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When the FDA approved the 
first 2 PCSK9 inhibitors 
this summer, there was 

plenty of attention from health plans 
and cardiologists alike to scope of the 
labels, especially relative to what Eu-
ropean regulators allowed for these 
breakthrough cholesterol drugs. But 
when the approvals came down for 
alirocumab (Praluent) on July 24, 2015, 
and for evolocumab (Repatha) on Au-
gust 27, 2015, the next question was: 
what will they cost?1-3

First, Sanofi-Regeneron set the 
price of alirocumab at $14,600 a year 
for both the 75-mg and 150-mg in-
jections—a eye-popping $40 a day.4 
Then, despite speculation that Amgen 
might price evolocumab well below 
its competitor, the second drug came 
in at $14,100 a year for its 140-mg in-
jection.5 Both drugs are given twice a 
month, although evolocumab plans to 
have a 420-mg monthly dose available 
next year.

The first entrants in this long-await-
ed class of monoclonal antibodies, 
which reduced low-density lipoprotein 
(LDL) cholesterol up to 60% in clinical 
trials, arrived well above the $7000 to 
$12,000 annual cost that analysts pre-
dicted.6 ExpressScripts, the nation’s 
largest pharmacy benefits manager 
(PBM), and CVS Health, the second-
largest, had spent months before the 
FDA actions making it clear they in-
tended to leverage the presence of 2 
drugs to demand savings for their cli-
ents, and ultimately, consumers.6-8 

As the prices were set reaction from 

T H E  O B E S I T Y  I S S U E

One of the most substantial 
medical and financial threats 
to American healthcare is un-

treated obesity. Although options and 
guidelines for pharmacotherapy are 
growing, access to care is falling be-
hind advances in treatment.

A COMPLEX, CHRONIC, AND COSTLY 
DISEASE
Obesity is a complex, chronic, and cost-
ly disease that has been shown to be 
the key driver behind 4 of the 10 most 
deadly and expensive diseases world-
wide—ischemic heart disease, stroke, 
hypertension, and diabetes. More than 
one-fourth of total healthcare expens-
es in the United States are attributable 
to the rise in the prevalence of excess 
weight and obesity.1 Obesity has been 
characterized as the greatest threat to 
American health for this century,2 and 
it is rapidly becoming apparent that 
obesity will soon undermine the af-
fordability of American healthcare, due 
to the epidemic of chronic diseases it 
is causing.3 

In 2013, the American Medical Asso-
ciation (AMA) joined with the National 
Institutes of Health, the Obesity Soci-
ety, the American Association of Clini-
cal Endocrinologists, and the Endocrine 
Society in recognizing obesity as a 
complex chronic disease that requires 
a range of interventions for treat-
ment and prevention.4 Because of the 
symbolic significance of this decision, 

Osama Hamdy, MD, PhD, has 
spent much of the past few 
years presenting study data 

that dispute conventional wisdom 
about the futility of diet and exercise 
and suggest that lifestyle intervention 
may be the key to fighting type 2 diabe-
tes mellitus (T2DM).

Each year, he reports another 12 
months of follow-up information on 
129 patients who spent 12 weeks in 
the Weight Achievement and Intensive 
Treatment (Why WAIT) program, based 
at the Joslin Diabetes Center. Each 
year, the information indicates that a 
majority of patients have maintained 
significant weight loss and enjoyed 
significant health benefits.1,2 Each year, 
audiences tell Hamdy that the results 
are extremely promising but too pre-
liminary to justify any major shift in 
treatment paradigm.

There are some indications that 
things may change this year, with the 
publication of a full 5 years of follow-
up data. The study abstract that Hamdy 
and his colleagues prepared for the an-
nual meeting of the American Diabetes 
Association (ADA) in June generated 
only moderate coverage in the spe-
cialty press, but it did win the Michaela 
Modan Memorial Award for its contri-
bution to the understanding of T2DM,3 
and Hamdy hopes that many research-
ers and clinicians will come to appre-
ciate the significance of its findings. 
(Medscape included the study among 

PHASE 3 RESULTS

Intarcia Therapeutics Inc, announced topline 
results that say its ITCA 650 delivery system 
outperformed top-selling sitagliptlin in a 
clinical trial of patients with type 2 diabetes 
mellitus, (SP445).
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Steven Nissen, MD, chair of the cardiology department at the Cleveland Clinic, took the unusual step of issuing his 
own press release when early trial data involving the obesity drug Contrave were shared with too many officials at 
Orexigen. Despite the episode, the process for cardiovascular outcomes trials remains a good one, he said.  

Photo courtesy of Cleveland Clinic.
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This issue of Evidence-Based Diabetes Management examines the relationship be-
tween obesity and diabetes, and it also looks at the challenge of behavioral 
change. So often we hear that “lifestyle” holds the key to turning the corner, 

both for rising incidence of disease—especially of type 2 diabetes mellitus (T2DM), and 
for the rising costs of healthcare. There have been great strides in the variety and the 
effectiveness of the therapeutic options available to treat T2DM and obesity. One of the 
most recent arrivals, liraglutide, has shown impressive results in both conditions. This 
issue features research updates on therapies that are demonstrating added benefits 
beyond what we knew just a few months ago. 

Payers have been willing to cover many of the new options that lower blood sug-
ar, but drugs strictly aimed at weight loss have been a tougher sell, despite the 2013 
declaration from the American Medical Association that obesity is a disease. Is this 
resistance tied to old sentiments that obesity is one’s own fault and that people who 
can’t lose weight just aren’t trying hard enough? Perhaps, but that’s shortsighted. As Osama Hamdy, MD, tells 
us, for many years patients were given bad nutrition advice about how to lose weight, so failing to help them 
now is unfair. Losing weight is difficult and complex, and as the articles in this issue show, neither medication 
alone nor diet and exercise alone are likely the answer. An excellent commentary by Ted Kyle, RPh, MBA, and 
Fatima Cody Stanford, MD, MPH, MPA, makes the case for why payers should cover obesity drugs as part of an 
overall effort to help patients lose weight—and why it’s in everyone’s interest. What we know from Dr Hamdy’s 
research and from our own visit with patients and frontline providers at Jefferson Hospital in Philadelphia, 
Pennsylvania, is that behavioral change is not easy—the effort requires intense education, sustained commit-
ment, and support. But what we know from these examples is that long-term weight loss, difficult as it is, is 
worth pursuing. The health effects that result from weight loss are significant, the savings are real, and the 
benefits can be life-changing.
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Mike Hennessy, Sr
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about the editor in chief

T
he connection between diabe-
tes and obesity is hardly a se-
cret, yet we don’t fully under-
stand this relationship as well 

as we should. Both type 1 and type 2 
diabetes mellitus (T2DM) have been rec-
ognized as disease states for decades; 
sadly, obesity was only declared a dis-
ease by the American Medical Associa-
tion 2 years ago.

We are learning more about this con-
nection. In the most recent issue of 
Diabetes Care, researchers who studied 
a cohort of nearly 7000 patients for an 
average of 6 years found that being over-
weight increased the chances of devel-
oping T2DM over time, even if patients 
did not have metabolic dysfunction. 
Among those who did, the chances of 
developing T2DM soared as their weight 
increased.1

With therapies for T2DM abundant, 
perhaps not enough emphasis is placed 
on encouraging lifestyle changes. For a 
long time now, it’s been easier to write a 
prescription for a pill than it has been to 

teach patients to embrace healthier di-
ets, to understand how to prepare food 
properly, to take walks, or to lift weights. 
For too long, our healthcare system has 
been designed to pay physicians to pre-
scribe the pill instead of the walk in the 
park, but that’s finally changing. 

Another barrier, as we learn from Jos-
lin Diabetes Center’s Osama Hamdy, MD, 
(see Cover Story) has been the tendency 
to view diabetes and obesity as distinct 
conditions; Dr Hamdy, however, sees 
diabetes as a component of obesity, and 
the true culprit in the resulting health 
problems. Diabetes warns us of obesity 
the same way a fever signals the arrival 
of infectious disease, he says. Treating 
diabetes with medication without do-
ing anything about the body fat is a los-
ing battle—in his view, it’s time to direct 
more research to the cause instead of 
the symptoms.

Dr Hamdy has much to say about 
how science has failed patients over the 
years. Nutrition guidelines that told pa-
tients that all calories were equal and 
replaced protein with sugar might have 
allowed short-term weight loss, but too 
many patients gained it all back with 
unfortunate results. His team’s work 
has helped rebuild the weight loss diet—
emphasizing healthy protein that would 
support exercise and strength training, 
and the retention of muscle. The highly 
successful Why WAIT program, created 
by his team, engaged patients through 

a rigorous 12-week training period. The 
average participant in the program lost 
9.7% of body weight, but what’s more 
important is how many learned real 
lifestyle changes that have perpetuated 
improved health outcomes.

Following the patients for a full 5 
years offered greater insight into what 
was possible for patients who kept the 
weight off. First, the long follow up 
proved that long-term weight main-
tenance after weight loss was indeed 
possible. Second, Dr Hamdy found that 
patients who lost weight showed sig-
nificant improvement in their lipid pro-
files, even if they regained some of the 
weight they initially lost. Dr Hamdy’s 
work showed that the effort required 
to keep off the weight rewards patients 
with increased insulin sensitivity; in 
other words, they are reversing the ef-
fects of T2DM. 

These results are good for patients—
and for payers, because they cut health-
care costs. 

We’re proud that Dr Hamdy and his 
team were honored at the American 
Diabetes Association Scientific Sessions 
in June 2015 with the Michaela Modan 
Memorial Award, which recognizes con-
tributions to the clinical understanding 
of T2DM.

He also sounds the alarm about tak-
ing too much medication. There is a role 
for medication in treating obesity; this 
issue also features an excellent com-

mentary about the role for payers in 
helping patients gain access to therapy 
to give them a good start toward shed-
ding pounds and achieving other goals. 

Balancing therapy with behavioral 
change—healthy diets and exercise—is 
a much more difficult task for doctors 
and patients alike. Perhaps that is why 
successful long-term lifestyle solutions 
have eluded us. That does not mean we 
should not try. Dr Hamdy and others fea-
tured in this issue of Evidence-Based Dia-
betes Management help us consider what 
is possible when patients are given the 
right information and tools to succeed. 
Elliot P. Joslin, MD, founder of Joslin Dia-
betes Center, long ago said there was a 
troika or 3 secrets to managing diabetes: 
insulin (or medications that came lat-
er), diet, and exercise. To date, we have 
spent a great deal of time and money 
focused on medications with a relative 
lack of resources devoted to the other 2 
parts of the troika. As you will see in this 
issue, there are promising approaches 
that can, in fact, deliver improved out-
comes for our patients. EBDM

RefeRence
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metabolic dysfunction, and risk of type 2 diabetes in patients 
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2015]. Diabetes Care. 2015; doi:10.2337/dc14-0684.
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to publish “orphan scientific findings,” which may be important but not extensive enough to support 
a complete article for publication in a peer-reviewed journal.

Evidence-Based Diabetes Management makes its content available online at no cost and does not 
require a subscription, thus expanding the reach of the published data. The contributing authors 
are not required to cover publication costs. We are an indexed publication but we do not undergo a 
rigorous peer-review process.
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IMPORTANT SAFETY INFORMATION (continued)

WARNINGS AND PRECAUTIONS
Hypotension
JARDIANCE causes intravascular volume contraction. Symptomatic 
hypotension may occur after initiating JARDIANCE particularly 
in patients with renal impairment, the elderly, in patients with low 
systolic blood pressure, and in patients on diuretics. Before initiating 
JARDIANCE, assess for volume contraction and correct volume status 
if indicated. Monitor for signs and symptoms of hypotension after 
initiating therapy.
Impairment in Renal Function
JARDIANCE increases serum creatinine and decreases eGFR. Renal 
function should be evaluated prior to initiating JARDIANCE and 
periodically thereafter. More frequent monitoring is recommended 
with eGFR below 60 mL/min/1.73 m2. The risk of impaired renal 
function with JARDIANCE is increased in elderly patients and patients 
with moderate renal impairment. JARDIANCE should be discontinued 
in patients with a persistent eGFR less than 45 mL/min/1.73 m2.

JARDIANCE is an SGLT2 inhibitor for the 
treatment of adults with type 2 diabetes, 
in addition to diet and exercise  

(empaglifl ozin) tablets 10 mg/25 mg 

JARDIANCE is not indicated for weight loss.  

INDICATION AND LIMITATION OF USE
JARDIANCE is indicated as an adjunct to diet and exercise to improve glycemic control in adults with 
type 2 diabetes mellitus.
JARDIANCE is not recommended for patients with type 1 diabetes or for the treatment of diabetic 
ketoacidosis.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
JARDIANCE should not be used in patients with a history of serious hypersensitivity to JARDIANCE 
or in patients with severe renal impairment, end-stage renal disease, or dialysis.
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<0.0001 vs placebo‡ <0.0001 vs placebo§pp

†JARDIANCE is not indicated 
for weight loss. Change from 
baseline in body weight was 
a secondary endpoint.1

■ JARDIANCE 10 mg      ■ JARDIANCE 25 mg       ■ Placebo

Learn more at www.Jardiance.com 

  JARDIANCE 10 mg and 25 mg 
signifi cantly reduced systolic blood 
pressure (SBP)II by -2.6 mm Hg 
(placebo-adjusted, p=0.0231) and 
-3.4 mm Hg (placebo-corrected, 
p=0.0028), respectively, at 24 weeks1¶

 IIJARDIANCE is not indicated as antihypertensive  
 therapy. Change from baseline in systolic blood  
 pressure was a secondary endpoint.1 

¶  SBP mean baseline: 133.0 mm Hg, 129.9 mm Hg, 
and 130.0 mm Hg for JARDIANCE 10 mg, 25 mg, 
and placebo, respectively.1 

 Please see additional Important Safety 
Information and Brief Summary of 
full Prescribing Information on the 
adjacent pages.

‡ A1C reduction: Difference from placebo (adjusted mean) was
-0.7% and -0.9% for JARDIANCE 10 mg and 25 mg, respectively. 
§ Weight change: Difference from placebo (adjusted mean) was 
-2.5% and -2.8% for JARDIANCE 10 mg and 25 mg, respectively. 

Study design: In a 24-week, double-blind, placebo-
controlled study of 676 patients with type 2 diabetes 
mellitus, the effi cacy and safety of JARDIANCE 10 mg 
(N=224) and 25 mg (N=224) were evaluated vs placebo 
(N=228). The primary endpoint was A1C change from 
baseline.1

• Signifi cant A1C reduction  

• Once-daily oral dosing in the morning  

• Signifi cant weight loss demonstrated as a secondary endpoint*
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IMPORTANT SAFETY INFORMATION (continued)

WARNINGS AND PRECAUTIONS (continued)
Genital Mycotic Infections
JARDIANCE increases the risk for genital mycotic infections. Patients with a history of chronic or 
recurrent genital mycotic infections were more likely to develop these infections. Monitor and treat as 
appropriate.

Urinary Tract Infections
JARDIANCE increases the risk for urinary tract infections. Monitor and treat as appropriate.

Increased Low-Density Lipoprotein Cholesterol (LDL-C)
Increases in LDL-C can occur with JARDIANCE. Monitor and treat as appropriate.

Macrovascular Outcomes
There have been no clinical studies establishing conclusive evidence of macrovascular risk reduction 
with JARDIANCE or any other antidiabetic drug.

ADVERSE REACTIONS
The most common adverse reactions (>5%) associated with placebo and JARDIANCE 10 mg and 25 
mg were urinary tract infections (7.6%, 9.3%, 7.6%, respectively) and female genital mycotic infections 
(1.5%, 5.4%, 6.4%, respectively).
When JARDIANCE was administered with insulin or sulfonylurea, the incidence of hypoglycemic events 
was increased.

DRUG INTERACTIONS
Coadministration of JARDIANCE with diuretics resulted in increased urine volume and frequency of 
voids, which might enhance the potential for volume depletion.

USE IN SPECIAL POPULATIONS
Pregnancy
There are no adequate and well-controlled studies of JARDIANCE in pregnant women. JARDIANCE 
should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers
It is not known if JARDIANCE is excreted in human milk. Because of the potential for serious adverse 
reactions in nursing infants from JARDIANCE, discontinue nursing or discontinue JARDIANCE.

Geriatric Use
JARDIANCE is expected to have diminished efficacy in elderly patients with renal impairment. The 
incidence of volume depletion-related adverse reactions and urinary tract infections increased in 
patients ≥ 75 years treated  
with JARDIANCE.
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In adults with type 2 diabetes,

JARDIANCE demonstrated similar A1C reduction vs glimepiride  
with the additional benefit of significant weight loss*  

IMPORTANT SAFETY INFORMATION (continued)

WARNINGS AND PRECAUTIONS (continued)
Hypoglycemia with Concomitant Use with Insulin and Insulin 
Secretagogues
Insulin and insulin secretagogues are known to cause hypoglycemia. 
The use of JARDIANCE with these agents can increase the risk of 
hypoglycemia. A lower dose of insulin or the insulin secretagogue 
may be required to reduce the risk of hypoglycemia when used in 
combination with JARDIANCE.

Please see additional Important Safety Information and Brief  
Summary of full Prescribing Information on the adjacent pages.
Reference: 1. Data on file. Boehringer Ingelheim Pharmaceuticals, Inc. Ridgefield, CT. 2014.

JARDIANCE 25 mg significantly reduced SBP¶ (-3.6 mm Hg) vs an increase with glimepiride (2.2 mm Hg)  
at 52 weeks; adjusted mean,   <0.0001#

¶JARDIANCE is not indicated as antihypertensive therapy. Change from baseline in systolic blood pressure was a secondary endpoint.1

•  The recommended dose of JARDIANCE is 10 mg once daily. In patients tolerating JARDIANCE 10 mg, the dose may be  
increased to 25 mg

•  Primary endpoint was A1C change from baseline after 52 weeks and 104 weeks.1 At 52 weeks, change from baseline  
(adjusted mean) was -0.7% with both JARDIANCE and glimepiride. Data at 104 weeks are not yet available
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A1C REDUCTION IN A 52-WEEK INTERIM ANALYSIS† * JARDIANCE is not indicated for weight loss.  
Change from baseline in body weight was a secondary endpoint.1

Study design: In a 104-week, double-
blind study of 1,545 patients with type 
2 diabetes mellitus, the efficacy of 
JARDIANCE 25 mg as add-on therapy 
to metformin (N=765) was evaluated vs 
glimepiride (mean daily dose 2.7 mg) 
added to metformin (N=780), 
administered once daily. 

†Completers only.
‡Mean change from baseline adjusted for baseline 
A1C, geographical region, and eGFR at baseline.

§Modified intent-to-treat population (mITT). Last 
observation on study (LOCF) was used to impute 
data missing at Week 52.

#SBP mean baseline: 133.4 mm Hg and  
133.5 mm Hg for JARDIANCE 25 mg and 
glimepiride, respectively.1
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IMPORTANT SAFETY INFORMATION (continued)

WARNINGS AND PRECAUTIONS (continued)
Genital Mycotic Infections
JARDIANCE increases the risk for genital mycotic infections. Patients with a history of chronic or 
recurrent genital mycotic infections were more likely to develop these infections. Monitor and treat as 
appropriate.

Urinary Tract Infections
JARDIANCE increases the risk for urinary tract infections. Monitor and treat as appropriate.

Increased Low-Density Lipoprotein Cholesterol (LDL-C)
Increases in LDL-C can occur with JARDIANCE. Monitor and treat as appropriate.

Macrovascular Outcomes
There have been no clinical studies establishing conclusive evidence of macrovascular risk reduction 
with JARDIANCE or any other antidiabetic drug.

ADVERSE REACTIONS
The most common adverse reactions (>5%) associated with placebo and JARDIANCE 10 mg and 25 
mg were urinary tract infections (7.6%, 9.3%, 7.6%, respectively) and female genital mycotic infections 
(1.5%, 5.4%, 6.4%, respectively).
When JARDIANCE was administered with insulin or sulfonylurea, the incidence of hypoglycemic events 
was increased.

DRUG INTERACTIONS
Coadministration of JARDIANCE with diuretics resulted in increased urine volume and frequency of 
voids, which might enhance the potential for volume depletion.

USE IN SPECIAL POPULATIONS
Pregnancy
There are no adequate and well-controlled studies of JARDIANCE in pregnant women. JARDIANCE 
should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers
It is not known if JARDIANCE is excreted in human milk. Because of the potential for serious adverse 
reactions in nursing infants from JARDIANCE, discontinue nursing or discontinue JARDIANCE.

Geriatric Use
JARDIANCE is expected to have diminished efficacy in elderly patients with renal impairment. The 
incidence of volume depletion-related adverse reactions and urinary tract infections increased in 
patients ≥ 75 years treated  
with JARDIANCE.

JARPROFISI 8.2.14

Copyright © 2015 Boehringer Ingelheim Pharmaceuticals, Inc. All rights reserved.  (4/15)  JAR659512MHC

In adults with type 2 diabetes,

JARDIANCE demonstrated similar A1C reduction vs glimepiride  
with the additional benefit of significant weight loss*  

IMPORTANT SAFETY INFORMATION (continued)

WARNINGS AND PRECAUTIONS (continued)
Hypoglycemia with Concomitant Use with Insulin and Insulin 
Secretagogues
Insulin and insulin secretagogues are known to cause hypoglycemia. 
The use of JARDIANCE with these agents can increase the risk of 
hypoglycemia. A lower dose of insulin or the insulin secretagogue 
may be required to reduce the risk of hypoglycemia when used in 
combination with JARDIANCE.

Please see additional Important Safety Information and Brief  
Summary of full Prescribing Information on the adjacent pages.
Reference: 1. Data on file. Boehringer Ingelheim Pharmaceuticals, Inc. Ridgefield, CT. 2014.

JARDIANCE 25 mg significantly reduced SBP¶ (-3.6 mm Hg) vs an increase with glimepiride (2.2 mm Hg)  
at 52 weeks; adjusted mean,   <0.0001#

¶JARDIANCE is not indicated as antihypertensive therapy. Change from baseline in systolic blood pressure was a secondary endpoint.1

•  The recommended dose of JARDIANCE is 10 mg once daily. In patients tolerating JARDIANCE 10 mg, the dose may be  
increased to 25 mg

•  Primary endpoint was A1C change from baseline after 52 weeks and 104 weeks.1 At 52 weeks, change from baseline  
(adjusted mean) was -0.7% with both JARDIANCE and glimepiride. Data at 104 weeks are not yet available
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A1C REDUCTION IN A 52-WEEK INTERIM ANALYSIS† * JARDIANCE is not indicated for weight loss.  
Change from baseline in body weight was a secondary endpoint.1

Study design: In a 104-week, double-
blind study of 1,545 patients with type 
2 diabetes mellitus, the efficacy of 
JARDIANCE 25 mg as add-on therapy 
to metformin (N=765) was evaluated vs 
glimepiride (mean daily dose 2.7 mg) 
added to metformin (N=780), 
administered once daily. 

†Completers only.
‡Mean change from baseline adjusted for baseline 
A1C, geographical region, and eGFR at baseline.

§Modified intent-to-treat population (mITT). Last 
observation on study (LOCF) was used to impute 
data missing at Week 52.

#SBP mean baseline: 133.4 mm Hg and  
133.5 mm Hg for JARDIANCE 25 mg and 
glimepiride, respectively.1
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JARDIANCE® (empagliflozin) tablets, for oral use
BRIEF SUMMARY OF PRESCRIBING INFORMATION
Please see package insert for full Prescribing Information.
INDICATIONS AND USAGE: JARDIANCE is indicated as an adjunct to diet and exercise 
to improve glycemic control in adults with type 2 diabetes mellitus. Limitation of Use: 
JARDIANCE is not recommended for patients with type 1 diabetes or for the treatment of 
diabetic ketoacidosis.
CONTRAINDICATIONS: 
• History of serious hypersensitivity reaction to JARDIANCE.
• Severe renal impairment, end-stage renal disease, or dialysis [see Use in Specific 

Populations].
WARNINGS AND PRECAUTIONS: Hypotension: JARDIANCE causes intravascular 
volume contraction. Symptomatic hypotension may occur after initiating JARDIANCE 
[see Adverse Reactions] particularly in patients with renal impairment, the elderly, in 
patients with low systolic blood pressure, and in patients on diuretics. Before initiat-
ing JARDIANCE, assess for volume contraction and correct volume status if indicated. 
Monitor for signs and symptoms of hypotension after initiating therapy and increase 
monitoring in clinical situations where volume contraction is expected [see Use in 
Specific Populations]. Impairment in Renal Function: JARDIANCE increases serum 
creatinine and decreases eGFR [see Adverse Reactions]. The risk of impaired renal 
function with JARDIANCE is increased in elderly patients and patients with moderate 
renal impairment. More frequent monitoring of renal function is recommended in these 
patients [see Use in Specific Populations]. Renal function should be evaluated prior to 
initiating JARDIANCE and periodically thereafter. Hypoglycemia with Concomitant 
Use with Insulin and Insulin Secretagogues: Insulin and insulin secretagogues are 
known to cause hypoglycemia. The risk of hypoglycemia is increased when JARDIANCE 
is used in combination with insulin secretagogues (e.g., sulfonylurea) or insulin [see 
Adverse Reactions]. Therefore, a lower dose of the insulin secretagogue or insulin 
may be required to reduce the risk of hypoglycemia when used in combination with 
JARDIANCE. Genital Mycotic Infections: JARDIANCE increases the risk for genital 
mycotic infections [see Adverse Reactions]. Patients with a history of chronic or recur-
rent genital mycotic infections were more likely to develop mycotic genital infections. 
Monitor and treat as appropriate. Urinary Tract Infections: JARDIANCE increases the 
risk for urinary tract infections [see Adverse Reactions]. Monitor and treat as appropri-
ate. Increased Low-Density Lipoprotein Cholesterol (LDL-C): Increases in LDL-C 
can occur with JARDIANCE [see Adverse Reactions]. Monitor and treat as appropriate. 
Macrovascular Outcomes: There have been no clinical studies establishing conclusive 
evidence of macrovascular risk reduction with JARDIANCE or any other antidiabetic drug.
ADVERSE REACTIONS: The following important adverse reactions are described below 
and elsewhere in the labeling: Hypotension [see Warnings and Precautions]; Impairment 
in Renal Function [see Warnings and Precautions]; Hypoglycemia with Concomitant Use 
with Insulin and Insulin Secretagogues [see Warnings and Precautions]; Genital Mycotic 
Infections [see Warnings and Precautions]; Urinary Tract Infections [see Warnings and 
Precautions]; Increased Low-Density Lipoprotein Cholesterol (LDL-C) [see Warnings 
and Precautions]. 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 the clinical trials of another drug and may 
not reflect the rates observed in practice. Pool of Placebo-Controlled Trials evaluating 
JARDIANCE 10 and 25 mg: The data in Table 1 are derived from a pool of four 24-week 
placebo-controlled trials and 18-week data from a placebo-controlled trial with insulin. 
JARDIANCE was used as monotherapy in one trial and as add-on therapy in four trials. 
These data reflect exposure of 1976 patients to JARDIANCE with a mean exposure dura-
tion of approximately 23 weeks. Patients received placebo (N=995), JARDIANCE 10 mg 
(N=999), or JARDIANCE 25 mg (N=977) once daily. The mean age of the population was 
56 years and 3% were older than 75 years of age. More than half (55%) of the population 
was male; 46% were White, 50% were Asian, and 3% were Black or African American. 
At baseline, 57% of the population had diabetes more than 5 years and had a mean 
hemoglobin A1c (HbA1c) of 8%. Established microvascular complications of diabetes 
at baseline included diabetic nephropathy (7%), retinopathy (8%), or neuropathy (16%). 
Baseline renal function was normal or mildly impaired in 91% of patients and moderately 
impaired in 9% of patients (mean eGFR 86.8 mL/min/1.73 m2). Table 1 shows common 
adverse reactions (excluding hypoglycemia) associated with the use of JARDIANCE. The 
adverse reactions were not present at baseline, occurred more commonly on JARDIANCE 
than on placebo and occurred in greater than or equal to 2% of patients treated with 
JARDIANCE 10 mg or JARDIANCE 25 mg.
Table 1:  Adverse Reactions Reported in ≥2% of Patients Treated with JARDIANCE 

and Greater than Placebo in Pooled Placebo-Controlled Clinical Studies of 
JARDIANCE Monotherapy or Combination Therapy

Number (%) of Patients
Placebo
N=995

JARDIANCE 10 mg
N=999

JARDIANCE 25 mg
 N=977

Urinary tract infectiona 7.6% 9.3% 7.6%
Female genital mycotic infectionsb 1.5% 5.4% 6.4%
Upper respiratory tract infection 3.8% 3.1% 4.0%
Increased urinationc 1.0% 3.4% 3.2%
Dyslipidemia 3.4% 3.9% 2.9%
Arthralgia 2.2% 2.4% 2.3%
Male genital mycotic infectionsd 0.4% 3.1% 1.6%
Nausea 1.4% 2.3% 1.1%

aPredefined adverse event grouping, including, but not limited to, urinary tract infection, asymptomatic 
bacteriuria, cystitis

bFemale genital mycotic infections include the following adverse reactions: vulvovaginal mycotic infec-
tion, vaginal infection, vulvitis, vulvovaginal candidiasis, genital infection, genital candidiasis, genital 
infection fungal, genitourinary tract infection, vulvovaginitis, cervicitis, urogenital infection fungal, vagini-
tis bacterial. Percentages calculated with the number of female subjects in each group as denominator: 
placebo (N=481), JARDIANCE 10 mg (N=443), JARDIANCE 25 mg (N=420).
cPredefined adverse event grouping, including, but not limited to, polyuria, pollakiuria, and nocturia
dMale genital mycotic infections include the following adverse reactions: balanoposthitis, balanitis, 
genital infections fungal, genitourinary tract infection, balanitis candida, scrotal abscess, penile infec-
tion. Percentages calculated with the number of male subjects in each group as denominator: placebo 
(N=514), JARDIANCE 10 mg (N=556), JARDIANCE 25 mg (N=557).

Thirst (including polydipsia) was reported in 0%, 1.7%, and 1.5% for placebo, JARDIANCE 
10 mg, and JARDIANCE 25 mg, respectively. Volume Depletion: JARDIANCE causes 
an osmotic diuresis, which may lead to intravascular volume contraction and adverse 
reactions related to volume depletion. In the pool of five placebo-controlled clinical tri-
als, adverse reactions related to volume depletion (e.g., blood pressure (ambulatory) 
decreased, blood pressure systolic decreased, dehydration, hypotension, hypovolemia, 
orthostatic hypotension, and syncope) were reported by 0.3%, 0.5%, and 0.3% of 
patients treated with placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg respectively. 
JARDIANCE may increase the risk of hypotension in patients at risk for volume contrac-
tion [see Warnings and Precautions and Use in Specific Populations]. Increased Urination: 
In the pool five placebo-controlled clinical trials, adverse reactions of increased urination 
(e.g., polyuria, pollakiuria, and nocturia) occurred more frequently on JARDIANCE than 
on placebo (see Table 1). Specifically, nocturia was reported by 0.4%, 0.3%, and 0.8% 
of patients treated with placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg, respec-
tively. Impairment in Renal Function: Use of JARDIANCE was associated with increases 
in serum creatinine and decreases in eGFR (see Table 2). Patients with moderate renal 
impairment at baseline had larger mean changes. [see Warnings and Precautions and 
Use in Specific Populations].
Table 2:  Changes from Baseline in Serum Creatinine and eGFR in the Pool of 

Four 24-week Placebo-Controlled Studies and Renal Impairment Study

Pool of 24-Week Placebo-Controlled 
Studies

Placebo JARDIANCE 
10 mg

JARDIANCE 
25 mg

Baseline 
Mean

N 825 830 822
Creatinine (mg/dL) 0.84 0.85 0.85
eGFR (mL/min/1.73 m2) 87.3 87.1 87.8

Week 12 
Change

N 771 797 783
Creatinine (mg/dL) 0.00 0.02 0.01
eGFR (mL/min/1.73 m2) -0.3 -1.3 -1.4

Week 24 
Change

N 708 769 754
Creatinine (mg/dL) 0.00 0.01 0.01
eGFR (mL/min/1.73 m2) -0.3 -0.6 -1.4

Moderate Renal Impairmenta

Placebo JARDIANCE 
25 mg

Baseline
N 187 – 187
Creatinine (mg/dL) 1.49 – 1.46
eGFR (mL/min/1.73 m2) 44.3 – 45.4

Week 12 
Change

N 176 – 179
Creatinine (mg/dL) 0.01 – 0.12
eGFR (mL/min/1.73 m2) 0.1 – -3.8

Week 24 
Change

N 170 – 171
Creatinine (mg/dL) 0.01 – 0.10
eGFR (mL/min/1.73 m2) 0.2 – -3.2

Week 52 
Change

N 164 – 162
Creatinine (mg/dL) 0.02 – 0.11
eGFR (mL/min/1.73 m2) -0.3 – -2.8

aSubset of patients from renal impairment study with eGFR 30 to less than 60 mL/min/1.73 m2

Hypoglycemia: The incidence of hypoglycemia by study is shown in Table 3. The inci-
dence of hypoglycemia increased when JARDIANCE was administered with insulin or 
sulfonylurea [see Warnings and Precautions].
Table 3:  Incidence of Overalla and Severeb Hypoglycemic Events in Controlled 

Clinical Studies

Monotherapy
(24 weeks)

Placebo
(n=229)

JARDIANCE 10 mg
(n=224)

JARDIANCE 25 mg
(n=223)

Overall (%) 0.4% 0.4% 0.4%

Severe (%) 0% 0% 0%

In Combination with  
Metformin (24 weeks)

Placebo + 
Metformin

(n=206)

JARDIANCE 10 mg 
+ Metformin

(n=217)

JARDIANCE 25 mg 
+ Metformin

(n=214)

Overall (%) 0.5% 1.8% 1.4%

Severe (%) 0% 0% 0%

Secretagogues: Coadministration of empagliflozin with insulin or insulin secretagogues 
increases the risk for hypoglycemia [see Warnings and Precautions]. Positive Urine 
Glucose Test: Monitoring glycemic control with urine glucose tests is not recommended 
in patients taking SGLT2 inhibitors as SGLT2 inhibitors increase urinary glucose excretion 
and will lead to positive urine glucose tests. Use alternative methods to monitor gly-
cemic control. Interference with 1,5-anhydroglucitol (1,5-AG) Assay: Monitoring 
glycemic control with 1,5-AG assay is not recommended as measurements of 1,5-AG 
are unreliable in assessing glycemic control in patients taking SGLT2 inhibitors. Use 
alternative methods to monitor glycemic control.
USE IN SPECIFIC POPULATIONS: Pregnancy: Pregnancy Category C: There are no 
adequate and well-controlled studies of JARDIANCE in pregnant women. JARDIANCE 
should be used during pregnancy only if the potential benefit justifies the potential risk 
to the fetus. Based on results from animal studies, empagliflozin may affect renal devel-
opment and maturation. In studies conducted in rats, empagliflozin crosses the placenta 
and reaches fetal tissues. During pregnancy, consider appropriate alternative therapies, 
especially during the second and third trimesters. Nursing Mothers: It is not known if 
JARDIANCE is excreted in human milk. Empagliflozin is secreted in the milk of lactating 
rats reaching levels up to 5 times higher than that in maternal plasma. Since human 
kidney maturation occurs in utero and during the first 2 years of life when lactational 
exposure may occur, there may be risk to the developing human kidney. Because many 
drugs are excreted in human milk and because of the potential for serious adverse 
reactions in nursing infants from JARDIANCE, a decision should be made whether to 
discontinue nursing or to discontinue JARDIANCE, taking into account the importance 
of the drug to the mother. Pediatric Use: The safety and effectiveness of JARDIANCE 
in pediatric patients under 18 years of age have not been established. Geriatric Use: 
No JARDIANCE dosage change is recommended based on age. A total of 2721 (32%) 
patients treated with empagliflozin were 65 years of age and older, and 491 (6%) were 
75 years of age and older. JARDIANCE is expected to have diminished efficacy in elderly 
patients with renal impairment [see Use in Specific Populations]. The risk of volume 
depletion-related adverse reactions increased in patients who were 75 years of age 
and older to 2.1%, 2.3%, and 4.4% for placebo, JARDIANCE 10 mg, and JARDIANCE  
25 mg. The risk of urinary tract infections increased in patients who were 75 years of age 
and older to 10.5%, 15.7%, and 15.1% in patients randomized to placebo, JARDIANCE 
10 mg, and JARDIANCE 25 mg, respectively [see Warning and Precautions and Adverse 
Reactions]. Renal Impairment: The efficacy and safety of JARDIANCE were eval-
uated in a study of patients with mild and moderate renal impairment. In this study,  
195 patients exposed to JARDIANCE had an eGFR between 60 and 90 mL/min/1.73 m2, 
91 patients exposed to JARDIANCE had an eGFR between 45 and 60 mL/min/1.73 m2 

and 97 patients exposed to JARDIANCE had an eGFR between 30 and 45 mL/min/1.73 m2. 
The glucose lowering benefit of JARDIANCE 25 mg decreased in patients with wors-
ening renal function. The risks of renal impairment [see Warnings and Precautions], 
volume depletion adverse reactions and urinary tract infection-related adverse reactions 
increased with worsening renal function. The efficacy and safety of JARDIANCE have 
not been established in patients with severe renal impairment, with ESRD, or receiving 
dialysis. JARDIANCE is not expected to be effective in these patient populations [see 
Contraindications and Warnings and Precautions]. Hepatic Impairment: JARDIANCE 
may be used in patients with hepatic impairment.
OVERDOSAGE: In the event of an overdose with JARDIANCE, contact the Poison Control 
Center. Employ the usual supportive measures (e.g., remove unabsorbed material from 
the gastrointestinal tract, employ clinical monitoring, and institute supportive treatment) 
as dictated by the patient’s clinical status. Removal of empagliflozin by hemodialysis has 
not been studied.
Additional information can be found at www.hcp.jardiance.com

Copyright © 2014 Boehringer Ingelheim International GmbH 
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Table 3 (cont’d)

In Combination with 
Metformin + Sulfonylurea
(24 weeks)

Placebo
(n=225)

JARDIANCE 10 mg 
+ Metformin + 
Sulfonylurea

(n=224)

JARDIANCE 25 mg 
+ Metformin + 
Sulfonylurea

(n=217)

Overall (%) 8.4% 16.1% 11.5%

Severe (%) 0% 0% 0%

In Combination with  
Pioglitazone +/-  
Metformin (24 weeks)

Placebo
(n=165)

JARDIANCE 10 mg 
+ Pioglitazone 
+/- Metformin

(n=165)

JARDIANCE 25 mg 
+ Pioglitazone 
+/- Metformin

 (n=168)

Overall (%) 1.8% 1.2% 2.4%

Severe (%) 0% 0% 0%

In Combination with
Insulin (18 weeksc)

Placebo
(n=170)

JARDIANCE 10 mg 
(n=169)

JARDIANCE 25 mg
(n=155)

Overall (%) 20.6% 19.5% 28.4%

Severe (%) 0% 0% 1.3%
aOverall hypoglycemic events: plasma or capillary glucose of less than or equal to 70 mg/dL
bSevere hypoglycemic events: requiring assistance regardless of blood glucose
cInsulin dose could not be adjusted during the initial 18 week treatment period

Genital Mycotic Infections: In the pool five placebo-controlled clinical trials, the incidence 
of genital mycotic infections (e.g., vaginal mycotic infection, vaginal infection, genital 
infection fungal, vulvovaginal candidiasis, and vulvitis) was increased in patients treated 
with JARDIANCE compared to placebo, occurring in 0.9%, 4.1%, and 3.7% of patients 
randomized to placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg, respectively. 
Discontinuation from study due to genital infection occurred in 0% of placebo-treated 
patients and 0.2% of patients treated with either JARDIANCE 10 or 25 mg. Genital mycotic 
infections occurred more frequently in female than male patients (see Table 1). Phimosis 
occurred more frequently in male patients treated with JARDIANCE 10 mg (less than 
0.1%) and JARDIANCE 25 mg (0.1%) than placebo (0%). Urinary Tract Infections: In the 
pool five placebo-controlled clinical trials, the incidence of urinary tract infections (e.g., 
urinary tract infection, asymptomatic bacteriuria, and cystitis) was increased in patients 
treated with JARDIANCE compared to placebo (see Table 1). Patients with a history of 
chronic or recurrent urinary tract infections were more likely to experience a urinary tract 
infection. The rate of treatment discontinuation due to urinary tract infections was 0.1%, 
0.2%, and 0.1% for placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg, respectively. 
Urinary tract infections occurred more frequently in female patients. The incidence of 
urinary tract infections in female patients randomized to placebo, JARDIANCE 10 mg, 
and JARDIANCE 25 mg was 16.6%, 18.4%, and 17.0%, respectively. The incidence 
of urinary tract infections in male patients randomized to placebo, JARDIANCE 10 mg, 
and JARDIANCE 25 mg was 3.2%, 3.6%, and 4.1%, respectively [see Warnings and 
Precautions and Use in Specific Populations]. Laboratory Tests: Increase in Low-Density 
Lipoprotein Cholesterol (LDL-C): Dose-related increases in low-density lipoprotein cho-
lesterol (LDL-C) were observed in patients treated with JARDIANCE. LDL-C increased 
by 2.3%, 4.6%, and 6.5% in patients treated with placebo, JARDIANCE 10 mg, and 
JARDIANCE 25 mg, respectively [see Warnings and Precautions]. The range of mean 
baseline LDL-C levels was 90.3 to 90.6 mg/dL across treatment groups. Increase in 
Hematocrit: In a pool of four placebo-controlled studies, median hematocrit decreased by 
1.3% in placebo and increased by 2.8% in JARDIANCE 10 mg and 2.8% in JARDIANCE 
25 mg treated patients. At the end of treatment, 0.6%, 2.7%, and 3.5% of patients with 
hematocrits initially within the reference range had values above the upper limit of the 
reference range with placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg, respectively.
DRUG INTERACTIONS: Diuretics: Coadministration of empagliflozin with diuretics 
resulted in increased urine volume and frequency of voids, which might enhance the 
potential for volume depletion [see Warnings and Precautions]. Insulin or Insulin 
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JARDIANCE® (empagliflozin) tablets, for oral use
BRIEF SUMMARY OF PRESCRIBING INFORMATION
Please see package insert for full Prescribing Information.
INDICATIONS AND USAGE: JARDIANCE is indicated as an adjunct to diet and exercise 
to improve glycemic control in adults with type 2 diabetes mellitus. Limitation of Use: 
JARDIANCE is not recommended for patients with type 1 diabetes or for the treatment of 
diabetic ketoacidosis.
CONTRAINDICATIONS: 
• History of serious hypersensitivity reaction to JARDIANCE.
• Severe renal impairment, end-stage renal disease, or dialysis [see Use in Specific 

Populations].
WARNINGS AND PRECAUTIONS: Hypotension: JARDIANCE causes intravascular 
volume contraction. Symptomatic hypotension may occur after initiating JARDIANCE 
[see Adverse Reactions] particularly in patients with renal impairment, the elderly, in 
patients with low systolic blood pressure, and in patients on diuretics. Before initiat-
ing JARDIANCE, assess for volume contraction and correct volume status if indicated. 
Monitor for signs and symptoms of hypotension after initiating therapy and increase 
monitoring in clinical situations where volume contraction is expected [see Use in 
Specific Populations]. Impairment in Renal Function: JARDIANCE increases serum 
creatinine and decreases eGFR [see Adverse Reactions]. The risk of impaired renal 
function with JARDIANCE is increased in elderly patients and patients with moderate 
renal impairment. More frequent monitoring of renal function is recommended in these 
patients [see Use in Specific Populations]. Renal function should be evaluated prior to 
initiating JARDIANCE and periodically thereafter. Hypoglycemia with Concomitant 
Use with Insulin and Insulin Secretagogues: Insulin and insulin secretagogues are 
known to cause hypoglycemia. The risk of hypoglycemia is increased when JARDIANCE 
is used in combination with insulin secretagogues (e.g., sulfonylurea) or insulin [see 
Adverse Reactions]. Therefore, a lower dose of the insulin secretagogue or insulin 
may be required to reduce the risk of hypoglycemia when used in combination with 
JARDIANCE. Genital Mycotic Infections: JARDIANCE increases the risk for genital 
mycotic infections [see Adverse Reactions]. Patients with a history of chronic or recur-
rent genital mycotic infections were more likely to develop mycotic genital infections. 
Monitor and treat as appropriate. Urinary Tract Infections: JARDIANCE increases the 
risk for urinary tract infections [see Adverse Reactions]. Monitor and treat as appropri-
ate. Increased Low-Density Lipoprotein Cholesterol (LDL-C): Increases in LDL-C 
can occur with JARDIANCE [see Adverse Reactions]. Monitor and treat as appropriate. 
Macrovascular Outcomes: There have been no clinical studies establishing conclusive 
evidence of macrovascular risk reduction with JARDIANCE or any other antidiabetic drug.
ADVERSE REACTIONS: The following important adverse reactions are described below 
and elsewhere in the labeling: Hypotension [see Warnings and Precautions]; Impairment 
in Renal Function [see Warnings and Precautions]; Hypoglycemia with Concomitant Use 
with Insulin and Insulin Secretagogues [see Warnings and Precautions]; Genital Mycotic 
Infections [see Warnings and Precautions]; Urinary Tract Infections [see Warnings and 
Precautions]; Increased Low-Density Lipoprotein Cholesterol (LDL-C) [see Warnings 
and Precautions]. 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 the clinical trials of another drug and may 
not reflect the rates observed in practice. Pool of Placebo-Controlled Trials evaluating 
JARDIANCE 10 and 25 mg: The data in Table 1 are derived from a pool of four 24-week 
placebo-controlled trials and 18-week data from a placebo-controlled trial with insulin. 
JARDIANCE was used as monotherapy in one trial and as add-on therapy in four trials. 
These data reflect exposure of 1976 patients to JARDIANCE with a mean exposure dura-
tion of approximately 23 weeks. Patients received placebo (N=995), JARDIANCE 10 mg 
(N=999), or JARDIANCE 25 mg (N=977) once daily. The mean age of the population was 
56 years and 3% were older than 75 years of age. More than half (55%) of the population 
was male; 46% were White, 50% were Asian, and 3% were Black or African American. 
At baseline, 57% of the population had diabetes more than 5 years and had a mean 
hemoglobin A1c (HbA1c) of 8%. Established microvascular complications of diabetes 
at baseline included diabetic nephropathy (7%), retinopathy (8%), or neuropathy (16%). 
Baseline renal function was normal or mildly impaired in 91% of patients and moderately 
impaired in 9% of patients (mean eGFR 86.8 mL/min/1.73 m2). Table 1 shows common 
adverse reactions (excluding hypoglycemia) associated with the use of JARDIANCE. The 
adverse reactions were not present at baseline, occurred more commonly on JARDIANCE 
than on placebo and occurred in greater than or equal to 2% of patients treated with 
JARDIANCE 10 mg or JARDIANCE 25 mg.
Table 1:  Adverse Reactions Reported in ≥2% of Patients Treated with JARDIANCE 

and Greater than Placebo in Pooled Placebo-Controlled Clinical Studies of 
JARDIANCE Monotherapy or Combination Therapy

Number (%) of Patients
Placebo
N=995

JARDIANCE 10 mg
N=999

JARDIANCE 25 mg
 N=977

Urinary tract infectiona 7.6% 9.3% 7.6%
Female genital mycotic infectionsb 1.5% 5.4% 6.4%
Upper respiratory tract infection 3.8% 3.1% 4.0%
Increased urinationc 1.0% 3.4% 3.2%
Dyslipidemia 3.4% 3.9% 2.9%
Arthralgia 2.2% 2.4% 2.3%
Male genital mycotic infectionsd 0.4% 3.1% 1.6%
Nausea 1.4% 2.3% 1.1%

aPredefined adverse event grouping, including, but not limited to, urinary tract infection, asymptomatic 
bacteriuria, cystitis

bFemale genital mycotic infections include the following adverse reactions: vulvovaginal mycotic infec-
tion, vaginal infection, vulvitis, vulvovaginal candidiasis, genital infection, genital candidiasis, genital 
infection fungal, genitourinary tract infection, vulvovaginitis, cervicitis, urogenital infection fungal, vagini-
tis bacterial. Percentages calculated with the number of female subjects in each group as denominator: 
placebo (N=481), JARDIANCE 10 mg (N=443), JARDIANCE 25 mg (N=420).
cPredefined adverse event grouping, including, but not limited to, polyuria, pollakiuria, and nocturia
dMale genital mycotic infections include the following adverse reactions: balanoposthitis, balanitis, 
genital infections fungal, genitourinary tract infection, balanitis candida, scrotal abscess, penile infec-
tion. Percentages calculated with the number of male subjects in each group as denominator: placebo 
(N=514), JARDIANCE 10 mg (N=556), JARDIANCE 25 mg (N=557).

Thirst (including polydipsia) was reported in 0%, 1.7%, and 1.5% for placebo, JARDIANCE 
10 mg, and JARDIANCE 25 mg, respectively. Volume Depletion: JARDIANCE causes 
an osmotic diuresis, which may lead to intravascular volume contraction and adverse 
reactions related to volume depletion. In the pool of five placebo-controlled clinical tri-
als, adverse reactions related to volume depletion (e.g., blood pressure (ambulatory) 
decreased, blood pressure systolic decreased, dehydration, hypotension, hypovolemia, 
orthostatic hypotension, and syncope) were reported by 0.3%, 0.5%, and 0.3% of 
patients treated with placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg respectively. 
JARDIANCE may increase the risk of hypotension in patients at risk for volume contrac-
tion [see Warnings and Precautions and Use in Specific Populations]. Increased Urination: 
In the pool five placebo-controlled clinical trials, adverse reactions of increased urination 
(e.g., polyuria, pollakiuria, and nocturia) occurred more frequently on JARDIANCE than 
on placebo (see Table 1). Specifically, nocturia was reported by 0.4%, 0.3%, and 0.8% 
of patients treated with placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg, respec-
tively. Impairment in Renal Function: Use of JARDIANCE was associated with increases 
in serum creatinine and decreases in eGFR (see Table 2). Patients with moderate renal 
impairment at baseline had larger mean changes. [see Warnings and Precautions and 
Use in Specific Populations].
Table 2:  Changes from Baseline in Serum Creatinine and eGFR in the Pool of 

Four 24-week Placebo-Controlled Studies and Renal Impairment Study

Pool of 24-Week Placebo-Controlled 
Studies

Placebo JARDIANCE 
10 mg

JARDIANCE 
25 mg

Baseline 
Mean

N 825 830 822
Creatinine (mg/dL) 0.84 0.85 0.85
eGFR (mL/min/1.73 m2) 87.3 87.1 87.8

Week 12 
Change

N 771 797 783
Creatinine (mg/dL) 0.00 0.02 0.01
eGFR (mL/min/1.73 m2) -0.3 -1.3 -1.4

Week 24 
Change

N 708 769 754
Creatinine (mg/dL) 0.00 0.01 0.01
eGFR (mL/min/1.73 m2) -0.3 -0.6 -1.4

Moderate Renal Impairmenta

Placebo JARDIANCE 
25 mg

Baseline
N 187 – 187
Creatinine (mg/dL) 1.49 – 1.46
eGFR (mL/min/1.73 m2) 44.3 – 45.4

Week 12 
Change

N 176 – 179
Creatinine (mg/dL) 0.01 – 0.12
eGFR (mL/min/1.73 m2) 0.1 – -3.8

Week 24 
Change

N 170 – 171
Creatinine (mg/dL) 0.01 – 0.10
eGFR (mL/min/1.73 m2) 0.2 – -3.2

Week 52 
Change

N 164 – 162
Creatinine (mg/dL) 0.02 – 0.11
eGFR (mL/min/1.73 m2) -0.3 – -2.8

aSubset of patients from renal impairment study with eGFR 30 to less than 60 mL/min/1.73 m2

Hypoglycemia: The incidence of hypoglycemia by study is shown in Table 3. The inci-
dence of hypoglycemia increased when JARDIANCE was administered with insulin or 
sulfonylurea [see Warnings and Precautions].
Table 3:  Incidence of Overalla and Severeb Hypoglycemic Events in Controlled 

Clinical Studies

Monotherapy
(24 weeks)

Placebo
(n=229)

JARDIANCE 10 mg
(n=224)

JARDIANCE 25 mg
(n=223)

Overall (%) 0.4% 0.4% 0.4%

Severe (%) 0% 0% 0%

In Combination with  
Metformin (24 weeks)

Placebo + 
Metformin

(n=206)

JARDIANCE 10 mg 
+ Metformin

(n=217)

JARDIANCE 25 mg 
+ Metformin

(n=214)

Overall (%) 0.5% 1.8% 1.4%

Severe (%) 0% 0% 0%

Secretagogues: Coadministration of empagliflozin with insulin or insulin secretagogues 
increases the risk for hypoglycemia [see Warnings and Precautions]. Positive Urine 
Glucose Test: Monitoring glycemic control with urine glucose tests is not recommended 
in patients taking SGLT2 inhibitors as SGLT2 inhibitors increase urinary glucose excretion 
and will lead to positive urine glucose tests. Use alternative methods to monitor gly-
cemic control. Interference with 1,5-anhydroglucitol (1,5-AG) Assay: Monitoring 
glycemic control with 1,5-AG assay is not recommended as measurements of 1,5-AG 
are unreliable in assessing glycemic control in patients taking SGLT2 inhibitors. Use 
alternative methods to monitor glycemic control.
USE IN SPECIFIC POPULATIONS: Pregnancy: Pregnancy Category C: There are no 
adequate and well-controlled studies of JARDIANCE in pregnant women. JARDIANCE 
should be used during pregnancy only if the potential benefit justifies the potential risk 
to the fetus. Based on results from animal studies, empagliflozin may affect renal devel-
opment and maturation. In studies conducted in rats, empagliflozin crosses the placenta 
and reaches fetal tissues. During pregnancy, consider appropriate alternative therapies, 
especially during the second and third trimesters. Nursing Mothers: It is not known if 
JARDIANCE is excreted in human milk. Empagliflozin is secreted in the milk of lactating 
rats reaching levels up to 5 times higher than that in maternal plasma. Since human 
kidney maturation occurs in utero and during the first 2 years of life when lactational 
exposure may occur, there may be risk to the developing human kidney. Because many 
drugs are excreted in human milk and because of the potential for serious adverse 
reactions in nursing infants from JARDIANCE, a decision should be made whether to 
discontinue nursing or to discontinue JARDIANCE, taking into account the importance 
of the drug to the mother. Pediatric Use: The safety and effectiveness of JARDIANCE 
in pediatric patients under 18 years of age have not been established. Geriatric Use: 
No JARDIANCE dosage change is recommended based on age. A total of 2721 (32%) 
patients treated with empagliflozin were 65 years of age and older, and 491 (6%) were 
75 years of age and older. JARDIANCE is expected to have diminished efficacy in elderly 
patients with renal impairment [see Use in Specific Populations]. The risk of volume 
depletion-related adverse reactions increased in patients who were 75 years of age 
and older to 2.1%, 2.3%, and 4.4% for placebo, JARDIANCE 10 mg, and JARDIANCE  
25 mg. The risk of urinary tract infections increased in patients who were 75 years of age 
and older to 10.5%, 15.7%, and 15.1% in patients randomized to placebo, JARDIANCE 
10 mg, and JARDIANCE 25 mg, respectively [see Warning and Precautions and Adverse 
Reactions]. Renal Impairment: The efficacy and safety of JARDIANCE were eval-
uated in a study of patients with mild and moderate renal impairment. In this study,  
195 patients exposed to JARDIANCE had an eGFR between 60 and 90 mL/min/1.73 m2, 
91 patients exposed to JARDIANCE had an eGFR between 45 and 60 mL/min/1.73 m2 

and 97 patients exposed to JARDIANCE had an eGFR between 30 and 45 mL/min/1.73 m2. 
The glucose lowering benefit of JARDIANCE 25 mg decreased in patients with wors-
ening renal function. The risks of renal impairment [see Warnings and Precautions], 
volume depletion adverse reactions and urinary tract infection-related adverse reactions 
increased with worsening renal function. The efficacy and safety of JARDIANCE have 
not been established in patients with severe renal impairment, with ESRD, or receiving 
dialysis. JARDIANCE is not expected to be effective in these patient populations [see 
Contraindications and Warnings and Precautions]. Hepatic Impairment: JARDIANCE 
may be used in patients with hepatic impairment.
OVERDOSAGE: In the event of an overdose with JARDIANCE, contact the Poison Control 
Center. Employ the usual supportive measures (e.g., remove unabsorbed material from 
the gastrointestinal tract, employ clinical monitoring, and institute supportive treatment) 
as dictated by the patient’s clinical status. Removal of empagliflozin by hemodialysis has 
not been studied.
Additional information can be found at www.hcp.jardiance.com
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Table 3 (cont’d)

In Combination with 
Metformin + Sulfonylurea
(24 weeks)

Placebo
(n=225)

JARDIANCE 10 mg 
+ Metformin + 
Sulfonylurea

(n=224)

JARDIANCE 25 mg 
+ Metformin + 
Sulfonylurea

(n=217)

Overall (%) 8.4% 16.1% 11.5%

Severe (%) 0% 0% 0%

In Combination with  
Pioglitazone +/-  
Metformin (24 weeks)

Placebo
(n=165)

JARDIANCE 10 mg 
+ Pioglitazone 
+/- Metformin

(n=165)

JARDIANCE 25 mg 
+ Pioglitazone 
+/- Metformin

 (n=168)

Overall (%) 1.8% 1.2% 2.4%

Severe (%) 0% 0% 0%

In Combination with
Insulin (18 weeksc)

Placebo
(n=170)

JARDIANCE 10 mg 
(n=169)

JARDIANCE 25 mg
(n=155)

Overall (%) 20.6% 19.5% 28.4%

Severe (%) 0% 0% 1.3%
aOverall hypoglycemic events: plasma or capillary glucose of less than or equal to 70 mg/dL
bSevere hypoglycemic events: requiring assistance regardless of blood glucose
cInsulin dose could not be adjusted during the initial 18 week treatment period

Genital Mycotic Infections: In the pool five placebo-controlled clinical trials, the incidence 
of genital mycotic infections (e.g., vaginal mycotic infection, vaginal infection, genital 
infection fungal, vulvovaginal candidiasis, and vulvitis) was increased in patients treated 
with JARDIANCE compared to placebo, occurring in 0.9%, 4.1%, and 3.7% of patients 
randomized to placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg, respectively. 
Discontinuation from study due to genital infection occurred in 0% of placebo-treated 
patients and 0.2% of patients treated with either JARDIANCE 10 or 25 mg. Genital mycotic 
infections occurred more frequently in female than male patients (see Table 1). Phimosis 
occurred more frequently in male patients treated with JARDIANCE 10 mg (less than 
0.1%) and JARDIANCE 25 mg (0.1%) than placebo (0%). Urinary Tract Infections: In the 
pool five placebo-controlled clinical trials, the incidence of urinary tract infections (e.g., 
urinary tract infection, asymptomatic bacteriuria, and cystitis) was increased in patients 
treated with JARDIANCE compared to placebo (see Table 1). Patients with a history of 
chronic or recurrent urinary tract infections were more likely to experience a urinary tract 
infection. The rate of treatment discontinuation due to urinary tract infections was 0.1%, 
0.2%, and 0.1% for placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg, respectively. 
Urinary tract infections occurred more frequently in female patients. The incidence of 
urinary tract infections in female patients randomized to placebo, JARDIANCE 10 mg, 
and JARDIANCE 25 mg was 16.6%, 18.4%, and 17.0%, respectively. The incidence 
of urinary tract infections in male patients randomized to placebo, JARDIANCE 10 mg, 
and JARDIANCE 25 mg was 3.2%, 3.6%, and 4.1%, respectively [see Warnings and 
Precautions and Use in Specific Populations]. Laboratory Tests: Increase in Low-Density 
Lipoprotein Cholesterol (LDL-C): Dose-related increases in low-density lipoprotein cho-
lesterol (LDL-C) were observed in patients treated with JARDIANCE. LDL-C increased 
by 2.3%, 4.6%, and 6.5% in patients treated with placebo, JARDIANCE 10 mg, and 
JARDIANCE 25 mg, respectively [see Warnings and Precautions]. The range of mean 
baseline LDL-C levels was 90.3 to 90.6 mg/dL across treatment groups. Increase in 
Hematocrit: In a pool of four placebo-controlled studies, median hematocrit decreased by 
1.3% in placebo and increased by 2.8% in JARDIANCE 10 mg and 2.8% in JARDIANCE 
25 mg treated patients. At the end of treatment, 0.6%, 2.7%, and 3.5% of patients with 
hematocrits initially within the reference range had values above the upper limit of the 
reference range with placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg, respectively.
DRUG INTERACTIONS: Diuretics: Coadministration of empagliflozin with diuretics 
resulted in increased urine volume and frequency of voids, which might enhance the 
potential for volume depletion [see Warnings and Precautions]. Insulin or Insulin 
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B E H A V I O R A L  C H A N G E

E
ach of the 7 women took her seat 
at the table, and most waited 
for a single grocery bag to be 
dropped at her feet. A bundle 

that contains 800 calories a day for an 
entire week takes up remarkably little 
space, but none of the women in that 
room at Jefferson Hospital in Philadel-
phia, Pennsylvania, remarked on the size 
of the bags or their contents.

They were not here to talk about food. 
That would come later.

Before they would learn how to eat all 
over again, the women had to learn to 
recognize both the physiological and be-
havioral triggers that had brought them 
here in the first place. 

Their guide would be Cheryl Marco, 
RD, LDN, CDE, who has spent just over 
half of her 30-year career at Jefferson, 
where she is the director of its Compre-
hensive Weight Management Program. 
In that time, Marco has won awards 
from Optifast, coauthored peer-re-
viewed articles,1,2 and appeared at sym-
posia to highlight the program.3

But most of her time is spent with pa-
tients—up to 100 a week. Many have 
tried and failed at other diets, having 
never fully grasped the meaning of “be-
havioral change.” The concept is men-
tioned often in papers and at conferenc-
es as the key to reversing the US crisis 
with diabetes and obesity.

The terms “behavioral change” and 
“obesity” appear together in 132 articles 
in PubMed, including 39 just since 2013.4 
And yet behavioral change remains elu-
sive for many of the 78.6 million Ameri-
cans that CDC estimates are obese in the 
United States.5 

Jefferson Hospital allowed Evidence-
Based Diabetes Management to visit with 
Marco and with Lisa Coco, CRNP, CDE, to 
learn what “behavioral change” means 
to those on the front lines at an urban 

hospital. While Marco works with pa-
tients who have tried almost everything 
to lose weight, Coco’s patient population 
includes “the toughest of the tough.” Jef-
ferson’s Department of Endocrinology, 
Diabetes and Metabolic Diseases works 
with patients with both type 1 (T1DM) 
and type 2 diabetes mellitus, including 
those enrolled in clinical trials. 

While Coco said some of the newer 
therapies, especially sodium glucose co-
transporter-2 (SGLT2) inhibitors, are ef-
fective in helping patients with diabetes 
achieve glycemic control, creating and 
sustaining behavioral change are hard 
work, and socioeconomic factors make a 
huge difference. It’s essential to encour-
age patients to eat properly and exer-
cise—and Coco emphasized the need to 
encourage them, because therapy alone is 
not enough. As the CDC’s Ann Albright, 
PhD, RD, put it last spring in launching 
the Prevent Diabetes STAT initiative: “You 
can outeat any medication.”6

The women had come on this particu-
lar day to talk about willpower, which 
Marco described as a muscle: It is stron-
gest early in the day, and it gets weaker 
as people tire, as stress accumulates, 
and as the number of decisions mounts 
throughout the day. Understanding will-
power, said one woman, had taught her 
to steer clear of a certain Chinese res-
taurant during trips through her neigh-
borhood. “I don’t walk that way any 
more,” she said.

In a separate interview, Marco said that 
participants in the weight management 
program learn specific strategies: Grocery 
shopping should be done early in the day, 
when it’s less tempting to buy unhealthy 
snacks. These hours are also a good time 
for preparing evening meals to be eaten 
later; cooking when one is hungry makes 
it easy to indulge while cooking. Much 
of behavioral change means learning to 

plan ahead to reduce the number of late-
day decisions, Marco said; this limits the 
opportunity for unplanned eating in an 
impulse-driven culture.

Behavioral change also means making 
one’s health a priority, instead of being 
overwhelmed by work and family mat-
ters. “Every single one of us is putting 
our job before ourselves,” a woman told 
the group, as the rest nodded in agree-
ment. Another shared how she sat her 
husband and daughter down to set the 
ground rules when she started Jefferson’s 
program—if she would be following an 
800-calorie diet for 12 weeks, they would 
have to cook their own meals for a while. 
“Kids have to be told,” she said.

The patients who come to Marco typi-
cally have a body mass index of 30 or 
higher; most are women, and many are 
motivated after experiencing a health 
scare related to their weight. The pro-
gram requires a commitment of time and 
money. The full program, which has 3 
phases, costs $600 for 8 months; patients 
also spend $105 a week on replacement 
meals for the first 12 weeks, which is 
offset by what they are not spending on 
food at home. The program is not covered 
by insurance. All must attend an orienta-
tion session and have medical clearance 
to participate. 

For the first phase, each participant is 
required to take part in weekly counsel-
ing sessions. The early sessions are not 
about food—topics include the genetics 
and physiology of obesity, as well as met-
abolic syndrome. Patients also learn “why 
we are biologically driven to eat what is 
in front of us,” Marco said.  

When patients understand the science 
behind their size, “It’s a huge relief for the 
patient to learn that this is not a charac-
ter flaw,” Marco said. “I’m not overweight 
because I’m an inferior human being.’”

Why meal replacement for weight loss? 

What “Behavioral Change” Looks Like 
From the Front Lines: Visiting Jefferson Hospital
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Marco said the strategies for weight loss 
and long-term weight management are 
not the same; for patients with diabetes, 
taking the pounds off quickly can mean 
getting them off some medications (Jef-
ferson’s program advertises an average 
15% to 20% weight loss). This can mean 
reducing side effects and even putting 
money back in their pocket. 

Once patients have completed the first 
12-week phase, they transition to a sec-
ond phase, called “Beyond Diets,” which 
includes sessions on carbohydrates, su-
perfoods, meal planning, and how to eat 
in restaurants. These classes enroll a mix 
of graduates from the 12-week meal re-
placement program and others who sim-
ply want to learn about healthy eating; 
some are patients with diabetes referred 
by Coco. A third phase, for maintenance, 
provides long-term support for keeping 
weight off.

“EVERY PATIENT IS TRULY DIFFERENT”
Lisa Coco is running late. She rounds the 
corner at full speed, while her face stays 
turned in the direction of her last patient, 
as she gives a final set of instructions.

Twenty minutes per person is not 
enough for much of the population Coco 
serves, which includes some of Philadel-
phia’s poorest and sickest patients who 
start out with glycated hemoglobin (A1C) 
readings of 14% or higher. Coco sees 
wealthier patients, too, and she’ll tell you 
upfront that it’s easier to lose weight and 
get diabetes under control when you live 
on the higher end of the economic ladder.

“I don’t like treating people off an al-
gorithm, because every single person is 
truly different,” she said. “This patient I 
just saw—this is why I was late—she has 
an adult child in her 30s who is autistic.” 
Coco knows that the challenge of caring 
for the adult child affects the patient’s 
ability to manage her diabetes.

“There are so many factors,” she said, 
still catching her breath. For patients 
on Medicaid, simple things like getting 
testing supplies covered can be a chal-
lenge. Coco holds a copy of a blood sugar 
chart and shows how the patient had re-
corded a blood sugar reading each day, 
giving Coco valuable information to di-
rect her treatment.

“Labs are great, but I need sugars,” 
Coco explained. When a patient has 
trouble getting testing supplies, “I have 
to write letters; I know how to work 
around it. But it’s a huge issue.”

She sees inner-city grandparents who 
are caring for grandchildren, patients 
who are overweight who she knows 
would benefit from talking a daily walk. 
“But if you walk outside, you may take a 
chance that someone is going to mug you 
or beat you up.” The violence is why Coco 
sees young patients who are overweight, 
from being inside playing video games. 

In her view, getting overweight diabetic 
patients to exercise is more difficult than 
getting them to change their diet, in part 

because of these barriers. A daily swim 
in a pool would do wonders for her pa-
tients who need knee replacements, but 
for many, “there’s absolutely no access.”

But when Coco can get patients with 
diabetes to exercise, it works. “Walking 
is the single best thing; it uses the ex-
cess sugar in the blood.” She tries to get 
patients to start with a 10-minute walk 
and gradually increase the time; later, 
she encourages them to walk with half-
pound weights.

Praise works, and so does understand-
ing that progress may be measured in 
small steps, Coco said.

“Once in a while you get through.”

“ARE THEY IN THE TRENCHES LIKE 
ME?”
The promise of the new therapies to treat 
diabetes has been tempered by efforts 
to hold down costs, which may not be 
fully explained to providers like Coco. A 
trend among pharmacy benefit manag-
ers (PBMs) to seek discounts by offering 
exclusive deals for a single therapy in a 
class means constant change for those 
on the front lines. A patient who is doing 
just fine on a new SGLT2 inhibitor or in-
jectable often has to shift to a new one—
typically at the start of a new calendar 
year—if the health plan or PBM changes 
to a different preferred therapy. 

But Coco remains enthusiastic about 
many of the new therapies, especially 
the SGLT2 inhibitors. Glycemic control 
is excellent relative to other therapies 
and so is adherence, she said. Plus, the 
class works with all insulin types, which 
makes prescribing easier. Coco said her 
experience is consistent with reports in 
Evidence-Based Diabetes Management that 
the class has positive effects on hyper-
tension, so therapy for high blood pres-
sure can be reduced or eliminated.7

Coco said she wishes she had grant 
funds to send her most motivated pa-
tients to the full schedule of food classes 
that Marco teaches. While she believes 
the price is a great value, “for people on 
Medicaid it’s not affordable.”

As much as she can, Coco takes time 
to teach her patients about diet, exercise, 
and the connections to their diabetes 
and weight gain. “An informed patient is 
someone who does better,” she said, and 
unfortunately, sometimes physicians are 
not well suited to the task. “Overweight 
patients are not taught, and they are in-
stantly judged,” she said. 

“With someone like Cheryl or me, it’s 
different. I can’t tell you how many times 
patients have written to me, ‘Nobody’s 
ever explained this to me. No one has 
ever told this to me.’”

She has heard about movement toward 
value-based reimbursement, and not ev-
erything she has heard makes her happy. 
CMS has announced that starting in 2016, 
30% of all Medicare reimbursement will 
be tied to alternate payment models, with 
that share rising to 50% by 2018. Coco 

shares the concern among clinicians at 
urban hospitals that even if they achieve 
significant progress with their patients 
with diabetes, the American Diabetes As-
sociation targets for A1C of < 7% and < 8% 
for certain populations (history of hypo-
glycemia, limited life expectancy, or vas-
cular complications) may be out of reach.8 

(The National Quality Forum standard 
used by CMS to rate accountable care or-
ganizations is < 8%.) CMS’ failure to ac-
count for populations that urban teaching 
hospitals serve is a source of some con-
troversy; an August article in Health Affairs 
found that 1 in 3 teaching hospitals was 
penalized under all 3 such measures used 
by Medicare.9 A study presented in March 
2015 at the annual meeting of the Ameri-
can College of Cardiology raised similar 
concerns; it found that urban teaching 
hospitals scored higher than suburban 
counterparts on quality measures for 
treatment of myocardial infarction but 
still had higher mortality rates because 
of the underlying health conditions of 
the populations they served. The study’s 
presenter, Jacob A. Udell, MD, PhD, said 
the implications for CMS reimbursement 
policies are significant.10

For Coco, such policies ignore the time 
it takes to care for and educate the very ill 
patients who come to her clinic: “If I start 
with an A1C of 14% or 16%, even 18%, and 
I get them down to 9% or 10%, I’ve done 
a really good job,” she said. “That might 
be all I’m going to be able to get them to.”

“I’m only supposed to get 20 minutes 
for an appointment—sometimes I stay 
40 minutes.” Some of her patients are 
“65 years old; they need a knee replace-
ment—they’re not going to go run a mar-
athon. I have them doing chair exercises. 
But I’m not going to get reimbursed be-
cause I didn’t get them to 7%? That’s very 
upsetting. That’s so wrong,” she said.

“These people making the rules—are 
they clinical? Are they in the trenches 
like I am?”

”I KNOW MYSELF SO WELL NOW”
Cheryl Marco doesn’t let people off the 
hook. She asks each participant in the 
Comprehensive Weight Management 
Program to state why he or she wants 
to lose weight, and vague answers like 
“health” are not allowed.

She recalls 1 severely overweight pa-
tient with T1DM, who arrived with an ox-
ygen tank and a wheelchair. The woman’s 
goal: She wanted to shop for clothing at a 
regular department store, “like Macy’s.” 
As the pounds came off, the oxygen went 
first, then the wheelchair.

“The day she was able to drive here 
was a cause for celebration,” Marco said. 

But the woman was not finished. 
She was not satisfied until she had lost 
enough weight to shop in a department 
store, freed from the “plus size” depart-
ment. 

“Things like being able to tie your own 
shoes—not having to buy shoes with 

Velcro—things like being able to ride 
the rides at the amusement park—those 
things help people stay motivated along 
the way,” Marco said. 

Identifying those interim benchmarks, 
such as getting into a pair of high-heeled 
shoes, helps patients stay focused on 
their goals. And that’s important when 
a coworker brings in donuts or friends 
try to lure them into eating things they 
shouldn’t.

Most of all, Marco’s sessions help those 
who have struggled with their weight for 
years, or perhaps all their lives, to get past 
the self-blame that is so common. “When 
you’re in a room with 10 to 12 overweight 
people, there’s a lot of negative self-talk 
going on,” she said. “There are problems 
that have to be solved if they are going to 
be successful.”

The session on willpower seemed less 
about Marco telling the women what to 
do than drawing out of them what they 
could do for themselves. One woman had 
stopped driving to the meeting to save 
money on parking, and soon realized how 
changing buses and walking added up to 
plenty of exercise. Another told her fam-
ily to stop leaving bread on the counter. A 
third admitted that she now looked for-
ward to the daily weigh-in that Marco rec-
ommends to keep track of progress.

After years of feeling they had no con-
trol over their weight, the women knew 
what to do. 

Said one, “I know myself so well now.” 
EBDM
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L
iraglutide, at a dose of 3 mg per 
day, can be combined with diet 
and exercise to produce sig-
nificant weight loss for patients 

with type 2 diabetes mellitus (T2DM), 
according to a study reported August 18, 
2015, in JAMA.1

Researchers led by Melanie J. Davies, 
MD, of Leicester Diabetes Centre in the 
United Kingdom, reported an average 
weight loss of 6% for patients who started 
the study with an average body mass in-
dex (BMI) of 37. Weight loss for more than 
one-fourth of the patients in the random-
ized controlled trial exceeded 10%.

The results also suggest that patients 
with T2DM taking 3 mg of liraglutide may 
be able to scale back their use of other an-
ti-diabetic oral medications, while main-
taining good glycemic control.1

Davies and her team focused on the 
T2DM population as part of the SCALE 
study; these results follow the 3731-pa-
tient study reported in the New England 
Journal of Medicine on July 8, 2015, which 
evaluated the overall effectiveness of lira-
glutide in treating obesity.2 

“To our knowledge, this is the first 
study specifically designed to investi-
gate the efficacy of liraglutide for weight 
management in patients with type 2 dia-
betes and also the first study to investi-
gate liraglutide at the higher 3 mg-dose 
in a population with type 2 diabetes,” the 
authors wrote in JAMA. “In the present 
trial, liraglutide (3 mg) as an adjunct to a 
reduced-calorie diet and increased physi-
cal activity was effective and generally 
well tolerated and was significantly better 
than placebo on all 3 co-primary weight-
related end points.”1

The overall study reported in NEJM 
found that 63.2% of the patients in the 
liraglutide group lost at least 5% of their 
body weight, compared with 27% on pla-
cebo; 33.1% lost 10.6%, compared with 
10% on placebo.2 Results of the SCALE 
study were provided to the FDA to gain 
approval in the United States for the 3-mg 
dose of liraglutide; it is approved to treat 
obesity in adults with a BMI of at least 30 
and for those with a BMI of 27 and at least 
1 weight-related condition, such as T2DM, 

hypertension, or high cholesterol. FDA ap-
proved the 3-mg dose of liraglutide, to be 
marketed as Saxenda by Novo Nordisk, 
on December 23, 2014. The FDA had pre-
viously approved liraglutide at doses of 
1.8 mg or 1.2 mg, marketed as Victoza, to 
treat T2DM.3

MORE WIDESPREAD USE? 
Publication of the findings may lead to 
more widespread use of liraglutide, both 
in the United States and in the United 
Kingdom. The day before the JAMA re-
sults were published, a leading British 
nonprofit, Diabetes UK, called for more 
attention to the rise of the disease, better 
care, and greater focus on prevention, lest 
the resources of Britain’s National Health 
Service be overwhelmed by the cost of se-
rious complications such as amputations 
and strokes.4 In an e-mail to The American 
Journal of Managed Care, Davies said she 
anticipated the results would lead to in-
creased use of the therapy, for treatment 
of both obesity and diabetes, “because at 
the current time it really hasn’t been an 
option, and these new data provides an 
evidence base.”

In the United States, patient advocates 
have been frustrated at the slow pace of 
coverage for obesity therapy more than 
2 years after the American Medical Asso-
ciation declared obesity a disease, a move 
that many hoped would lead to increased 
treatment options.3 As the authors noted 
in the JAMA study, even moderate weight 
loss of 5% to 10% can improve glycemic 
control and other cardiometabolic risk 
factors and disorders, but weight loss is 
especially difficult for those with T2DM 
(see Cover Story).1

The JAMA findings involved 846 pa-
tients who were randomized from a 
larger group of 1361 patients assessed 
for eligibility; 423 began the study tak-
ing 3 mg of liraglutide, while 211 were 
given 1.8 mg of the study drug, and 212 
were given placebo. The study drug was 
administered daily by injection with a 
modified insulin pen for 56 weeks. Par-
ticipants were also instructed to follow 

a diet that reduced their intake by 500 
kcal/d and increased their exercise by at 
least 150 minutes per week.

More patients reported gastrointestinal 
disorders on the 3-mg dose than on the 
1.8-mg dose or placebo, and more hypo-
glycemia episodes were reported on lira-
glutide than placebo. However, pancreati-
tis, which has been of concern to the FDA 
for all diabetes and cardiovascular thera-
pies, was not reported.

DIABETES MEASURES
The results reported in JAMA highlight 
the needs of persons with T2DM, who are 
frequently taking at least 1 if not mul-
tiple antidiabetic therapies to maintain 
glycemic control. Besides weight loss, 
which was the primary end point, the 
study measured levels of glycated hemo-
globin (A1C) and fasting plasma glucose, 
both compared with placebo and com-
pared with liraglutide at a dose of 1.8 mg. 
Among the 411 patients who completed 
the study at the 3-mg dose, 278 (69.2%) 
achieved an A1C target of <7%, and 227 
(56.5%) achieved 6.5% or less. The aver-
age change in A1C was 1.3%. The results 
surpassed those of patients taking the 
1.8-mg dose or placebo; 66.7% of patients 
taking the 1.8-mg dose achieved <7% A1C 
and only 27.7% of those on placebo did. 
The 3-mg dose produced similarly posi-
tive effects for reducing overall cholester-
ol and triglycerides, but less pronounced 
effects for reducing high blood pressure 
relative to the 1.8-mg dose.

“These findings suggest that in addi-
tion to clinically relevant weight loss, li-
raglutide [at 3 mg] may offer better glyce-
mic control over [the 1.8-mg dose] while 
reducing use of oral hypoglycemic agents 
and maintaining a low risk of hypoglyce-
mia,” the researchers wrote. The only dif-
ference in adverse events between the 2 
doses was a higher incidence of nausea 
for the 3-mg dose.

WEIGHT LOSS 
The primary results include how much 
weight patients lost over the 56-week 

period (the study featured a 12-week fol-
low-up to see if patients regained weight 
once they stopped taking the study drug). 
At week 56, the average weight loss was 
6% or 14 lb for those on the 3-mg dose of 
liraglutide, 4.7% or 11 lb for those on the 
1.8-mg dose, and 2% or 4.8 lb for those on 
placebo.

The percentage of patients who 
achieved weight loss of at least 5% was 
54.3% for those on the 3-mg dose, com-
pared with 40.4% on the 1.8-mg dose and 
21.4% on placebo. The percentage who 
lost more than 10% of their body weight 
was 25.2% on the 3-mg dose, compared 
with 15.9% on the 1.8-mg dose and 6.7% 
on placebo.

QUALITY OF LIFE 
This study presented data on quality-of-
life measures—everything from improve-
ment in physical function to self-esteem 
to changes in patients’ sex life. Research-
ers found significant improvements for 
those who took the 3-mg dose but not 
those on the 1.8-mg dose, “primarily driv-
en by a significant improvement in the 
participants’ physical function.”

In her e-mail, Davies said, “The rela-
tionship between quality of life, weight 
loss, and adherence is complex; from our 
study it’s difficult to pick out this inter-
relationship, but clearly there was im-
proved quality of life—particularly func-
tional quality of life—related to increased 
weight loss.”

In the article, the researchers said more 
work would be needed to pin down the re-
lationship to better adherence. “It is pos-
sible that such improvement in quality of 
life and treatment satisfaction would lead 
to better adherence to treatment and life-
style interventions and reinforce desired 
behavior, although further studies would 
be needed to confirm this,” they wrote.

The study in JAMA, as well the findings 
reported in July in NEJM, were funded by 
Novo Nordisk. EBDM
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JAMA: High-Dose Liraglutide Causes Significant Weight Loss in 
Overweight Persons With T2DM
MARY K. CAFFREY

TABLE. Key Reductions in Health Measurements Reported in JAMA1

Average weight loss Percent Pounds BMI reduction

3 mg liraglutide 6% 14.1 3 mg liraglutide 2.2

1.8 mg liraglutide 4.7% 11 1.8 mg liraglutide 1.7

Placebo 2% 4.8 Placebo 0.8

A1C reduction Triglycerides

3 mg liraglutide 1.3% 3 mg liraglutide -14.68

1.8 mg liraglutide 1.1% 1.8 liraglutide -9.45

Placebo 0.3% Placebo 0.41

 A1C indicates glycated hemoglobin; BMI, body mass index

The 3 mg dose of liraglutide is sold as Saxenda.
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I
ntarcia Therapeutics Inc has re-
leased topline results for ITCA 650, 
the implantable device that can 
deliver up to a year’s worth of ex-

enatide, and said patients with type 2 
diabetes mellitus (T2DM) in a phase 3 
clinical trial experienced results supe-
rior to those of patients treated with si-
tagliptin, marketed as Januvia.

In results released August 18, 2015,1 
the company said patients treated with 
60 mcg/d of exenatide saw an average 
reduction in glycated hemoglobin (A1C) 
of 1.5%, compared with the average re-
duction of 0.8 % ( P <.001) for patients 
taking 100 mg/d of sitagliptin. The pa-
tients who were delivered exenatide, a 
widely used GLP-1 receptor agonist, also 
experienced greater weight loss, an av-
erage of 4 kg, compared with an average 
loss of 1.3 kg for the sitagliptin group.

The company also reported that more 
patients in the ITCA 650 group achieved 
the American Diabetes Association (ADA)-
recommended target of <7% A1C.

The phase 3 FREEDOM-2 trial involved 
535 adult patients with T2DM who were 
treated for 52 weeks, with a 4-week post 
treatment follow-up period. All had an 
A1C of at least 7.5% but not greater than 
10.5%. All patients were treated with back-

ground metformin and were randomized 
1:1 for treatment with either sitagliptin or 
with exenatide through the unique de-
livery system, in which a matchstick-like 
device is placed under the skin to contin-
uously administer tiny doses of the drug, 
ensuring perfect adherence.

Intarcia is expected to file for a regu-
latory approval in the first half of 2016, 
according to the statement from the 
company. 

“If approved, ITCA 650 would be the 
first and only GLP-1 receptor agonist to 
offer a viable alternative to regular, life-
long injections, and with once or twice 
yearly dosing it has the potential to en-
hance patient compliance, which has 
been a long-standing, unresolved prob-
lem and a major contributing cause of 
poor glycemic control over time,” said 
Robert R. Henry, MD, chief of the VA En-
docrinology and Metabolism Section 
and professor of medicine in residence 
at the University of California San Diego, 
and an investigator in the phase 3 trial.

The data, he said, leave little doubt 
about the value of the delivery system in 
tackling the vexing problem of medica-
tion adherence, which has been a huge 
obstacle to achieving glycemic control 
in certain patient populations.

ITCA 650’s performance head-to-head 
against sitagliptin is compelling in light 
of sitagliptin’s worldwide sales of $6 bil-
lion, said Intarcia president and CEO 
Kurt Graves.

Sitagliptin, a DPP-4 inhibitor, scored 
a major victory earlier this year when it 
demonstrated no cardiovascular effects 
in the TECOS trial, especially relative to 
its closest competitor; topline results 
were released in late April and the full 
study was presented in June at the Sci-
entific Sessions of the American Dia-
betes Association.2 But ITCA 650 was a 
star at the ADA sessions in its own right, 
with scores of visitors crowding the 
booth to watch demonstrations of how 
the tiny drug-fueled piston was inserted 
under the skin. A large crowd packed a 

conference session to hear promising 
phase 2 results.3

While the company reported the 
weight loss results, it noted in its state-
ment that ITCA 650 is not yet being in-
vestigated for management of obesity. 
Full data will be reported at an upcom-
ing major medical meeting.1 EBDM
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Intarcia Says Phase 3 Results Show Better 
Control Than Januvia for Type 2 Diabetes Mellitus
MARY K. CAFFREY

SOURCE/Intarcia Therapeutics Inc

E
merging research has consis-
tently pointed to the associa-
tion between cancer and obesi-
ty, and 1 protein in particular is 

evolving as a key regulator of metabolic 
diseases as well as cancer. Astrocyte el-
evated gene-1 (AEG-1), an established 
oncogene and important contributor to 
the various steps of carcinogenesis in 
diverse organs and tissues, has for the 
first time, been associated with obesity. 

Work that primarily came out of the 
Virginia Commonwealth University 
Massey Cancer Center has identified 
this oncogene’s role in lipid metabo-
lism. Scientists generated a mouse that 
did not express AEG-1 (knockout or KO); 
the KO mice were viable, fertile, leaner 
than the wild type (control) mice, and 
also lived significantly longer than the 
control mice. To test the role of this on-
cogene in lipid metabolism, the animals 
in both groups were stressed with a high 
fat and cholesterol diet—while the con-

trol mice showed rapid weight gain, the 
scientists discovered that the KO mice 
remained lean. An attempt to tease out 
the mechanism of this phenotype indi-
cated a reduction in fat absorption from 
the intestines of the KO mice, while the 
rate of fat synthesis was not altered.1 

An interesting observation from the 
study was that despite being expressed 
in neurons, knocking out AEG-1 did not 
influence feeding behavior of the KO 
mice. The authors believe that calorie 
restrictions, caused by  reduced fat ac-
cumulation in the body, might account 
for their longevity. Regulation of lipid 
metabolism, they write, might also im-
plicate AEG-1 in obesity-associated ill-
nesses such as non-alcoholic fatty liver 
disease and obesity-associated cancers.1

“There are many labs working exten-
sively on AEG-1, and our collective work 
using human cells (with overexpression 
and knockdown of AEG-1) and AEG-1 
knockout and transgenic mice conclu-

sively demonstrate that AEG-1 is a bona 
fide target for cancer and a valid tar-
get for obesity,” said Devanand Sarkar, 
MBBS, PhD, lead author of the study in 
an e-mail. Sarkar is associate professor 
in the department of Human and Mo-
lecular Genetics, Massey Cancer Center 
at Virginia Commonwealth University. 
Indicating that their preliminary stud-
ies were conducted in a nude mouse xe-
nograft model, he added, “We will con-
tinue our evaluations in more stringent 
mouse models that develop spontane-
ous HCC [hepatocellular carcinoma]. 
Once we obtain these baseline data we 
plan on submitting an IND [investiga-
tional new drug] application to FDA for 
phase 1/2 clinical trials in HCC patients.”

 
OBESITY AND CANCER
Of the several lifestyle factors respon-
sible for causing cancer, including to-
bacco and use of tanning devices, the 
American Association of Cancer Re-

search Cancer Progress Report for 2014 
also listed obesity and lack of physical 
activity as causative factors.2 The re-
port attributes nearly 25% of cancer in-
cidence to being overweight or obese, 
second to tobacco. Add to it a poor diet 
and absence of physical activity, and to-
gether they are responsible for 33% of 
cancer incidence. A position statement 
by the American Society of Clinical On-
cology released in 2014 even went as far 
as to state that obesity is overtaking to-
bacco as the leading “preventable” cause 
of cancer.3 

Survival is worse in obese cancer patients 
The American Cancer Society released a 
report over a decade ago indicating that 
obesity was an added risk for cancer-
associated death in men (prostate 34%, 
kidney 70%, colorectal 84%, esophagus 
91%, stomach 94%, pancreas >2-fold, 
liver >4-fold) and in women (colorectal 
46%, ovarian 51%, breast 2-fold, cervical 

Another Distinct Link Between Cancer and Obesity: 
the AEG-1 Protein 
SURABHI DANGI-GARIMELLA, PHD

How Provider Status Would 
Support Medication Adherence. 
See http://bit.ly/1LZVvj7.
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G
uidelines from the American 
Diabetes Association (ADA) call 
for those with the disease to 
get an eye exam at least every 

year—and no less frequently than every 
2 years—to watch for changes that could 
signal the onset of diabetic retinopathy.1

Yet despite the risk of diabetic reti-
nopathy, which could progress to dia-
betic macular edema or blindness, data 
reported yesterday by the National Cen-
ter for Health Statistics, a division of the 
CDC, found that only about half of those 
diagnosed with diabetes in the past 5 
years had seen an eye specialist in the 
past 12 months.2 

According to the data from the 2012-
2013 National Health Interview Survey, 

the likelihood of seeing an “optometrist, 
ophthalmologist, or eye doctor” increased 
with age or the number of years since 
diagnosis. However, the CDC bulletin 
suggests that young adults with diabe-
tes are putting off health screenings and 
therapeutic services that could help them 
avoid more costly care in the future.2

Approximately 51.6% of those diag-
nosed with diabetes in the previous 5 
years had visited an eye specialist within 
the past 12 months, compared with 57.3% 
of those diagnosed between 5 and 10 
years ago, and 61.2% of those diagnosed 
more than 10 years ago.

Data showed the following breakdown 
by age: For those 18 to 39 years old, 38.2% 
had been seen in the past 12 months; for 

those aged 40 to 64 years, 53.8% had been 
seen; and 66.5% of those 65 years and old-
er had been seen. 

When stratified by current age, there 
were no significant differences by years 
since diagnosis in the percentage who 
visited an eye specialist in the 18 to 39 or 
65 and over age groups. 

In the 40 to 64 age group, those who had 
seen an eye specialist were much more 
likely to have been diagnosed 10 years 
ago or more (58%) than those diagnosed 
within the past 5 years (49%).

According to the National Eye Institute 
(NEI), diabetes is the leading cause of adult 
blindness, but those with proliferative reti-
nopathy can reduce their risk of blindness 
by 95% with timely treatment and follow-

up care. The key, according to NEI and ADA, 
is getting checked regularly and spotting 
deteriorating blood vessels early.3 EBDM

RefeRences

1. Eye care. American Diabetes Association website. http://

www.diabetes.org/living-with-diabetes/complications/

eye-complications/eye-care.html. Updated April 7, 2015. Ac-

cessed August 6, 2015.

2. Villarroel MA, Vahratian A, Ward BW. Any visit to the 

eye doctor in the past 12 months by age: United States 

2012-2013. CDC Division of Health Interview Statistics. CDC 

website. http://www.cdc.gov/nchs/data/hestat/eye_doc-

tor/visit_to_eye_doctor_2012-2013.pdf. Published August 5, 

2015. Accessed August 6, 2015.

3. Facts about diabetic eye disease. National Eye Institute 

website. https://nei.nih.gov/health/diabetic/retinopathy. 

Updated June 2012. Accessed August 6, 2015.

Survey Finds Young Patients With Diabetes Getting Fewer Eye 
Exams Than Older Patients 
MARY K. CAFFREY

3-fold, kidney 5-fold, uterine 6-fold).4 
Two large cohort studies conducted 

over more than 2 decades studied the 
relation between prediagnosis body 
mass index (BMI) and survival in pan-
creatic cancer patients and found that 
higher BMI resulted in a statistically de-
creased survival.5

Complications associated with dosing 
in obese patients might also contribute 
to reduced survival. A study published 
in JAMA Oncology in July 2015 retrospec-
tively evaluated survival in 806 ovarian 
cancer patients who received treatment 
in Kaiser Permanente Northern Califor-
nia healthcare settings; 30% of the 806 
were obese and 31% were overweight. 
These patients were treated with adju-
vant first-line carboplatin and paclitaxel 

with curative intent. Having received 
lower doses of chemotherapy per pound 
of their body weight (38% and 45% lower 
dose in mg/kg for paclitaxel and car-
boplatin) compared with their normal 
weight counterparts, the lower relative 
dose intensity was an independent pre-
dictor of mortality in these patients, the 
study concluded.6

NCI-FUNDED RESEARCH
While research by scientists like Sarkar 
helps identify targets that are common 
to obesity and cancer, the National Can-
cer Institute (NCI) has rolling initiatives 
to provide funding support for numer-
ous activities including web and data 
resources, extramural and intramural 
epidemiologic studies, basic science re-

search, and dissemination and imple-
mentation.7 The TABLE lists NCI-funded 
projects and initiatives that address the 
obesity and cancer risk.  

Data gathered over the years have 
provided sufficient evidence on the 
negative impact of weight on cancer 
outcomes. We now need integrated care 
models to translate these findings into 
patient care. EBDM
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TABLE. NCI-Supported Projects Related to Obesity and Cancer Risk

NCI-funded initiatives

Transdisciplinary Research on Energetics and Cancer 
(TREC)

Research initiatives to investigate the combined effect of obesity, poor diet, and low levels of physicial activity on cancer risk.

Breast Cancer Surveillance Consortium (BCSC) Studies to examine why obese adults have lower rates of breast cancer screening.

National Collaborative on Childhood Obesity Reseach 
(NCCOR)

NCI actively participates in NCCOR activities related to measurement, surveillance, and policy evaluation. NCCOR brings together the CDC, National 
Institutes of Health, Robert Wood Johnson Foundation, and the US Department of Agriculture.

Research and policy resources

National Health and Nutrition Examination Survey 
(NHANES)

NCI is supporting the use of activity monitors to collect objective physical activity, sleep, and stength data for NHANES.

Genes, Environment, and Health Initiative (GEI) Invest in new technology to measure the influence of environmental toxins, dietary intake, and physical activity on an individual’s genomic, proteomic, and 
metabolomic responses.

Population studies

Prostate, lung, colorectal, and ovarian cancer screening 
trial

Subjects in this trial are studied to learn about the influence of obesity and physical activity on all major cancer types.

NIH-AARP diet and health study Prospective study of the association between nutrition and major cancers in more than half a million men and women.

Cohort Consortium Combination of >20 prospective global cohort studies that have enrolled more than 2 million people. Objective is to evaluate obesity-related factors with 
less common cancers, such as thyroid and gallbladder cancer.

Nurses’ Health Study, Iowa Women’s Health Study, Health 
Professionals Follow-up Study, Women’s Health Initiative

These studies have contributed to understanding the association between weight and cancer.

AARP indicates American Association of Retired Persons; CDC, Centers for Disease Control and Prevention; NCI, National Cancer Institute; NIH, National Institutes of Health.
SOURCE: Obesity and cancer risk. National Cancer Institute website. http://www.cancer.gov/about-cancer/causes-prevention/risk/obesity/obesity-fact-sheet#q14. Accessed August 11, 2015.  
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ABOUT THE  EXPERTS

S
everal months have passed 
since the Contrave safety trial 
imploded—enough time to 
learn any lessons the experi-

ence may have to offer. There is little 
evidence, however, that the singular, but 
well-publicized failure, has triggered 
any appetite to reform an otherwise 
successful system.

Trials before and since have managed 
to follow the established 2-part design 

without a hitch: a handful of corporate 
officials receive preliminary informa-
tion they need to submit information 
for New Drug Applications (NDAs), while 
everyone else remains ignorant of the 
numbers, unable to taint the eventual 
outcome. Indeed, such trials have been 
required of all new diabetes drugs for 
several years now, and regulators seem 
disposed toward making it the norm for 
any medications thought to have poten-
tial implications for long-term cardio-
vascular health.1

“We’ve probably gone through a doz-
en of them now, and, to my knowledge, 
the design has worked as intended with 
every medication except Contrave. The 
whole system is a compromise between 
getting potentially beneficial medi-
cines to market quickly and protecting 
people from unexpected harm. Using 
preliminary data in the first step is rela-
tively fast, and it eliminates the risk of 
approving something truly disastrous, 
which happened every so often un-
der the old trial regime, when the only 
things we considered were reductions 
in A1C [glycated hemoglobin] or body 
weight. Unfortunately, preliminary data 
aren’t enough. We need long-term out-

come data, and the continuation of the 
same trial with the same participants is 
the quickest way to get it,” said Steven 
Nissen, MD, chair of the cardiology de-
partment at the Cleveland Clinic, in an 
interview with Evidence-Based Diabetes 
Management.

Nissen should understand the inten-
tion of the trial design because he was 
the one who proposed it to the FDA 
back in 2008.2 He also has reason to un-
derstand how the Contrave safety trial 
came undone and whether such circum-
stances are likely to recur, as he chaired 
the investigative committee that led the 
study, and he doubts that he will ever 
see anything like it again.

Contrave is a combination of 2 other 
drugs, bupropion (an antidepressant) 
and naltrexone (an opioid antagonist 
most commonly used to treat alcohol-
ism). Studies found that although the 
drug had little effect on a majority of in-
dividuals in the study, a significant mi-
nority did respond. In 1 large trial, 55.6% 
of Contrave users and 17.5% of placebo 
users shed at least 5% of baseline body 
weight in 28 weeks.3

Historically, the FDA has not required 
separate safety trials for weight-loss 

medications—the safety information 
gathered from phase 3 trials was deemed 
sufficient—but the perceived tendency 
of bupropion to raise blood pressure,4 
particularly when used in combination 
with a few other compounds,5 reported-
ly led regulators to demand a long-term 
cardiovascular outcomes trial, which 
was dubbed the LIGHT study.

FDA officials and clinical research-
ers from institutions across the country 
agreed on the basics of the trial struc-
ture with Orexigen, the company that 
developed Contrave, and Takeda, the 
company that had agreed to market it 
in the United States. Some 9000 patients 
were to be randomized between Con-
trave and placebo and followed until 
a set number of cardiovascular events 
had been recorded. After the first 25% 
of those events occurred, an indepen-
dent data monitoring committee would 
look to see whether Contrave use was 
associated with at least twice the risk 
of strokes and heart attacks. If not, the 
committee would pass the data on to an 
equally small number of people at the 
2 companies, who would use it to com-
plete a portion of the NDA that would 
only be kept private. Those few people 

P H A R M A  F E A T U R E

A 
simple test of fingernail clip-
pings could replace a blood 
draw as a way to diagnose 
and monitor type 2 diabetes 

mellitus (T2DM), with huge implications 
for tracking the disease in the develop-
ing world.

Research on this method by a team 
of Belgian researchers was reported July 
28, 2015, at the 2015 American Associa-
tion for Clinical Chemistry (AACC) An-
nual Meeting and Clinical Lab Expo in 
Atlanta.

The team, led by Joris R. Delanghe, 
MD, PhD, of the Department of Global 
Chemistry, Microbiology and Immunol-
ogy at Ghent University, collected nail 
clippings from 25 people with T2DM and 
25 without the disease. The clippings 
were ground into a powder and tested 
with an inexpensive FT-IR photometer 
to measure how much the protein in the 
nails had bonded with sugar molecules, 
a process known as glycation.

“We found a striking difference in 

the measurements between the control 
group and the patients with diabetes,” 
Delanghe said. 

In an interview with Evidence-Based 
Diabetes Management, he said replacing 
the standard blood test to measure gly-
cated hemoglobin is a huge advantage. 
In many cultures, he said, “Taking blood 
is something that cannot be tolerated.”

As a practical matter, blood draws 
present safety, refrigeration, and stor-
age problems for public health work-
ers. Fingernail clippings, by contrast, are 
stable and can be stored for weeks at 
high temperatures. “All the equipment 
you need to analyze them can be stored 
in a car,” he said.

The concept of using fingernail clip-
pings instead of the standard blood test 
grew out of discussions with graduate 
students, who advised that cultural bar-
riers to drawing blood to diagnose T2DM 
had to be overcome. “It’s a nice example 
of how an exchange of ideas with peo-
ple from various countries can lead to a 

new approach for diagnosing diabetes,” 
Delanghe said.

He is not seeking a patent on the 
idea, because he hopes it can be use-
ful to public health officials in places 
like India and Southeast Asia where 
T2DM incidence is on the rise. This way, 
Delanghe said, “It will be available for 
everyone.”

A FASTER TEST FOR GESTATIONAL 
DIABETES
Sridevi Devaraj, PhD, director of clini-
cal chemistry at Texas Children’s Hos-
pital and a professor at Baylor College 
of Medicine, Houston, presented results 
at AACC on July 28, 2015, that could be-
come a faster, earlier test for gestational 
diabetes. 

The standard biomarker, A1C, has 
limited usefulness during pregnancy, 
but the current glucose tolerance test 
for pregnant women takes 3 hours and 
requires fasting—a process that Devaraj 
said is quite time consuming and un-

pleasant. In addition, it cannot be per-
formed until 3 months into pregnancy.

Devaraj and her team collected blood 
samples from 124 pregnant women and 
examined 3 different blood proteins. 
They found that the levels of 1 protein, 
called 1,5-anhydroglucitol or 1,5-AG, 
were significantly different from wom-
en already diagnosed with gestational 
diabetes. In addition, researchers were 
able to establish a cut-off level for 1,5-
AG that indicated gestational diabetes.

She noted in an interview that her re-
sults are retrospective and must now be 
confirmed in a larger, prospective study. 
But Devaraj is hopeful that she is in the 
initial stages of developing an improved 
test for earlier detection of gestation-
al diabetes, with better outcomes for 
mother and baby.

“The good thing with pregnant wom-
en is that they will come in for their 
checkups,” she said. “If the lab is there, 
they will do it.” EBDM

Fingernail Tests May Offer Cheap, Simple Way to 
Diagnose Diabetes
MARY K. CAFFREY
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who knew the preliminary results would 
be sworn to secrecy and cut off from any 
connection with the trial, while every-
one else continued on in ignorance for 
several more years.

Such a cumbersome setup was esti-
mated to cost around $200 million,6 but 
simply analyzing user records after a 
drug’s approval provides far less infor-
mation. Some would argue that cheaper 
methods, such as retrospective analy-
ses, provide hardly any information at 
all. Consider, for example, that millions 
of men have been using supplemen-
tal testosterone for decades now and 
there is still serious controversy about 
whether the practice significantly in-
creases cardiovascular risk, significantly 
decreases it, or has little effect in either 
direction.7

The problem, according to Nissen and 
others, is that randomizing patients up 
front is the only way to get trial and con-
trol groups that are truly comparable. 
Assumptions about the ostensible simi-
larity of people who do and do not use 
a medication in real-life situations often 
prove untrue. Users turn out to be sicker 
or less sick than nonusers in ways that 
escape detection, and retroactive analy-
sis ends up being confounded by indica-
tion. Rofecoxib (Vioxx) was prescribed 
to 25 million Americans and all of those 
records failed to alert researchers that 
the drug significantly increased the risk 
of heart attacks. Data from a randomized 
trial (initially misanalyzed and later cor-
rectly interpreted by Nissen and others) 
uncovered a problem that probably killed 
thousands of patients.8

The difficulty with analyzing real-
world data gets worse when a drug gets 
a reputation for possibly causing some 
problem. Metformin, for example, got a 
reputation for causing lactic acidosis, so 
physicians were far more likely to report 
metformin-related cases than cases re-
lated to other drugs, and it took specific 
trials to dispel the myth.9,10 As a result, 
the FDA tends to require long-term ran-
domized trials to monitor outcomes in 
cases where it suspects possible risk.

The data from the first quarter of the 
Contrave trial were more than good 
enough to help secure the drug FDA ap-
proval in September 2014. Those early ef-
forts to rule out the possibility that Con-
trave doubled the risk of heart attack or 
stroke found instead that the drug was 
associated with a 41% decrease in the risk 
of cardiovascular events.11 Had the news 
of these results been confined to a small 
number of Orexigen employees whose 
only responsibility was transferring the 
data to the NDA, the trial would probably 
have run its expected course. However, 
Orexigen CEO Mike Narachi was among 
the group that learned of the results,12 
and although his company had signed a 
lengthy nondisclosure agreement with 
the steering committee and the data 
monitoring committee, Orexigen later 

argued that it had a more pressing fidu-
ciary obligation to investors—an obliga-
tion to secure a new patent that covered 
Contrave’s possible use as a cardioprotec-
tive medication. If Contrave turned out to 
have this benefit, it would be the first of 
the new diabetes or obesity drugs to do 
so—a potentially blockbuster result (See 
story on SP449).

“Orexigen has been working closely 
with and is committed to continuing to 
work with the FDA and others to support 
its regulatory obligations,” the company 
said in a statement. “Orexigen is also 
committed to simultaneously meeting its 
obligations to other regulatory authori-
ties in the United States, such as the SEC 
[Securities and Exchange Commission], 
and abroad, such as the EMA [European 
Medicines Agency], which are relevant to, 
and have authority over, its business. The 
company is similarly committed to meet-
ing its fiduciary duties to shareholders.”13

By the time the FDA approved Con-
trave, Orexigen told regulators that it had 
shared the preliminary trial data with 
more than 100 people. The FDA made no 
public comment at the time but later said 
that it determined then that the LIGHT 
study would no longer be sufficient to 
meet the outcomes data requirement. 
Orexigen and Takeda would therefore 
need to run a second trial.

The preliminary trial became fully 
public when Orexigen filed a Form 8-K 
with the SEC that explained how it had 
come to receive a new Contrave patent.14 
Investors were delighted. Orexigen share 
prices jumped 50% on the news that its 
weight-loss drug might also protect pa-
tients against heart attacks and strokes.15 
Investigators and regulators, on the other 
hand, denounced Orexigen for under-
mining a key safety trial.

First, the FDA released a statement 
that criticized Orexigen’s behavior and 
announced the need for a new trial: “The 
FDA strongly urged Orexigen to protect 
the interim data from public disclosure, 
and we are very disappointed by Orexi-
gen’s actions. Even before the FDA be-
came aware that the interim results 
from the LIGHT trial would become pub-
licly available via patent applications, the 
agency had determined that [because 
Contrave had initially shared preliminary 
results with so many people] the LIGHT 
trial would not satisfy Contrave’s post-
marketing requirement (PMR) related to 
cardiovascular safety. Therefore, the FDA 
required Orexigen to complete a second 
cardiovascular outcomes trial and that 
requirement remains in effect.”16

Then, a couple days later, the direc-
tor of the FDA’s Office of New Drugs took 
the highly unusual step of saying in an 
interview with Forbes that the prelimi-
nary results almost certainly would not 
be borne out by any completed study: 
“Step back and think for a second,” [John] 
Jenkins says. “We required this study 
because we’re concerned that Contrave 

may cause adverse cardiovascular events 
because of its effect on blood pressure 
and heart rate. So, the likelihood that 
that drug is going to have an early ben-
efit is highly unlikely. So people need to 
be very cautious about making medical 
decisions based on these data, and we’re 
very concerned that investigators and 
patients may be unwilling to be in a trial 
based on these data when they are likely 
false readings of the actual effect of the 
drug.”17

Even in retrospect, experts disagree 
about just when the spread of the prelim-
inary trial data compromised any eventu-
al findings from the completed study. The 
FDA statement indicates the belief that 
100 Orexigen employees and affiliates 
were enough to sink it, even though com-
pany officials had nothing to do with trial 
management. Nissen believes the trial 
could have survived that initial lapse, but 
not the SEC filing that made the prelimi-
nary data available to everyone. Darren 
McGuire, MD, MHSc, who was a mem-
ber of the LIGHT study’s data monitoring 
committee, told Evidence-Based Diabetes 
Management that he believes the study, 
against all odds, was still producing valu-
able data when it was stopped.

“The big problem with preliminary 
data spreading beyond its intended re-
cipients is that it can reach study pa-
tients and site investigators and bias the 
results. If the preliminary data look bad, 
patients may drop out of the trial for fear 
of getting dangerous medication. If the 
preliminary data look good, they may 
drop out for fear of getting the placebo. 
Either way, it biases the study and con-
trol groups toward each other and thus 
toward a null finding,” said McGuire, who 
codirects a heart disease research group 
at UT Southwestern. 

“The very odd thing with the LIGHT 
trial was that we expected the public re-
lease of the preliminary data to produce 
mass defections, and perhaps defections 
would have ruined the trial at some point, 
but even 3 months after the data became 
public, we had not observed a change in 
the drop-out rate that would further bias 
the results—perhaps because the news 
didn’t spread so fast as we expected, per-
haps because people accepted the FDA 
statement that the benefits were almost 
certainly illusory, or perhaps because 
they felt a duty to go through with a trial 
and help provide answers…In general, 
patients have proven very willing to stay 
with these trials and risk getting the pla-
cebo, even after medications reach the 
market. Patients really do seem to un-
derstand that these long-term trials are 
the only way to know if these medica-
tions actually do improve outcomes and 
that their willingness to stick with trials 
helps everyone. That attitude, in turn, has 
helped to make this type of trial design 
effective,” added McGuire.

Despite warnings from the FDA and 
many independent researchers that 

the apparent cardiovascular benefits of 
Contrave were almost certainly illusory, 
Contrave sales took off. The preliminary 
study data were the only data available 
and they appeared sufficient to convince 
many physicians and patients to choose 
Contrave over the alternatives.18

In late March, as sales rose, the LIGHT 
study’s executive committee voted unan-
imously to end the trial and publicize its 
ultimate findings. As expected, by the 
time half of the preset number of car-
diovascular events had taken place, the 
apparent benefits of Contrave usage had 
disappeared. Use of the drug through the 
halfway point was not associated with 
significantly lower—or higher—risk of 
stroke, heart attack, or death. Takeda re-
portedly agreed to several different press 
releases that announced this finding in 
different languages, but Orexigen spent 
6 weeks rejecting every release that in-
vestigators proposed. On May 12, 2015, 
Orexigen and Takeda announced that 
the trial had been stopped—in a press re-
lease that contained no extra trial data.19 
Minutes later, the Cleveland Clinic issued 
a release of its own, a release that con-
tained analysis of the 50% data.18 Nissen, 
moreover, told several journalists that 
day that Orexigen had misled both pa-
tients and investors by releasing the 25% 
data and that it had tried to perpetuate 
misperceptions by blocking the release of 
the 50% data.

Orexigen countered with a statement: 
“Contrary to allegations cited today by 
a journalist, Orexigen has never misled 
patients. At the time of the patent is-
suance in March, we stated plainly and 
clearly that the effect of Contrave on CV 
[cardiovascular] morbidity and mortal-
ity has not been established and that a 
larger number of [major adverse cardio-
vascular events] are required to precisely 
determine the effect of Contrave on CV 
outcomes …Takeda and Orexigen agreed 
that the appropriate manner to wind 
down the study was to collect the final 
information from the study and then to 
present and publish the study results. 
There was pressure from the [Executive 
Steering Committee] to release the 50% 
interim data. We maintained we would 
not be in a position to release data with-
out access to the full data set, which we 
have not had and still do not have.”

Even before additional trial data came 
out, it seemed unlikely that another tri-
al would ever break down in a similar 
fashion; the precedent of an investiga-
tor and his employer choosing to violate 
a confidentiality agreement to provide 
important information to the public in 
what they considered due time made it 
even harder to imagine. That move nul-
lified any advantage that Orexigen had 
inadvertently gained through the original 
leak, and the fact that it went unchal-
lenged greatly reduced the expected gain 
any future company could expect from 
any attempt to intentionally manipulate 
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information. Orexigen stock fell from 
$6.86 per share on May 11, 2015, to $5.02 
per share, 2 days later on May 13—nearly 
$1 lower than it was before the prelimi-
nary data became public.20 It was also an-
nounced that Takeda had asked Orexigen 
to pay the entire cost of Contrave’s sec-
ond long-term safety trial, which will be 
led by Nissen.

“This trial design places a good deal 
of trust in all parties, trust that they will 
meet their obligations and produce the 
sort of quality research that will serve 
physicians and patients well. Even if 
things had turned out far worse in this 
case, I think most people would support 
the continued use of this basic trial de-
sign, though perhaps with a few modifi-
cations. The fact that the system proved 
itself capable of turning a potential disas-
ter into a tolerable outcome—and a clean 
slate for a second trial probably counts as 
a tolerably good outcome—is just anoth-
er argument in its favor,” said McGuire.

Nissen agrees that trust is key to the 
success of the 2-stage trial and says that 
he sees no signs that the Contrave expe-
rience has led to any general diminution 
of trust among researchers, regulators, 
and corporations.

“Are there some steps that might fur-
ther decrease the risk of data leaks, like a 

flat ban on unblinding executives or a re-
fusal to consider any data that has leaked 
out in new drug applications? Possibly,” 
said Nissen. “For the most part, though, 
secrets have stayed secret, both when 
preliminary data have been good and 
when preliminary data have been bad, 
because nearly everyone accepts the fun-
damental truth that such things have to 
stay secret for the system to work.” EBDM
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T
he SGLT2 inhibitor empa-
gliflozin, marketed as Jard-
iance, became the first of 
the newer diabetes drugs to 

reduce the risk of heart attacks and 
stroke deaths in a clinical trial,1 an 
achievement that a leading researcher 
recently said would be the “holy grail” 
of such drugs.

Eli Lilly and Company and Boehring-
er Ingelheim released topline results 
on August 20, 2015, for the EMPA-REG 
OUTCOME trial, which will be present-
ed September 17, 2015, at the European 
Association for the Study of Diabetes 
in Stockholm, Sweden.1 The results 
marked the first time that one of the 
newer class of antidiabetes drugs has 
been shown to not only have no adverse 
cardiovascular effects while helping pa-
tients achieve glycemic control, but the 
drug also had a cardioprotective effect.

Empagliflozin was approved by the 
FDA a year ago, after competitors that 
include Johnson and Johnson’s cana-
gliflozin, sold as Invokana.2,3 The results 
raise the possibility that other drugs 

in the sodium glucose cotransporter-2 
(SGLT2) class could produce similar 
benefits.

SGLT2 inhibitors work by blocking 
the SGLT2 protein, which would typi-
cally reabsorb glucose. Thus, sugar is 
expelled through the urine, lowering 
blood sugar levels in the body. The drug 
class is known to have benefits for hy-
pertension, and patients have seen 
modest weight loss

In their announcement, Lilly and 
Boehringer said the study included 7000 
patients with type 2 diabetes mellitus 
(T2DM) who were considered at high 
risk for heart attacks or strokes. Those 
taking the therapy saw significantly 
fewer cardiac deaths, nonfatal heart at-
tacks, and nonfatal strokes when tak-
ing empagliflozin, in combination with 
standard therapy, than those patients 
taking standard therapy alone, which 
included statins and drugs for blood 
pressure. Patients were followed for an 
average of 3.1 years.1

Since the mid-2000s, the FDA has re-
quired newer diabetes therapies to be 

studied after approval through longer 
term cardiovascular outcomes trials. 
This is done to ensure that there are 
no repeats of the Avandia saga; FDA 
had to highly restrict sales of this drug 
after a study in the New England Journal 
of Medicine indicated it increased heart 
attack risk.4

Two such cardiovascular out-
comes trials were presented during 
the 75th Scientific Sessions of the 
American Diabetes Association in June. 
At the presentation of the ELIXA tri-
al on lixisenatide—which found no car-
diovascular (CV) risk or benefit—Yale 

Diabetes Center’s Silvio E. Inzucchi, 
MD, said that if a therapy were ever de-
veloped that actually improved CV out-
comes, “then we would have achieved 
the holy grail.”4 EBDM
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R
ecommendations concerning 
sugar in the proposed 2015 
Dietary Guidelines for Americans 
will be difficult for many to fol-

low, according to a panel that appeared 
at a July food industry conference, where 
the speakers stressed the need to pro-
vide the public advice that is attainable. 

At the same time, however, the food 
industry has quietly prepared for a fu-
ture of less added sugar in diets.

Presenters at the Nutrition Facts Panel 
asked whether the proposed guidelines 
created “challenges or opportunities” 
during the July 13, 2015, session at the 
Institute of Food Technologists (IFT) An-
nual Meeting and Expo, held in Chicago, 
Illinois. The panel discussed the findings 
by the 2015 Dietary Guidelines Advisory 
Committee (DGAC), which identified add-
ed sugar as a cross-cutting topic of public 
health importance and called for a 10% 
calorie limit on added sugars in daily di-
ets.1 

Specifically, the DGAC found the fol-
lowing: “Strong and consistent evidence 
shows that intake of added sugars from 
food and/or sugar-sweetened bever-
ages are associated with excess body 
weight in children and adults . . . Strong 
evidence shows that higher consump-
tion of added sugars, especially sugar-
sweetened beverages, increases the 
risk of type 2 diabetes (mellitus) among 
adults, and this relationship is not fully 
explained by body weight.”2

The report concluded that the find-
ings are “compatible with a recommen-
dation to keep added sugars intake be-
low 10 percent of total energy intake.”2

Robert Post, senior director of nutri-
tion and regulatory affairs at Chobani, 
stressed that consumers need some-
thing more tangible than a percentage 
of their diets as a target; rather, they 
should be given specific dietary changes 

that will help them stay below the 10% 
limit.3 The FDA has tried over the past 
year to make the amount of added sug-
ar in packaged foods more visible to the 
American public; in late July, the agency 
called for adding  a “Percent Daily Value” 
to its declaration of “Added Sugars” on 
the updated Nutrition Facts label, which 
it first proposed updating in 2014.4 If ad-
opted, the “Added Sugars” portion would 
be listed under the “Sugars” subcategory 
of the “Total Carbs” section (see FIGURE).

In recent years, the food industry 
has come under fire for using sugar as 
a naturally addictive ingredient in or-
der to hook the customer, regardless 
of adverse health effects. Besides its 
pleasurable taste, sugar also serves as 
an important factor in optimum food 
texture and color. Bread, for instance, 
benefits from sugar caramelization that 
produces a pleasing brown color on the 
crust. Sugary coatings in breakfast ce-
reals prevent the cereal from becom-
ing soggy too quickly.5 However, as IFT 
presenter Cassandra Soltis, corporate 
counsel for Starbucks Coffee Co, so suc-
cinctly states: “Added sugars have really 
become the new fat.” 

QUIETLY CUTTING BACK ON SUGAR
To the public, refined carbohydrates and 
added sugars are the nutritional black 
sheep, which explains why many food 
manufacturers have not publicly com-
plained about the 2015 recommenda-
tions. In fact, many of them have been 
reducing sugar in their products for 
years. Companies like Nestle and Gen-
eral Mills have been reformulating sugar 
content in their products since 2005.5 
Nestle has reduced the added sugar in 
its ready-to-drink chocolate milk prod-
ucts by 25% and plans to continue this 
process. General Mills has cut back sugar 
in all of its children’s cereals from levels 

as high as 15 grams to levels of 10 grams 
or less.5 These reductions have been 
gradual and quiet, in order to slowly ac-
climate the public to a different taste. 
This is the safe choice businesswise—
an abrupt change to a classic product 
would incite consumer backlash. The 

candy maker, Mars Inc., meanwhile, has 
openly backed the FDA proposal to in-
clude added sugars on product labeling.6

While the food manufacturers have 
been comparatively cooperative on the 
DGAC’s recommendation and the pro-
posed update to food labels, the sugar 

F I G U R E. Proposed Label

S O U R C E: FDA.

Food Industry Discusses DGAC Call for Sugar Limits, 
but Many Are Cutting Back Already
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industry itself is critical of such changes. 
The Sugar Association claimed that FDA’s 
proposed modification to the food label, 
which is based on the DGAC’s report, 
does not meet the agency’s standards; 
the sugar group said in its statement 
that “It appears [the FDA] is making as-
sertions that lack adequate scientific evi-
dence.”7

Americans are starting to prefer less 
sugar in their everyday diets. This can be 
seen in the popularity of low-carbohy-
drate dietary trends such as the Atkins 
diet, the South Beach Diet, and most 
recently, the Paleo Diet. Several recent 
reports suggest that after a generation 
of weight gain, the pendulum is mov-
ing in the other direction; the amount 
of full-calorie soda consumed has 
dropped 25% in 20 years, and in 2014, 
the CDC reported that the obesity rate 
for the youngest children had plunged 
43% in a decade.8,9 However, enacting 
dietary change through government ac-
tion has received mixed reviews. New 
York City’s controversial attempt to ban 
jumbo sodas was shot down last June by 
the state’s highest court.10 Some Cali-

fornia municipalities are trying a taxa-
tion approach instead of banning prod-
ucts. Berkeley residents approved the 
nation’s first soda tax last November, 
charging 1 cent per ounce on the distri-
bution of sugar-sweetened beverages.11 
The measure brought in $116,000 in the 
first month, with the collections pro-
posed to fund public health programs, 
though at present monies are going to 
the city general fund.7 Berkeley’s law is 
still new, but it appears to be a success.

In general, the public supports the 
movement toward less sugar in diets, 
and food manufacturers want to meet 
the demands of the customers.12 How-
ever, there appears to be some dis-
sonance on the methods used. Many 
consumers are wary of food companies 
replacing sugar with artificial sweeten-
ers, and local governments are still try-
ing to formulate the best course of ac-
tion for addressing the health needs of 
the community. The question remains, 
not where are we going, but how will we 
get there? EBDM
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T
he meat industry, and beef 
producers in particular, have 
been criticized for a lack of 
sustainability in a society 

increasingly concerned about the en-
vironment. In fact, the 2015 Dietary 
Guidelines Advisory Committee (DGAC) 
cited the need for sustainability in call-
ing for limits on red and processed 
meat consumption in its February rec-
ommendations.1

But food scientists now have a possible 
solution: growing meat with stem cells.

Mark Post, MD, PhD, of Maastricht 
University, Netherlands, presented 
“Advanced Food Technology: Cultur-
ing Meat Outside of the Animal,” at the 
2015 Institute of Food Technologists An-
nual Meeting and Expo in Chicago. In 
this process, stem cells are extracted 
from an animal’s skeletal muscle tissue 
and placed in an artificial growth envi-
ronment. With proper care, these stem 
cells yield food-grade muscle tissue for 
human consumption.

While showing promise, this project 
remains a work in progress. Myoglobin 
production, for instance, has been a 
problem, and in past trials Post’s team 
has had to color the final product with 
beet juice and saffron to achieve the fa-
miliar red hue. Since then, the research-
ers have lowered the oxygen levels at 
which the cells are grown to achieve 
favorable results. The meat is also 100% 

lean, making the texture dry and the 
flavor subpar. 

Post says his team is already explor-
ing measures to introduce fat into the 
product. However, current methods of 
growing fat tissue that are used by the 
broader research community have not 
met their unique needs. “The process is 
not compatible with food production,” 
Post explained. “It requires a high level 
of steroids and cadmium, which is very 
toxic for people.” 

They’ve had to redesign the process, 
and are looking into different stimu-
lation methods for the stem cells. 
Post says they have had success using 
branched fatty acids as stimulators.

However, the most challenging por-
tion of the project might not be the 
meat itself but the public’s perception 
of it. The public is wary of this “franken-
meat,” as Post put it, which is in its own 
way quite logical. “We want to have at 
least some sense of control over how our 
food is being produced,” said Post. He 
went on to explain how this production 
method fell into the natural versus un-
natural debate within the food industry. 
“In an animal there’s one and a half bil-
lion years of evolution; checks and bal-
ances are done by nature. If something 
goes wrong with it, it will cease to exist. 
Whereas now, it is being transferred to 
the hands of humans. They make mis-
takes; they are sometimes fraudulent.” 

The team has taken steps to sensitize 
the public to the idea of lab-grown meat. 
At a televised event in 2013, Post’s team 
debuted the first in vitro hamburger, 
priced at $300,000, in London. Efforts to 
involve the community have been pro-
posed once the meat can be produced 
on a larger scale. These include private 
growing units to be installed in con-
sumer homes and community farms 
where the public would be able to meet 
the animals that supply the stem cells 
and see the food being produced. With 
more public acceptance and fine tuning 
of the project, consumers may see lab-
grown meat available in a decade or so, 
Post said.

Maastricht University is even hosting 
the “First International Symposium on 
Cultured Meat,” to be held in the Neth-
erlands, October 18–20, 2015.2 EBDM
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Synjardy Joins Ranks of Combo Therapies for T2DM
MARY K. CAFFREY

A
nother combination therapy for type 2 diabetes (T2D) has entered the US 
market. On August 27, 2015, the FDA approved Synjardy, a combination 
of the sodium glucose cotransporter 2 (SGLT2) inhibitor, empagliflozin, 
and metformin hydrochloride. The new combination therapy was devel-

oped by Eli Lilly and Company and Boehringer Ingelheim Pharmaceuticals, who an-
nounced the FDA action in a joint statement.

Synjardy is the third therapy that includes empagliflozin. The first such therapy 
was approved as a monotherapy and is sold as Jardiance. The second, Glyxambi, com-
bines the SGLT2 inhibitor with linagliptin, a dipeptidyl peptidase-4 (DPP-4) inhibitor.

SGLT2 inhibitors blocks the protein responsible for glucose reabsorption in the ex-
cretory system; thus, excess glucose is expelled through the urine. In this combination 
therapy, the SGLT2 inhibitor complements metformin, a longstanding treatment for 
T2D that lowers glucose production in the liver and its reabsorption in the intestines.

The FDA’s action is based on findings from earlier clinical trials that involved ad-
ministration of empagliflozin and metformin in combination, either with or with-
out sulfonylurea, to treat T2D. The drug is currently available in Europe. EBDM
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Non-Surgical Balloon Device Approved to Treat 
Obesity
MARY K. CAFFREY

P
atients being treated for obesity gained a new, nonsurgical treatment option 
on July 28, 2015, when the FDA approved the ReShape Integrated Dual Bal-
loon System. This device is designed to help adult patients who are obese 
achieve weight loss without surgery by taking up space in the stomach.

In its statement, the FDA said the balloon “may trigger feelings of fullness, or 
[work] by other mechanisms that are not yet understood.”

The balloon is delivered into the stomach through the mouth via an endoscopic pro-
cedure done on an outpatient basis. Patients are mildly sedated, and the process takes 
about 30 minutes. The balloon is used in combination with a supervised diet and exer-
cise plan to achieve weight loss and maintain it for a short period afterward. Designed 
to be temporary, the FDA said the balloon should be removed after 6 months.

“For those with obesity, significant weight loss and maintenance of that weight 
loss often require a combination of solutions, including efforts to improve diet and 
exercise habits,” said William Maisel, MD, MPH, acting director of the Office of De-
vice Evaluation at the FDA’s Center for Devices and Radiological Health. “The new 
balloon device provides doctors and patients with a new nonsurgical option that 
can be quickly implanted, is nonpermanent, and can be easily removed.”

Approval came after a clinical trial with 326 patients who were obese with a body 
mass index of 30 to 40 kg/m2 and who had at least 1 other obesity-related condi-
tion. In the trial, 187 patients were randomly selected to receive the balloon device; 
the control group underwent an endoscopic procedure, as well, but did not receive 
the balloon device. Those with the device lost an average 14.3 lb (6.8% of their body 
weight) while the control group lost 7.2 lb (3.3% of their body weight). Six months 
after removal, those treated with the balloon had kept off an average 9.9 lb of the 
weight they had lost.

Once the device is placed in the stomach, possible adverse effects include head-
ache, muscle pain, vomiting, abdominal pain, indigestion, gastric ulcers, and nau-
sea from sedation and the procedure. In rare cases, severe allergic reaction, heart 
attack, esophageal tear, infection, and breathing difficulties can occur. The devices 
should not be used in patients who have previously had bariatric surgery or who 
have inflammatory bowel disease, large hiatal hernia, symptoms of gastric empty-
ing, are pregnant, or use aspirin daily. EBDM

RefeRence

FDA approves nonsurgical temporary balloon device to treat obesity [press release]. Silver Spring, MD: FDA; July 28, 2015. www.

fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm456296.htm. Accessed August 31, 2015.

Dexcom G5 Mobile CGM System Approved by FDA
MARY K. CAFFREY

A   
fully mobile continuous glucose monitoring (CGM) system, which fea-
tures wireless Bluetooth technology and can be used with a smart-
phone, received approval from the FDA on August 24, 2015. The technol-
ogy was approved for adults and children as young as 2 years who have 

either type 1 diabetes or type 2 diabetes.
The new technology from Dexcom, called the G5, will free users from needing a 

separate receiver to monitor their glucose data, giving insulin-dependent patients 
who use a CGM to monitor blood glucose levels long-sought advances in privacy 
and convenience. The Dexcom G5 mobile system is expected to start shipping in 
late September 2015, according to a statement from the company.

According to the company, 
the FDA action came faster 
than expected, and Dexcom 
will offer low-cost or no-cost 
upgrades to recent purchas-
ers of its G4 Platinum and 
Share systems and current 
users who have products 
still under warranty.

“Dexcom is rapidly ad-
vancing technology for CGM 
devices to improve diabetes 
management. Since January, 
the company has introduced 
the G4 Platinum CGM with Share, apps to enable the first CGM on the Apple Watch, 
and now the Dexcom Mobile CGM,” said Kevin Sayer, president and CEO of Dexcom. 
“These advances are making diabetes management more convenient and flexible 
than ever before.”

Dexcom’s Share technology allows users to designate up to 5 followers who can 
remotely monitor a patient’s glucose information and receive alerts if the patient is 
in danger of an episode of hypoglycemia or hyperglycemia. The technology is espe-
cially usefully for parents or spouses, as a person with diabetes who experiences a 
drop in blood sugar may be asleep or unaware of his or her status. EBDM

RefeRence
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its top 5 from the 2015 Scientific Ses-
sions of the ADA.)4

So many previous studies have found 
that patients regain whatever weight 
they lose via short-term diet-and-exer-
cise5—and often end up sicker than they 
started—that many physicians have 
come to see bariatric surgery as the only 
path to long-term weight loss. The new 
study, however, basically falsifies that 
belief. Indeed, considering that the me-
dian weight loss at the 5-year mark was 
6.4% of baseline body weight, it suggests 
that savvy lifestyle management may 
work better than surgery. Around 53% 
were even able to maintain 9% weight 
loss from baseline.

Better still, the study also found that 
sustained weight loss can reduce the bur-
den of diabetes far more than most ex-
perts had believed possible. Hamdy said 
earlier studies showed that with weight 
loss of 7% or more, insulin sensitivity 
improved by an average of 57%.  In this 
recent study, patients who maintained 
7% weight loss or more after 1 year were 
more likely to maintain their weight loss 
for 5 years, and maintain good diabetes 
control as reflected by their glycated he-
moglobin (A1C) reduction.

Results were particularly good for 
patients who had been diagnosed with 
T2DM less than 5 years before the study 
began and had consistently managed 
to keep A1C levels below 7.5% with oral 
medication alone. Many patients with 
these characteristics showed partial 
or complete remission from diabetes. 
This information was presented in an-
other poster at ADA; Hamdy and his 
colleagues also compared their model 
of Why WAIT in comparison to bariat-
ric surgery (gastric banding). Their ran-
domized controlled study showed no 
difference between the 2 interventions 
on diabetes control after 1 year; but the 
Why WAIT group showed better im-
provement in quality of life, especially 
in mental health. This study was pub-
lished in the Journal of Clinical Endocrinol-
ogy and Metabolism.6 

The full details of the 5-year study 
will only become available on its publi-
cation, but such results appear to be a 
personal and professional triumph for 
Hamdy, who has devoted his career to 
fighting a disease that claimed the lives 
of many of his family members and 
then spent much of that career arguing 
to skeptical audiences that T2DM is less 
an independent disease than a complex 
symptom of obesity.

“Diabetes is to obesity as fevers are to 
infectious disease, yet diabetes research 
has typically focused on blood sugar 
and ignored body fat. Those priorities 
were always questionable, but now that 
many drugs can reduce blood sugar 

without the extra insulin that hastens 
disease progression, it’s absurd to keep 
spending 80% of our research dollars de-
veloping more,” said Hamdy, who runs 
the Obesity Clinical Program at Joslin 
Diabetes Center and teaches at Harvard 
Medical School.

Hamdy hopes that the 5-year Why 
WAIT data demonstrate the potential of 
fighting the underlying cause of T2DM 
rather than just managing the symp-
toms associated with the condition, 
both to research organizations that de-
vote relatively little money to weight-
loss studies and to clinicians who treat 
T2DM patients.

“Doctors have it drummed into their 
heads that long-term weight loss is im-
possible without surgery, so they often 
spend all of 30 seconds talking about 
nutrition and exercise before they turn 
their attention to medication. This 
study gives them a roadmap for using 
lifestyle modification to achieve much 
better outcomes over the long run.”

INTENSITY OF THE WHY WAIT 
INTERVENTION
Participants in the Why WAIT study un-
derwent only 12 weeks of lifestyle in-
tervention, but that program was very 
intense but doable. It included a struc-
tured diet, regular exercise, cognitive 
therapy, group counseling, and medica-
tion adjustment. As for the 5-year study 
period that followed, it mandated no 
particular lifestyle, though it did pro-
vide some support and required period-
ic check-ups, medication adjustments, 
and other routine care.

Many older studies had already tried 
something similar, and almost all of 
them reported depressing news. Pa-
tients lost significant amounts of weight 
while they followed specific diet-and-
exercise programs, but once those pro-
grams ended, patients regained all the 
weight they lost (or more) and some-
times ended up in worse condition than 
they began.7,8

The design of the new study hypoth-
esized that these failures stemmed 
largely from over-medication, muscle 
loss, and lackluster advice about weight 
maintenance.

Study diets typically restrict total cal-
ories, particularly calories from simple 
carbohydrates, so they raise blood sugar 
levels far less than standard patient di-
ets. What’s more, by reducing body fat, 
they steadily make patients more sen-
sitive to their own insulin. In theory, 
therefore, dieting patients should need 
ever-decreasing amounts of medication 
to control blood sugar and those who 
have completed the diet should need 
less medication than they did at base-
line. Yet previous studies rarely adjusted 

medication levels in any systematic way, 
said Hamdy, if they adjusted them at all. 
This failure created a systematic risk 
of overmedication, mild hypoglycemia, 
and intense cravings that led patients 
to eat themselves back to a weight that 
justified so much medication.

Among the key features of the new 
study was a custom-built algorithm 
that monitored how patients respond-
ed to the study regimen and adjusted 
their medication usage accordingly. By 
the end of the Why WAIT program, pa-
tients were, on average, using slightly 
less than half as much medication as 
they were before the study began. That 
reduction translated into an average an-
nual cost savings of $561 per year. More 
importantly, it kept blood sugar levels 
from falling too low and encouraging 
patients to eat more.

Another key feature of the new study 
was its muscle-maintenance program. 
Prior studies have successfully com-
bined diet and exercise to cause a rapid 
reduction in body weight, but, accord-
ing to Hamdy, dieting patients typically 
lost almost a pound of muscle for every 
3 pounds of fat they manage to shed. 
This muscle loss does nothing to reduce 
the burden of diabetes. To the contrary, 
research indicates that muscle loss is 
associated with disease progression, so 
Hamdy and his colleagues designed a 
study protocol that would minimize it. 
The Why WAIT study’s exercise program 
included strength training, and its di-
etary guidelines called for plenty of pro-
tein. They succeeded in reducing muscle 
mass loss to only 10% of the total weight 
loss. Maintenance of the muscle mass is 
critical for maintaining higher basal en-
ergy expenditure (Basal Metabolic Rate, 
or BMR). This BMR typically goes down 
after weight loss and is one of the main 
causes of weight rebound.

Men who participated in the study 
ate 1800 calories a day, while women 
ate 1500 calories a day, which is not a 
drastic cut in caloric intake. Protein con-
sumption, on the other hand, varied 
along with body weight: everyone re-
ceived 1.5 to 2 grams of daily protein per 
kilogram of baseline body weight. This 
formula led to very protein-rich diets 
for heavy patients. A 250-pound woman 
would receive one-third of her day’s cal-
ories from protein, or 150 to 200 grams 
a day. The diet also limited total carbo-
hydrate consumption to no more than 
40% to 45% and delivered most of them 
from low glycemic index carbs and fiber, 
rather than from sugar or starch.

The exercise program that patients 
performed during the initial 12 weeks of 
the study featured a mix of aerobic exer-
cise and stretching, along with enough 
strength training to prevent muscle 

tloss. Given the relatively poor condition 
of most patients at baseline, light work 
with resistance bands, performed for 10 
or 15 minutes a day, was generally suf-
ficient to maintain or increase strength. 
The exercise program progressed gradu-
ally to 300 minutes per week by the end 
of the 12 weeks.

The initial regimen helped patients 
shed about as much weight as programs 
used in other trials. Patients lost an av-
erage of 23.8 pounds, which translated 
into 9.7% of body weight. Their body fat 
as content and percentage dropped sig-
nificantly but ratio of lean muscle mass 
to fat mass went up, indicating a great 
preservation of lean muscle mass. Ham-
dy said, “this is a key indicator of suc-
cessful and healthy weight loss and dif-
ferentiates us from any other program.”

Analysis of the study showed mark-
edly different outcomes for the 61 pa-
tients who failed to remain at least 7% 
below baseline body weight for a full 
year (Group A) and the 68 patients who 
did not (Group B). Both groups dispelled 
the myth that long-term weight loss 
was impossible, but the average 5-year 
loss for Group A members was a mod-
est 8.4 pounds (3.5%), while the average 
5-year loss for Group B members was 
23.1 pounds (9.0%), more than enough 
to create substantial health benefits.9

That weight loss had little appar-
ent effect on simple health metrics, 
which may be why the abstract results 
did not generate much media cover-
age. Improvement to lipid profiles were 
significant and lasted the full 5 years, 
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even among patients who regained the 
weight they initially lost. On the other 
hand, the passing of time reversed initial 
declines in blood pressure, even among 
patients who maintained significant 
weight loss the entire 5 years. As for A1C 
levels, average measurements for Group 
A members fell from 7.5% to 6.7% during 
the first 12 weeks of the study, but rose 
to 8% by the end of the 5 years. Group 
B members essentially stood still. Their 
average A1C level fell from 7.4% to 6.4% 
but climbed back to 7.3% by the end of 
the study, but patients were taking few-
er medications.10

“Keep in mind that diabetes is a pro-
gressive disease, so to stop its progres-
sion or reverse it is considered a revolu-
tion in management,” Hamdy said.

Such figures suggest that the effort 
required to keep off the extra pounds 
produced virtually no payoff for study 
patients, but other figures indicate that 
weight reduction rewarded patients 
handsomely. Not only did they enjoy the 
dramatic increase in insulin sensitiv-
ity—an indication that weight reduction 
reverses the course of T2DM—but they 
also enjoyed dramatically better health. 
According to Hamdy, the overall health-
care costs of study patients fell by an av-
erage of 27%, while the costs associated 
with diabetes care fell by 44%.

“No study, to our knowledge, has 
ever found any of this, not at the 5-year 
mark,” Hamdy said. “We’re the first to 
show this degree of weight loss (without 
surgery), this degree of disease reversal, 
and this degree of health and cost ben-
efit in real-world clinical practice.”

Neither the initial program nor the 
follow-up treatment relies on any recent 
discovery or technology, except perhaps 
the software used to keep adjusting each 
patient’s medication. It’s no secret that 
excessive medication leads to excessive 
eating,8  that dieters tend to lose muscle, 
or that resistance training and protein 
consumption protects muscle. The diet-
and-exercise regimen merely combined 
existing knowledge in what Hamdy 
considered to be a logical way when he 
oversaw its design. The counseling pro-
gram was much the same, a collection of 

research-backed strategies—imperfect 
strategies that reflect our very imper-
fect understanding of self-control—for 
effecting long-term lifestyle changes: 
daily weigh-ins, meal replacements, brief 
spurts of exercise sprinkled throughout 
the day, and others.

In theory, researchers could have built 
a similar program and performed a sim-
ilar study decades ago and, in so doing, 
reduced the need for gastric bypass sur-
gery and shifted some diabetes research 
from A1C control to weight control. In 
practice, however, efforts to understand 
and combat diabetes have pursued what 
Hamdy considers a frustrating number 
of false leads and counterproductive 
strategies over the past 50 years.

“We understood the basics of type 
2 diabetes a century ago: the disease 
is a form of carbohydrate intolerance 
that arises when people who are pre-
disposed to develop it become obese,” 
Hamdy said. “The obvious treatment, 
therefore, is to lose fat while reducing 
carbohydrates enough to control blood 
sugar. The creation of medical insu-
lin moved the focus of treatment from 
lifestyle to medication, which seemed 
reasonable at the time because many 
people thought that diligent insulin use 
would be almost as good as a cure. The 
real problem is that after it became clear 
that insulin was no panacea, the focus 
of both treatment and research stayed 
fixed so completely on controlling blood 
sugar with insulin and, eventually, sub-
stitutes for insulin. We currently have 
more than 40 different drugs for diabe-
tes management.”

Those research choices affected a rela-
tively small number of Americans while 
obesity remained rare, but diabetes re-
search has become a major health issue 
thanks to the ongoing surge in obesity 
rates—a surge that Hamdy attributes in 
part to medical research gone wrong.

“There are a lot of reasons that we 
are getting fatter, but bad science did 
contribute,” Hamdy said. “A few dubious 
studies led directly to bad nutritional 
guidelines, and from there to media 
coverage and advertising that spurred 
people to eat worse in the name of eat-

ing better. Sales records from the time 
show the consumption of meat and eggs 
and butter plummet, never to recover. 
Had we given obesity and nutrition the 
attention they deserved we would have 
known that replacing protein with sugar 
would make more people obese, but the 
evidence was limited and the prevailing 
dogma was that all calories were equal. 
We’re still feeling the consequences, de-
cades later, both because it takes forever 
to correct mistakes that get fixed in the 
public’s imagination and because we 
failed to study obesity properly for so 
long that we don’t really have all the in-
formation we need to provide clear ad-
vice about what’s best.”

Hamdy’s obvious contempt for the 
food pyramid that advised Americans 
to subsist mainly on white flour does 
not indicate any support for diets that 
consist entirely of bacon. Up to 40% of 
the calories in the Why WAIT diet come 
from carbohydrates, albeit carbohy-
drates with low glycemic index values. 
The diet tries to keep calories from satu-
rated fat significantly below 10% of daily 
intake. That said, Hamdy believes that 
excessive carbohydrates are the biggest 
problem for most T2DM patients, and he 
struggles to understand why many doc-
tors still recommend that such patients 
get up to 60% of their calories from car-
bohydrates.

 “From the beginning of the 17th cen-
tury until the last part of the 20th cen-
tury, diabetes was treated with a low 
carbohydrate diet, but over the last 4 
decades we were giving our patients the 
wrong dietary advice that 50% to 60% 
carbohydrates is not a problem. It really 
is the problem.”

Hamdy hopes that the 5-year figures 
from the Why WAIT study convince 
more of his colleagues about the virtues 
of eating carbohydrates with minimal 
effect on blood sugar and keeping car-
bohydrates well below 40% of total calo-

ries. He also hopes those results will spur 
many physicians to think more seriously 
about muscle preservation. Research has 
yet to prove that muscle loss causes dis-
ease progression or that muscle gain can 
reverse it, but many studies have dem-
onstrated that muscle loss and disease 
progression are strongly associated. The 
Why WAIT study, moreover, provided 
another indication of the importance 
of muscle mass: the best predictor of 
whether a patient would sustain fat loss 
and enjoy disease reversal was the con-
tinuation of strength training.

“Each new piece of evidence helps 
us understand a little bit more about 
the mechanisms of both diabetes and 
obesity, but we still have an incredible 
amount to learn,” Hamdy said. “It’s frus-
trating to think that we could know so 
much more if we had avoided a few seri-
ous mistakes and made better research 
choices. On the other hand, it is a great 
relief to have hard evidence that we do 
already know enough to put together a 
plan that produces very significant long-
term weight loss in a large percentage 
of diabetes patients. Now the only trick 
is convincing the world and, of course, 
learning all the stuff we need to know to 
make it work even better.” EBDM
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“    From the beginning 
of the 17th century 
until the last part 

of the 20th century, 
diabetes was treated 
with a low carbohydrate 
diet, but over the last 4 
decades we were giving 
our patients the wrong 
dietary advice that 50% to 
60% carbohydrates is not 
a problem. It really is the 
problem.”
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Stumbling Toward Access to Evidence-Based Care for the Chronic Disease of Obesity
(CONTINUED FROM COVER)

it has been both hailed as a significant 
milestone to pave the way for more ev-
idence-based obesity care and criticized 
by others as “medicalizing” a condition 
associated with unhealthy lifestyles.

ACCESS TO CARE HAS BEEN LIMITED 
AND EXTREMELY VARIABLE
Historically, access to evidence-based 
care for obesity has been limited by the 
small number of healthcare providers 
skilled in obesity treatment, by inad-
equate treatment options, and by poor 
coverage in health plans. Responding to 

the need for more skilled providers, the 
American Board of Obesity Medicine 
has now certified 1182 diplomates in the 
emerging specialty of obesity medicine. 
The number of diplomates continues to 
grow, with more than 400 physicians tak-
ing the exam in 2014.5,6

The primary tools for evidence-based 
obesity care are intensive behavioral 
therapy (IBT), pharmacotherapy, and sur-
gery. Coverage for IBT is improving under 
the Affordable Care Act (ACA) because of 
the requirement that effective preven-
tive services (as determined by the US 
Preventive Services Task Force) be cov-
ered by health plans without any cost to 
patients. IBT is one of these services.

As evidence for the effectiveness of 
bariatric surgery has grown, coverage 
for bariatric surgery by health plans for 
people with severe obesity has also in-
creased, though both patients and sur-
geons report that problems remain.7

Coverage for pharmacotherapy has 
been the most restricted of the options 
for obesity treatment. Drugs used for 
obesity treatment often have been con-
sidered “lifestyle” drugs and have been 
routinely excluded from prescription 
benefit programs, as is notably the case 
for Medicare Part D. In 2010, most health 
plans reported that 20% or fewer employ-
ers were including coverage for obesity 
medications in their benefits. Under the 
ACA, while 23 states classify bariatric sur-
gery as an essential health benefit, only 5 
states classify medical obesity treatment 
as an essential benefit.8 Poor coverage for 
obesity medications has been identified 
as a key barrier to the development and 
introduction of improved therapies.9

Limited coverage of pharmacotherapy 
for obesity leaves both clinicians and 
patients with a substantial gap in op-
tions. Between low success rates with 
diet and exercise and much higher ef-
ficacy at a much higher cost with bar-
iatric surgery, new and effective obesity 
drugs are often unaffordable.

EVIDENCE-BASED OPTIONS ARE 
GROWING AND GUIDELINES ARE 
EVOLVING
In 2013, the American Heart Association, 
American College of Cardiology, and 
the Obesity Society jointly issued new 
evidence-based guidelines for the man-
agement of overweight and obesity in 
adults.10 These guidelines affirmed that 
clinical care to reduce weight by as little 
as 3% and prevent further weight gain 
can yield significant health benefits. 

Those guidelines were followed in 
2014 by new evidence-based guidelines 
of the Endocrine Society, the European 
Society of Endocrinology, and the Obe-
sity Society for the pharmacological 
management of obesity.11 These drug 
treatment guidelines affirm the value of 

medications approved for chronic weight 
management as an adjunct to behavioral 
therapy for diet and exercise. They also 
emphasize the importance of consider-
ing the weight effects of other drugs that 
patients with obesity may be receiving.

Responding to the medical need for 
better treatment options in obesity, the  
FDA has approved  4 new obesity medi-
cations since 2010: phentermine/topira-
mate, lorcaserin, bupropion/naltrexone, 
and liraglutide. Each of these drugs met 
FDA criteria for efficacy, namely pro-
viding sustainable weight loss of 5% 
or more—either on average or in more 
than 50% of patients treated. Consistent 
with guidelines for obesity care, this 
level of efficacy was shown for each of 
these new drugs to provide significant 
improvements in diabetes, cardiovascu-
lar disease, and quality of life.

However, incorporation of these new 
drugs into clinical care of people with 
obesity has been slow, in large part due to 
poor coverage under drug benefit plans.12

EVIDENCE-BASED OBESITY CARE CAN 
DELIVER GOOD VALUE
Exclusive reliance upon changes in diet 
and exercise to reduce the health im-
pact of obesity is often unsuccessful. 
Metabolic adaptation triggers potent 
biological responses that act to protect 
an individual’s highest lifetime weight 
indefinitely.

Economic analysis shows that 5% 
weight loss can deliver substantial fi-
nancial benefits, even in a person with 
a high body mass index (BMI). Cawley 
et al documented the potential for sav-
ings of $2000 per year in medical costs 
with a 5% weight reduction in persons 
with a BMI above 40.13 And because the 
cost curve is even steeper for people 
with diabetes, they found further value 
in preventing progression to diabetes in 
people with obesity.

In this analysis, the greatest economic 
benefit comes from the first 5% of weight 
loss, which is the efficacy standard for 
FDA approval of new obesity medicines.

Thorpe et al recently analyzed the 
impact of weight loss on health costs 
for seniors and concluded that “Medi-
care can realize significant cost savings 
through anti-obesity medications that 
produce substantial weight loss.”14

SIGNS OF CHANGE ARE EMERGING
On several fronts, tentative signs of 
change in coverage for obesity pharma-
cotherapy are visible. The AMA resolved 
in 2014 to press for patient access to the 
full spectrum of evidence-based obesity 
treatment, including pharmacotherapy.15

Also in 2014, the federal Office of Per-
sonnel Management ruled that health 
plans for federal employees could no 
longer exclude obesity medicines by 

characterizing them as “lifestyle” drugs.16 
The guidance further encouraged cover-
age of both behavioral therapy and phar-
macotherapy for obesity. The National 
Conference of Insurance Legislators re-
solved in July 2015 that state legislatures 
should provide for “coverage of the full 
range of obesity treatment.”17 The grow-
ing support for access to evidence-based 
obesity care is beginning to show up in 
drug benefit plans. In 2012, Reuters re-
ported that Express Scripts and Aetna 
had begun to cover new obesity drugs, 
phentermine/topiramate and lorcase-
rin.18 More recently, CVS Caremark has 
been reported to have included liraglu-
tide, the newest obesity treatment, on its 
2016 formulary.19

Finally, legislation to open the door for 
obesity drugs in Medicare Part D is gain-
ing support. The Treat and Reduce Obe-
sity Act has been introduced in both the 
Senate and the House, with more than 
100 bipartisan supporters.20 It would 
remove the now archaic prohibition on 
coverage for obesity drugs by CMS.

WITHOUT ACCESS TO EVIDENCE-
BASED CARE, COSTS CONTINUE TO 
MOUNT
Recent suggestions that growth in the 
prevalence of obesity might be end-
ing are misleading. Alhough the overall 
prevalence of obesity may be reaching 
equilibrium at an unacceptably high 
rate, the rate of severe obesity is con-
tinuing to grow and is driving tremen-
dous growth in the burden of chronic 
diseases.3 Obesity is a key driver, for 
example, of chronic liver disease, and 
is becoming a key factor in the growing 
need for liver transplantation.21 Obesity 
is increasingly recognized for contribut-
ing to growth in the prevalence of many 
forms of cancer. All this is in addition to 
the long-recognized relationship with 
cardiovascular disease and diabetes. 

So health plans are indeed paying a 
high price for treating the consequences 
of untreated obesity. Without evidence-
based treatment, obesity persists, pro-
gresses, and causes chronic diseases 
that affect virtually every organ system.

Advising people with obesity to eat 
less and move more is sound advice, 
but it is a strategy that most people with 
obesity have already pursued, finding 
limited success. A growing body of sci-
entific knowledge explains how the body 
adapts to keep people from losing their 
excess body weight.22 It is now apparent 
that obesity will typically progress with-
out biologically potent treatment. 

As those treatments are emerging, 
health plan coverage will need to keep 
up. Without routine, evidence-based 
treatment, medical costs for obesity—
especially severe obesity—are becoming 
unsustainable. EBDM
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PHARMACY MANAGEMENT
For Now, PBMs Just Say No to High-Cost PCSK9 Inhibitors
(CONTINUED FROM COVER)

the 2 PBMs came quickly: get ready to 
negotiate.

CVS Health announced August 10, 
2015, after alirocumab was approved 
and a decision on evolocumab was 
pending, that the PBM would not bother 
to talk to Sanofi-Regeneron about set-
ting discounts until alirocumab had a 
competitor.9 This move came after ali-
rocumab’s sponsors paid $67.5 million 
to transfer an orphan drug voucher to 
jump ahead of Amgen in the approval 
process.10 CVS Health Chief Medical 
Officer Troyen Brennan, MD, MPH, told 
Reuters that CVS would have a man-

agement program that would take into 
account a patient’s history of heart dis-
ease, diabetes, cardiovascular risk fac-
tors, and experience with statins before 
authorizing use of a PCSK9 inhibitor.9 

What the FDA Approved. The PBMs are 
aided by the fact that labels for alirocum-
ab and evolocumab are nearly identical. 
Both PCSK9 inhibitors are authorized to 
treat heterozygous familial hypercho-
lesterolemia and atherosclerotic cardio-
vascular disease, such as heart attacks 
and strokes, where maximally tolerated 
statins are not doing enough to lower 
LDL cholesterol. Evolocumab received an 
additional indication for homozygous fa-
milial hypercholesterolemia.2,3 While the 
US approvals do not cover patients who 
simply can’t tolerate statins, which Euro-
peans regulators allowed, they do cover 
enough high-risk heart disease patients 
that market estimates have varied from 
6 to 10 million patients a year.11

It doesn’t appear those with hyper-
cholesterolemia will have too many 
problems gaining access to the drug, 
and CVS has indicated as much, both 
in an e-mail to Evidence-Based Diabetes 
Management and in public comments 
referencing those with “rare genetic 
conditions.”12 Those with high-risk heart 
disease will be expected to exhaust all 
treatment options before gaining ac-
cess, however.

ExpressScripts’ Chief Medical Officer 
Steve Miller, MD, in a statement issued 
the evening of the evolocumab approval, 
said that the drug class could become 
“the most costly therapy our country 
has seen.” Until the pharmacy and ther-

apeutics (P&T) committee completes its 
review in September, the drug would 
only be available through an exception 
process that will restrict PCSK9 inhibi-
tors to those who meet the strictest 
terms of the FDA recommendations.13

Manufacturers could avoid exclusions 
by working with PBMs on favorable pric-
ing.  Miller said: “We would only exclude 
one of these products if our P&T commit-
tee determines that the product we cover 
is at least clinically equivalent to the one 
we exclude. And only then would we ex-
clude one of these products if that exclu-
sion would deliver significant savings for 
our clients and patients.”13

CVS was less specific after the evo-
locumab approval, but the company in-
ferred that most patients would have to 
wait until after the P&T committee had 
reviewed both therapies and price nego-
tiations had occurred. “As per our stan-
dard approach, new-to-market products 
are not included on the formulary until 
they are reviewed by the CVS/Caremark 
Pharmacy and Therapeutics Committee 
and recommended for inclusion,” the 
company said in a statement.14

“Based on the evaluation of the P&T 
committee, we will evaluate the inclu-
sion and position of both Repatha and 
Praluent on our formulary. In addition, 
consistent with past practices, CVS/
Caremark will actively negotiate with 
the drug manufacturers in an effort to 
control costs for patients and payers.14

Both Sanofi-Regeneron and Amgen 
promised that health plans and PBMs 
will receive discounts from the whole-
sale price and that programs will be cre-
ated for needy patients who otherwise 

would lack access to the drugs. But the 
standoff that appeared to be shaping up 
in late August distressed some who ob-
served that never before had it been so 
clear that payers and pharmacy manag-
ers, not doctors or even the FDA, were de-
ciding when a drug would be appropri-
ate. And this was happening because of 
price, despite the therapeutic potential.

John LaMattina, a senior partner at 
PureTech Ventures and a Forbes con-
tributor, wrote, “The payers are making 
no mention of extending the lives of 
patients with CV [cardiovascular] dis-
ease nor the impact of reducing heart 
attacks and strokes to healthcare costs. 
This doesn’t seem to be a major concern 
to them. Limiting their own costs, how-
ever, is paramount. Welcome to the new 
world of medicine.”15

Different Points of View. Drug makers 
and PBM leaders clearly see the pric-
ing equation differently. In announc-
ing Praluent’s price, Sanofi-Regeneron 
said it was inexpensive relative to other 
monoclonal antibodies and that pric-
ing took into account the cost of heart 
disease to the US healthcare system.4 
PBMs, by contrast, fear a day when this 
high-priced therapy could be seen as a 
routine alternative to a low-cost stand-
by, statins.7,8,15

The current FDA approval is not the 
problem, and everyone knows it. Unlike 
European regulators, FDA limited the 
scope of its approval for now while it 
awaits the results of long-term cardio-
vascular outcomes trials, which it has 
required since the mid-2000s to avoid 
letting dangerous products flood the 
market. While it may take until 2017 

TROYEN BRENNAN, MD, MPH

Dr Brennan is executive vice president and 
chief medical officer of CVS Health. 
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for the full results of these trials to be 
presented, Amgen was already touting 
plans to present some data at a con-
ference days after the FDA approval of 
evolocumab. Of the 2 sponsors, Amgen 
made the stronger push at the FDA ad-
visory committee level and at recent 
scientific meetings to eventually extend 
availability to patients who can’t toler-
ate statins.10,16

Both drugs work by blocking propro-
tein convertase subtilisin/kexin type 9 
(PCSK9), an enzyme that when missing 
causes LDL cholesterol levels to drop by 
55% to 60%, depending on the condition 
and whether it is used in combination 
with other therapy such as metformin.

The high cost of the PCSK9 inhibi-
tor class drew the attention of the 
Campaign for Sustainable Rx Pricing, a 
Washington, DC–based group that seeks 
to educate lawmakers and the public 
about solutions to rein in the cost of 
new drugs. “The approval of Repatha 
is another example of a breakthrough 
medication with a too high price tag,” 
said John Rother, president of the Na-
tional Coalition on Health Care and the 
campaign’s leader. “With several game-
changing medications in the pipeline, 
we need to address the underlying is-
sue of how these prices are set from the 
start before they hit the market.”17

A Return to Tight Guidelines? CVS is 
not just counting on current negotia-
tions to limit its exposure. On the same 
day that Brennan announced that the 
PBM would await a competitor in the 
PCSK9 inhibitor class before trying to 
set alirocumab’s price, Chief Scientific 
Officer William Shrank, MD, MSHS, pub-
lished a commentary in the Journal of the 
American Medical Association that calls 
for a return to highly specific guidelines 
from the American College of Cardiol-
ogy (ACC) and the American Heart As-
sociation, as existed before the 2013 up-
date that increased the pool of patients 
eligible to receive statins.18 

“There is a need for consensus around 
management strategies for patients 
with high cholesterol, given that the 
cost differential between proven older 
therapies and this new class of drugs is 
substantial,” Shrank said.18

ExpressScripts’ Miller also called for 
greater specificity in the wake of the evo-
locumab pricing. Today’s guidelines, he 
said, do not “provide clarity as to how 
these expensive new medications could 
fit in the treatment paradigm, potentially 
resulting in some scenarios where a pre-
scriber could consider a PCSK9 inhibitor 
for a low-risk patient.”13

So far there has been no word from 
the professional associations on such an 
update, but ACC President Kim Allan Wil-
liams Sr, MD, FACC, said the organization 
awaits the results of the long-term safety 
trials now under way. Full results could 
take as long as 2017 to complete, but it 
appears that Amgen at least is anxious 

to present positive safety data on CV 
outcomes as soon as data become avail-
able.19 

The question is whether pressure will 
build to make the PCSK9 class more 
broadly available to those who experi-
ence statin intolerance or who have high 
LDL cholesterol and risk factors for de-
veloping type 2 diabetes mellitus (T2DM), 
and whose physicians might prefer to try 
something other than a statin, in light of 
a trial that showed at least 1 statin may 
have hastened the progression to T2DM 
for those already at risk of developing the 
disease.20 Since the European approval 
for evolocumab is already much broader 
and the label for alirocumab overseas 
will be as well,1,21 both clinical trial and 
real-world data will be available over the 
next 2 years.

A clue to the drug makers’ future ar-
guments may have been unveiled in 
March, when Marc Sabatine, MD, MPH, 
of Brigham and Women’s Hospital, dis-
cussed evolocumab’s potential at the 

2015 meeting of ACC in San Diego. While 
he insisted that statins are the “founda-
tion” for all treatment (and deflected 
all questions on price), Sabatine would 
later make Amgen’s case for extend-
ing the drug’s label to statin-intolerant 
patients during the FDA advisory com-
mittee hearing in June. Regulators de-
clined to do that for now, but they could 
change their minds should trials show 
long-term benefits of reducing heart at-
tacks and strokes.10,16

Medicine, Sabatine said at the March 
meeting, has not fully considered the 
potential benefits of dramatically lower-
ing LDL cholesterol in patients for whom 
modest reductions are currently possi-
ble. “When we think about how much we 
should lower LDL cholesterol, we haven’t 
found a floor beyond which we haven’t 
found a benefit,” he said.10 EBDM 
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Cleveland’s Got Heart: A Visit to 
The Cleveland Clinic. See 
http://bit.ly/1FnvMJU.

The FDA has approved the first 2 therapies in the PCSK9 
inhibitor class. They are alirocumab, above, being marketed 
as Praluent by Sanofi and Regeneron; and evolocumab, being 
marketed as Repatha by Amgen. Pricing for both came in well 
above analysts’ estimates.

“    We would only 
exclude one of these 
products if our P&T 

committee determines 
that the product we 
cover is at least clinically 
equivalent to the one we 
exclude. And only then 
would we exclude one 
of these products if that 
exclusion would deliver 
significant savings for our 
clients and patients.”

— S T E V E  M I L L E R ,  M D ,  
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