in <1% of the patients 
treated with EYLEA were hypersensitivity, retinal detachment, retinal tear, 
and endophthalmitis.
Macular Edema Following Retinal Vein Occlusion (RVO). The data described 
below reflect 6 months exposure to EYLEA with a monthly 2 mg dose in 218 
patients following CRVO in 2 clinical studies (COPERNICUS and GALILEO) and 
91 patients following BRVO in one clinical study (VIBRANT).

Table 2: Most Common Adverse Reactions (≥1%) in RVO Studies
Adverse Reactions CRVO BRVO

EYLEA 
(N=218)

Control 
(N=142)

EYLEA 
(N=91)

Control 
(N=92)

Eye pain 13% 5% 4% 5%

Conjunctival hemorrhage 12% 11% 20% 4%

Intraocular pressure increased 8% 6% 2% 0%

Corneal epithelium defect 5% 4% 2% 0%

Vitreous floaters 5% 1% 1% 0%

Ocular hyperemia 5% 3% 2% 2%

Foreign body sensation in eyes 3% 5% 3% 0%

Vitreous detachment 3% 4% 2% 0%

Lacrimation increased 3% 4% 3% 0%

Injection site pain 3% 1% 1% 0%

Vision blurred 1% <1% 1% 1%

Intraocular inflammation 1% 1% 0% 0%

Cataract <1% 1% 5% 0%

Eyelid edema <1% 1% 1% 0%

Less common adverse reactions reported in <1% of the patients treated with 
EYLEA in the CRVO studies were corneal edema, retinal tear, hypersensitivity, 
and endophthalmitis.
Diabetic Macular Edema (DME). The data described below reflect 
exposure to EYLEA in 578 patients with DME treated with the 2-mg dose in 2 
double-masked, controlled clinical studies (VIVID and VISTA) from baseline 
to week 52 and from baseline to week 100.

Table 3: Most Common Adverse Reactions (≥1%) in DME Studies
Adverse Reactions Baseline to Week 52 Baseline to Week 100

EYLEA 
(N=578)

Control 
(N=287)

EYLEA 
(N=578)

Control 
(N=287)

Conjunctival hemorrhage 28% 17% 31% 21%

Eye pain 9% 6% 11% 9%

Cataract 8% 9% 19% 17%

Vitreous floaters 6% 3% 8% 6%

Corneal epithelium defect 5% 3% 7% 5%

Intraocular pressure increased 5% 3% 9% 5%

Ocular hyperemia 5% 6% 5% 6%

Vitreous detachment 3% 3% 8% 6%

Foreign body sensation in eyes 3% 3% 3% 3%

Lacrimation increased 3% 2% 4% 2%

Vision blurred 2% 2% 3% 4%

Intraocular inflammation 2% <1% 3% 1%

Injection site pain 2% <1% 2% <1%

Eyelid edema <1% 1% 2% 1%

Less common adverse reactions reported in <1% of the patients treated with 
EYLEA were hypersensitivity, retinal detachment, retinal tear, corneal edema, 
and injection site hemorrhage.
6.2 Immunogenicity. As with all therapeutic proteins, there is a potential for 
an immune response in patients treated with EYLEA. The immunogenicity 
of EYLEA was evaluated in serum samples. The immunogenicity data reflect 
the percentage of patients whose test results were considered positive for 
antibodies to EYLEA in immunoassays. The detection of an immune response 
is highly dependent on the sensitivity and specificity of the assays used, 
sample handling, timing of sample collection, concomitant medications, 
and underlying disease. For these reasons, comparison of the incidence of 
antibodies to EYLEA with the incidence of antibodies to other products may 
be misleading. 
In the wet AMD, RVO, and DME studies, the pre-treatment incidence of 
immunoreactivity to EYLEA was approximately 1% to 3% across treatment 
groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA were 
detected in a similar percentage range of patients. There were no differences 
in efficacy or safety between patients with or without immunoreactivity.
6.3 Postmarketing Experience. The following adverse reactions have been 
identified during postapproval use of EYLEA. Because these reactions are 
reported voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal relationship 
to drug exposure.
• Hypersensitivity including rash, pruritus, and urticaria as well as isolated  
 cases of severe anaphylactic/anaphylactoid reactions.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy. Pregnancy Category C. Aflibercept produced embryo-fetal 
toxicity when administered every three days during organogenesis to 
pregnant rabbits at intravenous doses ≥3 mg per kg, or every six days at 
subcutaneous doses ≥0.1 mg per kg. Adverse embryo-fetal effects included 
increased incidences of postimplantation loss and fetal malformations, 
including anasarca, umbilical hernia, diaphragmatic hernia, gastroschisis, cleft 
palate, ectrodactyly, intestinal atresia, spina bifida, encephalomeningocele, 
heart and major vessel defects, and skeletal malformations (fused vertebrae, 
sternebrae, and ribs; supernumerary vertebral arches and ribs; and incomplete 
ossification). The maternal No Observed Adverse Effect Level (NOAEL) in 
these studies was 3 mg per kg. Aflibercept produced fetal malformations at 
all doses assessed in rabbits and the fetal NOAEL was less than 0.1 mg per kg. 
Administration of the lowest dose assessed in rabbits (0.1 mg per kg) resulted 
in systemic exposure (AUC) that was approximately 10 times the systemic 
exposure observed in humans after an intravitreal dose of 2 mg.
There are no adequate and well-controlled studies in pregnant women. 
EYLEA should be used during pregnancy only if the potential benefit justifies 
the potential risk to the fetus. Females of reproductive potential should use 
effective contraception prior to the initial dose, during treatment, and for at 
least 3 months after the last intravitreal injection of EYLEA.
8.3 Nursing Mothers. It is unknown whether aflibercept is excreted in human 
milk. Because many drugs are excreted in human milk, a risk to the breastfed 
child cannot be excluded. EYLEA is not recommended during breastfeeding. 
A decision must be made whether to discontinue nursing or to discontinue 
treatment with EYLEA, taking into account the importance of the drug to 
the mother. 
8.4 Pediatric Use. The safety and effectiveness of EYLEA in pediatric patients 
have not been established.
8.5 Geriatric Use. In the clinical studies, approximately 76% (2049/2701) 
of patients randomized to treatment with EYLEA were ≥65 years of age 
and approximately 46% (1250/2701) were ≥75 years of age. No significant 
differences in efficacy or safety were seen with increasing age in these 
studies.
17 PATIENT COUNSELING INFORMATION
In the days following EYLEA administration, patients are at risk of developing 
endophthalmitis or retinal detachment. If the eye becomes red, sensitive 
to light, painful, or develops a change in vision, advise patients to seek 
immediate care from an ophthalmologist (see Warnings and Precautions). 
Patients may experience temporary visual disturbances after an intravitreal 
injection with EYLEA and the associated eye examinations (see Adverse 
Reactions). Advise patients not to drive or use machinery until visual function 
has recovered sufficiently.
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THERE’S EYLEA—a treatment option that can fit 
your plans for proven visual acuity outcomes

Your members with retinal diseases* may be facing the serious risk of vision loss without screening 
and doctor-recommended treatment.1-3 Vision loss may require ongoing resources.1-3 

* The FDA-approved indications for EYLEA are Wet AMD, Macular Edema following RVO, DME, 
and DR in Patients with DME.

  †After an initial monthly dosing period for certain indications.

References: 1. American Academy of Ophthalmology. Preferred Practice Pattern®: Age-Related 
Macular Degeneration. http://www.aao.org/preferred-practice-pattern/age-related-macular-
degeneration-ppp-2015. 2. American Academy of Ophthalmology. Preferred Practice Pattern®: Retinal 
Vein Occlusions. http://www.aao.org/preferred-practice-pattern/retinal-vein-occlusions-ppp-2015. 
3. American Academy of Ophthalmology. Preferred Practice Pattern®: Diabetic Retinopathy. 
http://www.aao.org/preferred-practice-pattern/diabetic-retinopathy-ppp-updated-2016.

EYLEA has proven outcomes as demonstrated in phase 3 clinical trials in patients with 
Wet AMD, Macular Edema following RVO, DME, and DR in patients with DME

With monthly and every-other-month dosing,† EYLEA offers fl exible dosing options to meet 
the needs of your providers and your members

INDICATIONS AND IMPORTANT SAFETY INFORMATION 

INDICATIONS
•  EYLEA® (aflibercept) Injection is indicated for the treatment 

of patients with Neovascular (Wet) Age-related Macular 
Degeneration (AMD), Macular Edema following Retinal Vein 
Occlusion (RVO), Diabetic Macular Edema (DME), and 
Diabetic Retinopathy (DR) in Patients with DME. 

CONTRAINDICATIONS
•  EYLEA® (aflibercept) Injection is contraindicated in patients 

with ocular or periocular infections, active intraocular 
inflammation, or known hypersensitivity to aflibercept or to 
any of the excipients in EYLEA.

WARNINGS AND PRECAUTIONS
•   Intravitreal injections, including those with EYLEA, have 

been associated with endophthalmitis and retinal 
detachments. Proper aseptic injection technique must 
always be used when administering EYLEA. Patients 
should be instructed to report any symptoms suggestive of 
endophthalmitis or retinal detachment without delay and 
should be managed appropriately. Intraocular inflammation 
has been reported with the use of EYLEA.

•  Acute increases in intraocular pressure have been seen 
within 60 minutes of intravitreal injection, including with 
EYLEA. Sustained increases in intraocular pressure have 
also been reported after repeated intravitreal dosing with 
VEGF inhibitors. Intraocular pressure and the perfusion 
of the optic nerve head should be monitored and 
managed appropriately.

•  There is a potential risk of arterial thromboembolic events 
(ATEs) following intravitreal use of VEGF inhibitors, including 
EYLEA. ATEs are defined as nonfatal stroke, nonfatal myocardial 
infarction, or vascular death (including deaths of unknown 
cause). The incidence of reported thromboembolic events in 
wet AMD studies during the first year was 1.8% (32 out of 1824) 
in the combined group of patients treated with EYLEA. The 
incidence in the DME studies from baseline to week 52 was 
3.3% (19 out of 578) in the combined group of patients treated 
with EYLEA compared with 2.8% (8 out of 287) in the control 
group; from baseline to week 100, the incidence was 6.4% 
(37 out of 578) in the combined group of patients treated with 
EYLEA compared with 4.2% (12 out of 287) in the control group. 
There were no reported thromboembolic events in the patients 
treated with EYLEA in the first six months of the RVO studies.

ADVERSE REACTIONS
•  Serious adverse reactions related to the injection procedure 

have occurred in <0.1% of intravitreal injections with EYLEA 
including endophthalmitis and retinal detachment.

•  The most common adverse reactions (≥5%) reported in 
patients receiving EYLEA were conjunctival hemorrhage, 
eye pain, cataract, vitreous floaters, intraocular pressure 
increased, and vitreous detachment.

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.

 ©2016, Regeneron Pharmaceuticals, Inc., All rights reserved 08/2016
777 Old Saw Mill River Road, Tarrytown, NY 10591 US-PMA-12565

Please see brief summary of full Prescribing Information on the following page.
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