Volume 3 * Number 2 « OCTOBER 2013

>
>
=S
Q
Q)
e
%
Eo
-
>
Z
=
E

Clarifying the Role of
Incretins in Comprehensive

Type 2 Diabetes Mellitus *

Treatment Guidelines

oy e
& e

Supplement to

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

October 2013

@,VINDIGD

medical education



Volume 3 * Number 2 « OCTOBER 2013

DIALOGUES in DIABETES

FEATURED ARTICLES

4  Comprehensive Guideline Review:
Focus on Glycemic Control
Samuel Dagogo-Jack, MD, FRCP

A. C. Mullins Professor & Director
Division of Endocrinology, Diabetes
and Metabolism

Director, Clinical Research Center
UTHealth Science Center
Memphis, TN

9 Comprehensive Guideline Review:
Focus on Obesity
Ken Fujioka, MD

Director, Nutrition and Metabolic Research
Division of Diabetes and Endocrinology
Scripps Clinic

San Diego, CA

15 Case Presentation: Patient-Centric
Approach to Diabetes Care
Lawrence Blonde, MD, FACP, FACE

Director, Ochsner Diabetes Clinical
Research Unit

Department of Endocrinology
Ochsner Medical Center

New Orleans, LA

18 CME Instructions and CME Posttest
19 CME Registration Form

EARN CME CREDIT

LEARNING OBJECTIVES

INTRODUCTION

This issue will focus on the incretins and their role in the treat-
ment guidelines for patients with type 2 diabetes. The 2 major incretin
hormones, glucagon-like peptide-1 (GLP-1) and glucose-dependent
insulinotropic polypeptide (GIP), are released with an oral glucose load.
Both enhance endogenous insulin secretion but only GLP-1 receptor
agonists inhibit glucagon release. The enzyme dipeptidyl peptidase-4
(DPP-4) degrades GLP-1 rapidly. Incretin impairment, which is associ-
ated with relative incretin resistance or deficiency, is characteristic of type
2 diabetes. The incretin impairment can be treated with DPP-4 inhibitors
or GLP-1 receptor agonists. DPP-4 inhibitors increase endogenous GLP-
1 receptor agonist levels from 2-fold to 4-fold. GLP-1 receptor agonists
activate GLP-1 receptors but are resistant to degradation by the DPP-4
enzyme and enhance GLP-1 receptor activation to an even greater de-
gree than DPP-4 inhibitors. Both treatments improve hyperglycemia with
a low risk for hypoglycemia unless given in combination with insulin or an
insulin secretagogue. DPP-4 inhibitors are weight neutral while GLP-1
receptor agonists are associated with modest weight loss.

Endocrinology experts are featured in this issue addressing the
important role of GLP-1 receptor agonists and DPP-4 inhibitors in the
antihyperglycemic management of patients with type 2 diabetes, includ-
ing those who are overweight or obese. An illustrative case is reviewed
and will reinforce the current guidelines for achieving a patient centered
approach to disease management. A special focus of this edition is
the AACE Complications Centric Model for Care of the Overweight and
Obese Patient.

| thank Vindico Medical Education for enlisting these specialists to
share with us their invaluable expertise in managing complex patients
with T2DM and for their cooperation in the preparation of this issue of
Dialogues in Diabetes.

Lawrence Blonde, MD, FACP, FACE

This continuing medical education activity is sponsored by
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This activity is supported by an educational grant from
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. CARE

£ Bristol-Myers Squibb AstraZeneca

At the conclusion of this series, participants should be able to:

* Assess the pathophysiology of hyperglycemia, its role
in macrovascular and microvascular diseases, and the
role of incretin pathways in type 2 diabetes mellitus.

e Examine the differences in mechanism of action,
efficacy, and safety of treatment options that target the
incretin pathway.

* Incorporate evidence-based guidelines and
recommendations into practice when considering the

use of incretin-based therapies for type 2 diabetes.

* Examine approaches to managing the obese patient
with type 2 diabetes.

e Utilize GLP-1 agonists and DPP-IV inhibitors in
combination with insulin and oral agents to achieve
optimal glycemic control.

* Analyze the potential cardiovascular benefits of incretin
therapies in addition to glycemic control.
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Comprehensive Guideline Review:
Focus on Glycemic Control

Samuel Dagogo-Jack, MD, FRCP

iabetes mellitus is a hetero-
geneous group of metabolic
disorders that lead to hyper-

glycemia. Of the 2 broad types, one
type results from absolute insulin
deficiency, whereas a combination
of insulin resistance and progressive
beta-cell dysfunction underlies type 2
diabetes. Other recognized elements
in the pathophysiology of diabetes
include hyperphagia and impaired
satiety, amylin deficiency, impaired
postprandial glucagon suppression,
incretin deficiency, incretin resistance,
dysregulated gastric emptying, dyski-
netic gastrointestinal motility, upregu-
lated renal glucose transport, altered
central dopaminergic tone, among
others.!8 Based on data from the 2011
National Diabetes Fact Sheet, 25.8
million adults in the United States
have diabetes. Approximately 2 mil-
lion new cases of diabetes were diag-
nosed in people 20 years of age and
older in 2010. Diabetes is the leading
cause of blindness, lower extremity
amputation, chronic kidney disease
and end-stage kidney failure, and car-
diovascular disease.” The health care
costs associated with diabetes have
increased each year and amounted to
$245 billion in 2012.1-13

Treatment Targets

The therapeutic goals in diabetes
treatment include sustained glyce-
mic control, and prevention of acute
and long-term complications. There
is compelling evidence that mainte-
nance of an HbAlc target of 7% or
lower reduces the risk for diabetes

complications.'*!6 A study employ-
ing a lower (<6%) HbAlc target
caused harm."” Thus, the current
position of the American Diabetes
Association (ADA) and European
Association for the Study of Dia-
betes (EASD) is that the glycemic
target be individualized.'® A tighter
HbAlc target (6.0% to 6.5%) may
be appropriate for otherwise healthy,
younger persons, whereas a target of
7% to 8% HbAlc seems prudent for
persons with limited life expectancy
or serious comorbidities (Table 1).'8

In the United Kingdom Prospec-
tive Diabetes Study (UKPDS), blood
pressure (BP) control to 144/82
mmHg (vs. 154/87 mmHg in the
comparison group) in persons with
hypertension and diabetes reduced
the risks of development of any
diabetes-related end point by 24%,

diabetes-related death (32%), stroke
(44%), microvascular complications
(37%), and heart failure (56%)."
However, lower blood pressure tar-
gets (<120/<80 mmHg) did not
yield further risk reduction in the Ac-
tion to Control Cardiovascular Risk
in Diabetes (ACCORD) Blood Pres-
sure Trial.?® Similarly, the addition of
fenofibrate to increase high-density
lipoprotein (HDL) cholesterol levels
and decrease triglycerides was with-
out added benefit in patients whose
low-density lipoprotein (LDL) cho-
lesterol has been optimally lowered
with a statin drug.”! Based on these
data, the ADA'™ has reiterated the ex-
isting glycemic and lipid targets, and
revised the systolic BP goal to <140
mmHg (Table 2)." The American
Association of Clinical Endocrinolo-
gists has recommended a glycemic

Table 1. Glycemic Goals for Diabetes Management

HbA1c <7.0%

Mean PG ~150 to 160 mg/dL

Pre-prandial PG <130 mg/dL

Post-prandial PG <180 mg/dL

Tighter targets (6.0% to 6.5%)

Individualization

Younger, healthier, highly motivated patients

Looser targets (7.5% to 8.0%)

Older patients with multiple comorbidities, preexisting cardiovascular
disease (CVD), hypoglycemia prone, etc.

The current position of the ADA and EASD is that the glycemic target be individualized.
Source: Inzucchi SE, et al. Diabetes Care. 2012;35(6):1364-1379.
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Table 2. Comprehensive Treatment Goals

HbA1c <7.0%
Systolic blood pressure <140 mmHg
Lipids LDL-C: <100 mg/dL
<70 mg/dL (with overt CVD)
HDL-C: >40 mg/dL (male)
>50 mg/dL (female)
1G: <150 mg/dL
Healthy BMI and waist circumference, based on
Other ..
race/ethnicity

The existing glycemic and lipid targets and revised systolic BP goal is <140 mmHg.

Source: American Diabetes Association. Diabetes Care. 2013;36(Suppl 1):51-S110.

target of HbAlc <6.5%, but is oth-
erwise in philosophical alignment
with the ADA and EASD regarding
the emphasis on lifestyle intervention
as a foundation of management and
individualization of glycemic targets
and approaches.?

Approach to Glycemic Control
Overall strategy

Goals are the therapeutic road
maps that direct and focus all clini-
cal efforts. Achievable goals should
be set, and strategies and tactics
marshalled toward their attainment.
A typical goal in a patient with ini-
tial HbAlc of 9% could be to reduce
that number by 1% by the next fol-
low-up visit in 2 to 3 months.*?

Specific Tactics

The management of type 2 dia-
betes hinges on nonpharmacological
measures (diabetes education, diet, ex-
ercise, weight loss) and drug therapy.
The mnemonic MEDEM (monitor-
ing, education, diet, exercise, medica-
tions)*** can be used to recall the key
modalities and organizing framework
for diabetes management.

Non-pharmacological measures
Self-monitoring of blood glucose
(SMBQG) is associated with superior
glycemic control.” The standard rec-
ommendation for patients with type 1
diabetes is to perform self-testing of
blood glucose 3 to 4 times daily. The
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optimal frequency of self-testing for
patients with type 2 diabetes has not
been determined and can be negoti-
ated with patients. Physicians should
review the home record with interest
during office visits, so patients re-
alize that the numbers are actually
used to make treatment decisions.
Physicians should monitor HbAlc
levels at a frequency of 2 to 4 times/
year, depending on the state of gly-
cemic control,'* and explain the val-
ue of the test to patients. Referral for
diabetes education is an integral part
of diabetes management.”’

Diet and exercise interventions
Restriction of total and saturated
fat intake, limitation of simple car-
bohydrates, augmentation of fruits
and vegetables, whole grain, and di-
etary fiber has been demonstrated to
enhance and improve cardiometab-
olic health.”® Regular exercise, ca-
loric restriction, and weight reduc-
tion are effective in preventing type
2 diabetes and improving glycemic
and lipid control in persons with
diabetes.”* The same lifestyle mea-
sures were effective in reversing ear-
ly type 2 diabetes in some patients.*!
The dietary goals can be pursued
through referral to dietitians and
medical nutrition therapists. How-
ever, until clinical exercise physi-
ologists become routinely available,
physicians should become the major
protagonists of exercise. This might

involve issuing written exercise pre-
scriptions to help trigger the behav-
ioral change.?*

Medications for Treatment of
Type 2 Diabetes

Owing to the progressive nature
of type 2 diabetes, the use of medi-
cations often becomes necessary for
optimal glycemic control. The agents
that are currently approved for the
treatment of type 2 diabetes belong
to 10 distinct chemical classes (Table
3, page 6). These agents (in chrono-
logical order) include sulfonylureas,
biguanides, alpha-glucosidase in-
hibitors, thiazolidinediones (TZDs),
glinides, glucagon-like peptide-1
(GLP-1) receptor agonists, amy-
lin analogs, dipeptidyl-peptidase-4
(DPP-4) inhibitors, bile acid seques-
trant, bromocriptine-QR, and sodium
glucose cotransporter (SGLT)-2 in-
hibitors. All of these agents have tis-
sue-specific actions to improve blood
glucose control. Thus, the initial
choice of medication for control of
hyperglycemia in patients with type
2 diabetes is largely a matter of clini-
cal judgment.

Although many guidelines rec-
ommend prescribing metformin as
the initial agent, monotherapy with
maximal doses of metformin, sulfo-
nylureas, GLP-1 receptor agonists,
or TZDs yield comparable glucose-
lowering effects.!>14182223 The DPP-
4 inhibitors, SGLT2 inhibitors, and
bromocriptine-QR (a quick-release
formulation that works centrally to
reset dopaminergic tone) have an in-
termediate glycemic efficacy, com-
pared with sulfonylureas, metformin,
or TZDs.*% The alpha-glucosidase
inhibitors are less potent in mono-
therapy but may be useful options for
combination therapy. Colesevelam, a
bile acid sequestrants, lowers HbAlc
by ~0.5% when added to other anti-
diabetes agents.* Since residual pan-
creatic islet-cell function is required
for the glucose-lowering effects of
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Table 3. Oral Hypoglycemic Agents Used in the Treatment of Type 2 Diabetes*

Medication

Mechanism of Action

Typical A1C

Adverse Effects

Sulfonylureas

Insulin secretion

Change
1.0% t01.5%

Hypoglycemia, weight gain

Biguanides

Decrease HGP

1.0% to1.5%

Gl intolerance, lactic
acidosis

Alpha glucosidase inhibitors

Slow carbohydrate absorption

~0.5%

Gl intolerance

Thiazolidinediones

Increase insulin sensitivity
through PPARy agonism

1.0% to1.5%

Edema, weight gain, CHF

Glinides

Insulin secretion

0.5% to1%

Hypoglycemia, weight gain

Insulin secretion, glucagon

GLP-1 and GIP

GLP-1 receptor agonists suppression, delayed gastric 1% to 2% Nausea, rare pancreatitis
emptying, satiety

Amylin analogs s g!ucagon SRl ~0.6% Gl intolerance
and gastric emptying

DPP-4 inhibitors 2L g i o ~0.7% Rare pancreatitis

Bile acid sequestrants

Bile acid effects via farnesoid
X receptor, FGF-19, HGP, and

~0.5% when added
to oral agents or

Gl intolerance

Gl glucose absorption insulin
Bromocriptine-QR el Fentr§l 0.6% Nausea
dopaminergic tone
SGLT2 inhibitors Promote glycosuria ~0.7% Genital mycotic infections

Decreases in HbA1c vary according to baseline levels, chronicity of diabetes, lifestyle, and other factors.

*Medication classes are listed roughly in chronological order of their approval in the United States.
Gl, gastrointestinal; HGP, hepatic glucose production; CHF, congestive heart failure

Source: Courtesy of Dr. Dagogo-Jack.

most of the available agents, many
patients with advanced type 2 diabe-
tes are unlikely to reach glycemic goal
on monotherapy with any of these
agents. Insulin therapy thus becomes
the choice for these patients. More-
over, the toxicity profile of a given oral
agent may preclude its use in patients
with comorbid conditions, such as re-
nal dysfunction, liver disease, conges-
tive heart failure, and other states that
contraindicate the use of some antidia-
betes drugs.

Additional criteria for selecting
oral agents relate to their adverse
effects, tolerability, and nongly-
cemic activity profile, especially
those that impact on cardiovascular
risk factors. Preliminary data from
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a randomized trial demonstrated a
potential for cardiovascular disease
(CVD) risk reduction in patients
treated with bromocriptine-QR.*
However, most other agents (in-
cluding sulfonylureas, biguanides,
TZDs, insulin, alpha-glucosidase
inhibitors, SGLT?2 inhibitors) have
not been demonstrated to signifi-
cantly decrease CVD events as a
primary outcome measure. Several
multicenter trials are ongoing to de-
termine the cardiovascular effects
of DPP-4 inhibitors and GLP-1 re-
ceptor agonists. DPP-4 inhibition
with saxagliptin decreased the rate
of progression of microalbuminuria
and did not increase or decrease the
rate of ischemic events, though the

rate of hospitalization for heart fail-
ure was increased.’” As a matter of
good clinical practice, comprehen-
sive control of hypertension, dyslip-
idemia, and obesity should be inte-
grated into the routine management
of patients with diabetes.

Combination Therapy

The UKPDS showed the futil-
ity of monotherapy as a strategy for
long-term glycemic control in type 2
diabetes.*® After 3 years, only ~50%
of patients enrolled in the UKPDS
were able to maintain the HbAlc
goal of 7% or lower; by 9 years, the
number had declined to ~25%. Thus,
early use of drug combinations is the
requirement for sustained glycemic

DIALOGUES IN DIABETES




control in patients with type 2 diabe-
tes. If the HbAlc level at presentation
is markedly elevated (eg, >8.5%),
consideration should be given to
combination therapy as an initial
step.”? Most of the individual drugs
approved for monotherapy can also
be used in combination with drugs
from other classes. The introduction
of fixed-dose combination agents fa-
cilitates the practice of combination
therapy. Theoretically, use of these
fixed-dose agents may fair well for
long-term medication adherence in
patients with diabetes, who often also
take several medications for comor-
bid conditions. Combination therapy
will be most effective if initiated as
part of a comprehensive diabetes
care plan and after careful consid-
eration of possible barriers to meta-
bolic control. The decision to con-
tinue a combination regimen should
be based on evidence of continuing
efficacy, safety, and tolerability, and
such evidence should be re-evaluated
at frequent intervals. The efficacy of
most combination regimens can be
reliably evaluated over a 3 to 6 month
period. Thus, patients who have been
on an oral drug combination regimen
for 3 to 6 months, whose HbAlc is
>7%, are on a failing regimen. These
patients may require supplemental
insulin therapy. However, a trial of
GLP-1 receptor agonist injection in
combination with oral agents may be
effective in select patients.*:

Insulin

An unrelenting decline in beta-
cell function over the course of type 2
diabetes mellitus (T2DM) means that
exogenous insulin will prove neces-
sary in most patients. When insulin
therapy is contemplated, members of
the health care team must take care to
explain to patients the rationale for,
and benefits of, optimizing glycemic
control and the demonstrated efficacy
of insulin in accomplishing that objec-
tive. While patient concerns regarding

weight gain and hypoglycemia are
reasonable, caregivers need to address
exaggerated and often inaccurate fears
that some patients may harbor regard-
ing the safety of insulin. Preemptive
discussion of the phenomenon of
“pseudohypoglycemia”?* may also
help increase patients’ confidence in
the period immediately following ini-
tiation of insulin therapy. There is
no evidence that insulin therapy in-
creases cardiovascular risk. Indeed,
long-term follow-up data from the
UKPDS and DCCT/EDIC studies
show a reduction in the risk of CVD
with intensive insulin treatment.**2
Similarly, in the recently concluded
ORIGIN trial, no increased risk of
cancer was observed with prolonged
use of insulin.*

The most widely used approaches
include (1) basal insulin at bedtime,
with continuation of oral agents; (2)
split-mixed regimens that deliver
a mixture of regular insulin or ana-
logue and an intermediate-acting
insulin (NPH) delivered in 2 injec-
tions; or (3) basal-bolus regimens
consisting of basal insulin and pre-
meal boluses of short-acting insulin.
More recently, the basal-plus regi-
men that offers more flexibility by
allowing the patient to select one
meal for prandial coverage, has also
been shown to be effective in glyce-
mic control.*# Basal insulin can be
started as a bedtime dose of NPH,
glargine, or detemir at a low initial
dose (~10 units) and increased by 2
to 4 units every 2 to 3 days (while
continuing oral agents) until a fast-
ing blood glucose level of 80 to 120
mg/dL is achieved. Obviously, pa-
tient cooperation in monitoring and
relaying home blood glucose levels
to the clinic is critical to the suc-
cess of this titration approach. In the
Treat-to-Target trial,*® the average
bedtime dose of basal insulin (NPH
or glargine) needed to achieve a fast-
ing plasma glucose level of ~100
mg/dL was approximately 50 units.

Patients who do not achieve a fasting
glucose target of 80 to 120 mg/dL, de-
spite injecting >50 units of basal in-
sulin at bedtime, may require multiple
injections of mixed short-acting and
longer-acting insulin preparations for
optimal control. The addition of GLP-1
receptor agonists to basal insulin is also
an emerging option.*’

Surveillance for
Complications

The comprehensive management
of diabetes includes control of co-
morbid risk factors and surveillance
for the long-term macrovascular and
microvascular complications.” Me-
ticulous modification of macrovas-
cular risk factors is recommended,
because most patients with diabe-
tes die from heart disease or stroke.
Therapeutic interventions include
smoking cessation, control of dys-
lipidemia (LDL-cholesterol goal in
diabetes is <100 mg/dL; 70 mg/dL
in higher risk groups), blood pres-
sure control, and judicious use of
antiplatelet prophylaxis.!*??

The microvascular complications
(retinopathy, nephropathy, neuropa-
thy) develop after several years of

While patient concerns regarding
weight gain and hypoglycemia
are reasonable, caregivers need
to address exaggerated and

often inaccurate fears that some
patients may harbor regarding

the safety of insulin.

uncontrolled diabetes. The best
prophylaxis against microvascu-
lar complications is glycemic con-
trol.'>1® There is also tremendous
value in early detection through sur-
veillance and prompt action. Thus,
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periodic referral for dilated fundus-
copy and regular foot examinations
and assessment of sensation (using a
5.07/10 gm monofilament) can help
detect early retinopathy and neu-
ropathy and increase the chances of
sight and limb preservation.?

Both microalbuminuria, the earli-
est (and reversible) stage of kidney
disease, and gross proteinuria precede
end-stage renal failure by variable but
lengthy intervals. This knowledge
creates a window of opportunity for
timely interventions to prevent further
decline in renal function.

Interventions that have been
proven to delay the decline in re-
nal function include tight control
of blood glucose (HbAlc <7%),
blood pressure (<120/80 mmHg),
dyslipidemia, smoking cessation,
and other risk factors.” Angiotensin
converting enzyme (ACE) inhibitors
and angiotensin receptor blockers
(ARB) are most effective in preserv-
ing renal function in patients with
diabetes with microalbuminuria as
well as those with more advanced
forms of proteinuria and nephropa-
thy. The concurrent use of an ACE
inhibitor and an ARB in combina-
tion is not recommended due to in-
creased risks of hypotension, syn-
cope, and renal dysfunction.®

Summary

Diabetes and its complications con-
tribute a great economic and personal
burden to society. A multi-modality
intervention approach for optimization
of glycemic control and prevention of
metabolic, renal, retinal, neuropathic,
and cardiovascular complications is
recommended. The key elements of a
comprehensive diabetes management
strategy include monitoring, educa-
tion, dietary modification, exercise,
and medications. Non-pharmacolog-
ical measures form the foundation of
management; medications (often in
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combination) can be added, as needed,
to reach targets. Aggressive surveil-
lance for diabetes complications and
prompt intervention for prevention or
containment is an integral part of the
comprehensive strategy.
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Comprehensive Guideline Review:
Focus on Obesity

Ken Fujioka, MD

besity is a condition that
threatens the future health
of millions, with more than

two-thirds of American adults being
overweight or obese. The prevalence
of obesity in the United States contin-
ues to be elevated and is increasing,
affecting more than 30% of adults, in
addition to being associated with an
increased risk of death as well as type
2 diabetes mellitus (T2DM), coronary
heart disease (CHD), sleep apnea, hy-
pertension, various types of cancer,
gallstones, and disability.'

According to recent Centers for
Disease Control and Prevention
(CDC) estimates, nearly 26 million
Americans are living with T2DM.
In the past 3 decades, 1990 through
2010, the annual number of new cas-
es of diabetes has tripled.! Based on
the CDC estimates, the incidence of
diabetes mellitus will increase dra-
matically over the next 40 years. It is
anticipated that by the year 2050, 1
in 3 adults could have T2DM.!

While tight glycemic control re-
mains a focus of therapy for T2DM
patients, only 53.5% of adults aged
18 years and older with T2DM had
achieved adequate glycemic control
(an A1C value of less than 7%) from
2005 to 2008.2 Improved glycemic
control is associated with reduced
risk of microvascular complications
such as retinopathy, neuropathy, and
foot ulcers and may reduce the inci-
dence of preventable macrovascular
complications related to the disease,
such as heart attack, stroke, high
blood pressure, kidney failure, and
related disabilities.>

Managing the Obese Patient
with Type 2 Diabetes Mellitus
Treating the obese diabetic can be quite
a daunting challenge. The American
Diabetes Association (ADA)/European
Association for the Study of Diabetes
(EASD),?and the American Association
of Clinical Endocrinologists (AACE)®
treatment  guidelines  recommend
starting  metformin  or  another
oral antidiabetic agent for patients
who fail in their lifestyle (diet and
exercise) modifications. The ADA/
EASD and AACE differ in their
recommendations as to the “trigger”
level of hemoglobin Alc (HbAlc) for
treatment intensification (HbAlc >7%
and >6.5%, respectively) and which
agents are preferred as second-line
therapies. The ADA and the European
counterpart, the EASD, recommends
a tiered approach to treatment. Both
societies recommend starting with
well-validated second-line agents,
such as sulfonylureas and basal insulin
for patients unable to achieve target
glucose levels with metformin.

Two other very prominent societ-
ies take a different philosophy toward
initial treatments. The AACE/Ameri-
can College of Endocrinology (ACE)
recommendations are based on the
patient’s HbAlc level and include a
broader range of first-line and second-
line therapies and combinations. In ad-
dition to metformin, the AACE/ACE
treatment algorithm includes incretin
medications (dipeptidyl peptidase-4
(DPP-4) inhibitors, glucagon-like
peptide-1 (GLP-1) receptor agonists),
thiazolidinediones, a-glucosidase in-
hibitors, sulfonylureas, and glinides.

The basic difference between these
two sets of recommendations is try-
ing to avoid agents known to promote
hypoglycemia, as well as agents
known to cause central adiposity.
This is a significant difference and
can make both the physician and the
patient’s life much easier.

Both organizations advocate in-
dividualizing therapy to meet patient
needs and recommend starting insulin
immediately for patients with very
high blood glucose and out of control
HgAlc levels.

Although metformin has been as-
sociated with initial gastrointestinal
adverse effects, it is still the first line
treatment for T2DM.* As the patient
advances in the disease, its effect on
glycemia will be reached and other
drugs will need to be added.*?

Sulfonylurea  insulin  secreta-
gogues, the oldest class of oral agents,
are effective in controlling glucose
levels but their use is associated with
weight gain and a significant risk of
hypoglycemia.>* Thiazolidinediones
(TZDs), which are good insulin sen-
sitizers, are associated with peripheral
fat gain and fluid retention, both of
which can increase risk of cardiovas-
cular disease.>?

Incretins are hormones produced
and secreted by endocrine cells in
the mucosa of the intestine. When
food enters the small intestines the
“incretins” are released into the
blood stream to signal the pancreas
to produce insulin and decrease glu-
cagon. Incretins also signal the brain
that food has been consumed and
to decrease eating. They have been
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shown to provide positive effects on
fasting and postprandial glucose, is-
let function, and body weight in pa-
tients with T2DM.*

GLP-1 receptor agonists are med-
ications that are copies of the incretin
hormone but have a much longer half-
life and are able to improve glucose
control in the patient with diabetes.
GLP-1 receptor agonists have been
shown to cause significant weight
loss in patients with diabetes due
to its effects on satiety, food intake,
and gastric emptying. Several GLP-
1 receptor agonists are available for
the treatment of T2DM.> Liraglutide
and exenatide have been the focus of
several clinical research studies in the
treatment of obesity in patients who
are obese without diabetes, with pre-
diabetes, and with T2DM.>$

Weight-loss interventions (ie,
behavior-based metformin and orli-
stat) have been shown to reduce the
incidence of diabetes, particularly in
patients with elevated risk. A study
looking at patients who are prediabet-
ic and diabetic and also overweight
and obese found that one-third of pa-
tients reported not receiving advice
about lifestyle changes they should

Weight-loss interventions have

been shown to reduce the

incidence of diabetes, particularly
in patients with elevated risk.

be making, including reducing calo-
ries and increasing physical activity.’

Patients with T2DM are usually
obese and have a comorbid disease
(impaired glucose). It is well known
that if this group loses weight, their
glucose control will improve. Thus
one might want to consider a weight
loss medication for this group since

blood sugar control would benefit
them. Until 2012, the available drugs
for weight loss were very limited
and not surprisingly less than 3% of
adults who are obese take prescrip-
tion medications for weight control.'°

Clinicians may not be selecting
the optimal therapeutic regimen
for individuals with obesity-related
comorbidities, including patients
with prediabetes and T2DM.!' In
patients who are obese with diabe-
tes, selection of diabetes medication
that causes weight loss could ben-
efit overall health in multiple ways.
Some older antidiabetic medications
have been associated with weight
gain.>!2 Newer incretin-based thera-
pies lack this undesirable adverse ef-
fect; specifically, DPP-4 inhibitors,
including sitagliptin, linagliptin, and
saxagliptin, which tend to be weight-
neutral, whereas GLP-1 receptor ag-
onists, such as exenatide and liraglu-
tide, as well as the amylin analog,
pramlintide, may produce weight
loss.!? Interestingly enough, GLP-1
hormones are deficient in patients
with T2DM. Endogenous GLP-1
is broken down within minutes by
the action of enzyme DPP-4 and
is eliminated from the circulation.
Stimulation of the GLP-1 receptor is
felt by many researchers to increase
pancreatic beta-cell mass by stimu-
lating beta-cell proliferation.* By in-
creasing insulin secretion, inhibiting
glucagon release, and delaying emp-
tying of the stomach to slow glucose
absorption, research has shown that
patients on GLP-1 receptor agonists
lose more weight compared to pa-
tients on a placebo; which is particu-
larly important for patients who are
overweight or obese."?

A number of phase 3 head-to-head
trials have been conducted investigat-
ing the efficacy and tolerability of
long-acting vs. short-acting GLP-1
receptor agonists. Results from a
trial comparing twice-daily exenatide
with once-daily liraglutide revealed

liraglutide provided a significantly
greater reduction in mean A1C and
fasting plasma glucose as compared
to exenatide. Patients in both groups
lost weight and both drugs were well
tolerated.'*

Comparing the safety and effi-
cacy of once-weekly (long-acting)
exenatide with twice-daily exena-
tide in patients naive to drug therapy
or on one or more antidiabetic oral
medication revealed the long-acting
formulation significantly reduced
A1C and fasting plasma glucose.'
Both groups achieved similar re-
ductions in weight. A 22-week ex-
tension study where patients either
switched from twice-daily exena-
tide to once-weekly exenatide or
remained on long-acting exenatide
maintained reductions in A1C and
fasting plasma glucose.”” GLP-1
receptor agonists were associated
with nausea, diarrhea, and vomiting,
although transient, but not with hy-
poglycemia. Comparing the safety
and efficacy of once-weekly (long-
acting) exenatide with liraglutide
was done in a 26-week, open-label
study. Both once-daily liraglutide
and once-weekly exenatide led to
improvements in glycemic control,
with greater reductions noted with
liraglutide (-1.48% vs. -1.28%, not
meeting noninferiority  criteria).
Both therapies were associated with
decreases in body weight, however,
patients taking liraglutide lost more
weight than those taking exenatide,
irrespective of body-mass index.!¢

Several studies have compared
GLP-1 receptor agonists in combina-
tion with oral antidiabetics and insu-
lins. In the LEAD-1 trial, liraglutide
lowered the mean A1C in a dose-
dependent manner, in combination
with other oral antidiabetic thera-
pies.!” The LEAD-2 study, compared
liraglutide 0.6 mg, 1.2 mg, or 1.8 mg
daily, glimepiride 4 mg daily, and pla-
cebo all in combination with metfor-
min. A1C reductions were significant
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in all treatment groups as compared
to placebo. Weight loss was dose-
dependent with increases in doses of
liraglutide.'® In another study, dose-
dependent liraglutide (1.2 mg and
1.8 mg) reduced A1C significantly
as compared to sitagliptin 100 mg,
all in combination with metformin.
Weight circumference was also sig-
nificantly decreased in subjects giv-
en liraglutide.

Two 26-week trials, LEAD-5 and
LEAD-6, studied the effects of lira-
glutide when used in combination
with metformin and a sulfonylurea.
When weight loss is a goal in the pa-
tient’s treatment plan and there is a
risk of hypoglycemia, GLP-1 recep-
tor agonists are viable treatment op-
tions.'” Of interest, a study of the phar-
macokinetics and pharmacodynamics
of exenatide revealed weekly dosing
with either 0.8 mg or 2 mg of exena-
tide improved fasting plasma glucose.
Surprisingly, only the 2-mg dose was
associated with enhanced postprandial
glucose control and weight loss. As
one would surmise, 2 mg is the only
dose of exenatide available.

Given their safety and tolerabil-
ity profiles, an emerging therapeutic
trend toward initial or early combina-
tion therapy with metformin-based
and incretin-based therapy is antici-
pated for patients with type 2 dia-
betes. In short, the available GLP-1
receptor agonists cause sustained
weight loss and improved glycemic
control. The long-acting GLP-1 re-
ceptor agonists may improve the ef-
fects of GLP-1 even further. There is
the potential to optimized pharma-
cokinetic profiles resulting in fewer
adverse effects and increased adher-
ence relative to shorter-acting agents.
This would be particularly useful in
patients who are obese and cannot
maintain adequate glycemic control
on metformin.

A recent systematic meta-analysis
of 25 clinical trials sought to deter-
mine whether treatment with GLP-1

receptor agonists result in weight
loss in patients who are overweight
or obese with or without type 2 dia-
betes mellitus.? Patients were adults
with a body mass index (BMI) of 25
kg/m? or higher, with or without type
2 diabetes mellitus, who received
twice-daily exenatide, once-weekly
exenatide, or once-daily liraglutide
at clinically relevant doses for at
least 20 weeks. Control interven-
tions assessed were placebo, oral an-
tidiabetic drugs, or insulin. Simply,
the meta-analysis showed that GLP-
1 receptor agonist groups achieved
a greater weight loss than control
groups. This applied to the patients
with diabetes as well as the patients
who are obese without diabetes.?

Most of what is known concern-
ing the effect of GLP-1 receptor
agonists on body weight is from the
clinical trials in patients with T2DM.
Currently, liraglutide and exenatide
have also been the focus of several
clinical research studies in the treat-
ment of obesity in patients with pre-
diabetes and patients who are obese
with T2DM.™8!" The SCALE trial
about the use of liraglutide for obe-
sity and prediabetes had an estimated
primary completion date of March
2013.7 The SCALE-Diabetes trials
looking at obesity and weight loss in
the patients with diabetes was com-
pleted in January 2013 and results are
forthcoming.®

Researchers are increasingly rec-
ognizing other contributing factors to
the pathophysiologic defects in type
2 diabetes, such as enhanced glucose
reabsorption in the kidneys.? Placing
the kidney in the center of a therapeu-
tic approach for glucose regulation
is unfamiliar to physicians.”’ Newer
therapies, such as the sodium glucose
co-transporter 2 (SGLT2) inhibitors
are attempting to address the issue
by a truly novel approach. SGLT2 in-
hibitors are first-in-class oral agents
that control hyperglycemia by the in-
hibition of glucose absorption in the

proximal kidney tubule independent
of insulin.?

Recent studies show that the kid-
neys play a central role in glucose ho-
meostasis through the processes
of gluconeogenesis, glucose filtra-
tion, glucose reabsorption, and glu-
cose consumption.>* Under normal
circumstances, up to 180 g/day

Researchers are increasingly
recognizing other contributing
factors to the pathophysiologic

defects in type 2 diabetes, such
as enhanced glucose reabsorption

in the kidneys.

of glucose is filtered by the renal
glomerulus and virtually all of it is
subsequently reabsorbed in the prox-
imal convoluted tubule, rendering the
urine virtually glucose free.* This re-
absorption is effected by two sodium-
dependent glucose co-transporter
(SGLT) proteins; SGLT?2, situated in
the S1 segment of the proximal tu-
bule, is a low-affinity high-capacity
transporter reabsorbing up to 90%
of filtered glucose. SGLT1, situated
in the S3 segment, is a high-affinity
low-capacity transporter reabsorb-
ing the remaining 10%. Once glu-
cose has been reabsorbed into the tu-
bular epithelial cells, it diffuses into
the interstitium across specific facili-
tative glucose transporters (GLUTS).
GLUT!1 and GLUT2 are associated
with SGLT1 and SGLT?2, respective-
ly.5 The proximal tubule absorptive
mechanism becomes altered in pa-
tients with T2DM such that hyper-
glycemia augments the expression
and activity of the SGLT2 in the
proximal tubule.??¢ As a result, glu-
cose reabsorption may be increased
by as much as 20% in individuals
with poorly controlled diabetes. In
these circumstances the kidneys play
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Figure.

AACE Complications-Centric Model for Care of the Overweight/Obese Patient
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Source: Reprinted with permission from American Association of Clinical Endocrinologists. Garber A}, et al. Endocr Pract. 2013;19(2):327-336.

an exacerbating role by reabsorbing
excess glucose, ultimately contrib-
uting to chronic hyperglycemia,
which in turn contributes to chronic
glycemic burden and the risk of mi-
crovascular consequences.?

In animal studies, SGLT2 inhi-
bition reduces plasma glucose lev-
els, resulting in improved beta-cell
function and enhanced insulin sen-
sitivity in liver and muscle. SGLT2
inhibition offers a novel approach
to the treatment of hyperglycemia
in T2DM. Human studies have con-
firmed the efficacy of SGLT2 inhi-
bition in improving glucose control
and reducing the A1C.» Selective
SGLT?2 inhibitors have been demon-
strated to reduce glucose reabsorption,
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causing reduction in plasma glucose
by eliminating excess glucose in the
urine. SGLT2 inhibitors in clini-
cal development inhibit only 30%
to 50% of the filtered glucose load
(ie, induce a maximum of 50 g to
80 g of urinary glucose excretion
per day) in healthy volunteers.?’ The
mechanism of SGLT2 inhibition of
glucose reabsorption is independent
of circulating insulin levels or insu-
lin sensitivity, therefore SGLT2 in-
hibitors can be combined with other
oral agents. In T2DM, the glucos-
uria produced by SGLT?2 inhibitors
is associated with weight loss and
the mild osmotic diuresis may as-
sist in a reduction of blood pressure.
Since the mechanism is independent

of insulin, it carries a low risk of hy-
poglycemia. >

Recently the U.S. Food and Drug
Administration (FDA) approved the
SGLT2 drug, canagliflozin, which
has been evaluated with 3 large stud-
ies in special populations including
older patients with T2DM, patients
with T2DM with moderate renal im-
pairment, and patients with T2DM at
high risk for developing CVD. These
studies showed greater improvement
in glycemic control, weight reduc-
tion, and systolic blood pressure
compared with patients treated with
sitagliptin 100 mg, and was well tol-
erated in subjects with T2DM inad-
equately controlled with metformin
plus sulfonylurea or with diet and
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exercise.”* Similarly, compared to
glimepiride, canagliflozin showed
consistent HbAlc lowering capacity
and reduced body weight, and was
well tolerated in subjects with T2DM
inadequately controlled with metfor-
min."” As an add-on to stable insulin
therapy, canaglifiozin improved gly-
cemic control and produced signifi-
cant improvements in a number of
efficacy parameters important in the
management of T2DM. In this set-
ting, canagliflozin was generally well
tolerated but was associated with a
greater frequency of genital fungal
infections and a slightly higher risk
of hypoglycemia.?®* Several other
SGLT?2 inhibitors are in the late stag-
es of development.

AACE Complications-Centric
Model for Care of the Patient
Who is Overweight/Obese

Within the last year, AACE came
out with recommendations and an
algorithm targeting the patient who
is obese with type 2 diabetes.* What
was unique and well thought out
about this algorithm is considering
the use of weight loss medications
in a patient with a known comorbid
disease of obesity, such as diabetes.
In the algorithm, weight loss medica-
tions are named and put in as part of
medical weight loss for the patient
with diabetes (Figure).’!

It is quite clear that there are pa-
tients that are obese yet are “well”
and live just as long as someone who
is normal weight. What has recently
been shown is that the patient who
is obese with diabetes is at much
higher risk of early mortality than
the obese person without diabetes.
Getting the diabetics weight down
now becomes an important priority.
The way this applies to weight loss
medications is an issue of risks and
benefits. All medications, including
weight loss medications, have some
risk. In looking at the risk vs. ben-
efit in the patient who is obese with

diabetes, the risks of using weight
loss medications is far outweighed
by benefits of not losing weight in
these patients.

Until recently, only two anti-obesity
medications have received approval
by the FDA for long-term use in treat-
ment of obesity. In June and July of
2012, lorcaserin and the combination
of phentermine/topiramate extended
release (ER) were approved by the
FDA for use in the treatment of obe-
sity.3>% Two other medications are
well into Phase III clinical trials, bu-
propion/naltrexone and liraglutide.®**

Recently approved anti-obesity
medications have shown encourag-
ing results in patients with T2DM and
prediabetes. The 1-year, 604-patient
Behavioral Modification and Lor-
caserin for Obesity and Overweight
Management in Diabetes Mellitus
(BLOOM-DM) trial examined the use
of 2 different dosages of lorcaserin
in patients with type 2 diabetes.> In
this study, HbAlc levels were signifi-
cantly decreased by lorcaserin. Mean
HbA 1c was reduced by approximately
1%. Patients were also able to de-
crease their use of diabetes medica-
tions. More patients lost 5% or more
body weight with twice-daily lorca-
serin (37.5%; P<<.001) or once-daily
lorcaserin  (44.7%; P<<.001) than
with placebo (16%).>> Weight was
reduced by 4.5% and 5% with lorca-
serin twice-daily and once-daily, re-
spectively, and by 1.5% with placebo
(P<<.001 in each case). Symptomatic
hypoglycemia occurred in 7.4% of
patients on twice-daily lorcaserin,
10.5% with once-daily dosing, and
6.3% on placebo. It should be noted
that in the other weight loss studies
twice-daily lorcaserin in obese sub-
jects had better weight loss and it is
unclear why the patient who is obese
with diabetes had comparable weight
loss with both once-daily and twice-
daily dosing.

Phentermine/topiramate ER is the
other newly approved weight loss

medication. In the two-year sustained
weight loss and metabolic benefits
with controlled-release phentermine/
topiramate ER in obese and overweight
adults (SEQUEL) study, sustained
weight loss and metabolic benefits
were seen.*® This phase 3 extension
study also yielded interesting results
in a subset of dysglycemic patients.

Within the last year, AACE came
out with recommendations and

an algorithm targeting the obese
type 2 diabetic.

Significant dose-related improvements
were seen in glucose and insulin levels
in fasting-glucose and 2-hour oral glu-
cose-tolerance testing.*®  Progression
to type 2 diabetes was significantly re-
duced at the 15 mg/92 mg dose level,
with annualized incidence of type 2 di-
abetes of 0.9%, a 76% reduction from
the 3.7% seen in the placebo group
(P=.0078).* Phentermine/topiramate
ER also outperformed placebo in
HbA 1c reduction, with fewer increases
in use of diabetes drugs among patients
on medication than those on placebo.

The future is now. The emergence
of these newer medications has the po-
tential to dramatically help the patient
who is obese with T2DM. All these
drugs have two things in common.
They all cause weight loss and help
glycemic control. The newer diabetic
medications lower glucose by a direct
mechanism on glucose metabolism yet
have the positive side effect of weight
loss. The weight loss medications low-
er body weight, which then improves
glucose control.
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Case Presentation:
Patient-Centric Approach
to Diabetes Care

Lawrence Blonde, MD, FACP, FACE

he patient is a 52-year-old Af-

I rican American male with a

12-month history of type 2 dia-

betes, hypertension, and dyslipidemia

taking metformin 1 g twice-daily, rosu-

vastatin 10 mg once-daily, and lisino-

pril/hydrochlorothiazide 20/12.5 once-

daily. His weight: 256 Ibs; height: 6°2”;
BMLI: 32.9 kg/m?* and A1C: 8.2%.

A position statement from the
American  Diabetes  Association
(ADA) and the European Association
for the Study of Diabetes (EASD) em-
phasized a “patient-centric approach”
to type 2 diabetes mellitus (T2DM)
management.' That statement and an
algorithm recently published by the
American Association of Clinical En-
docrinologists (AACE) both empha-
sized that hemoglobin A1C (HgAlc)
targets should be individualized based
on numerous factors.? The AACE goal
for most patients is an A1C <6.5%,
while the ADA goal is <7%. More
stringent (lower) goals may be ap-
propriate for highly motivated patients
with readily available resources, who
have newly diagnosed diabetes, a long
life expectancy, a low risk for hypo-
glycemia, and who do not have im-
portant comorbidities or established
vascular complications. In contrast,
higher A1C goals are usually needed
for those who have a short life expec-
tancy, a history of frequent or severe
hypoglycemia or hypoglycemic un-
awareness, increased risk for adverse
consequences from hypoglycemia,
significant comorbidities especially
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vascular complications, a long his-
tory of diabetes, or limited resources.

The antihyperglycemic therapies
in both organizations’ algorithms
begin with lifestyle interventions.
The AACE algorithm points out that
“lifestyle optimization is essential
for all patients with diabetes, but
lifestyle optimization is multifac-
eted, ongoing, and should engage
the entire diabetes team. However,
such efforts should not delay needed
pharmacotherapy, which can be ini-
tiated simultaneously and adjusted
based on patient response.”

What would you do for this
patient besides reemphasizing
lifestyle?

The ADA/EASD algorithm states that con-
siderations for selecting therapies include
patients’ present A1C and magnitude of
reduction needed to reach goal; the po-
tential effects of various treatments on
body weight and BMI, the potential for
hypoglycemia, effects on cardiovascular
disease risk factors, existent comorbidi-
ties, such as coronary artery disease, heart
failure, chronic kidney disease, and liver
dysfunction. Patient factors include a pref-
erence for oral or injectable therapy, and
economic considerations.

For those patients who do not need in-
sulin at the time of diagnosis, metformin
is the first line recommended agent, unless
there is a contraindication. If that does not
get the patient to goal, then one could add
either a sulfonylurea, a thiazolidinedione,

a DPP-4 inhibitor, a GLP-1 receptor agonist,
or insulin (usually basal).

The AACE algorithm includes virtually
every U.S. Food and Drug Administration
(FDA) approved class of medications and
stratifies the choice of therapies based
on the initial A1C, with initial combina-
tion therapy recommended for those
with an A1C of =7.5%. The algorithm
provides guidance as to what therapies
to initiate and add, but respects indi-
vidual circumstances that could lead to
different choices. For optimal glycemic
control, one should combine agents with
complementary mechanisms of action.

The ADA/EASD recommends a DPP-
4 inhibitor or a GLP-1 receptor agonist
when the goal is to avoid weight gain as
well as to improve glycemic efficacy. The
AACE algorithm also favors these agents
for this goal but also includes SGLT2 in-
hibitors, colesevelam, quick release bro-
mocriptine mesylate, and alpha glucosi-
dase inhibitors.

What about the efficacy of
GLP-1 receptor agonists added
to the regimen of a patient
like our patient?

With exenatide BID as an add-on to
metformin, there was a 0.9 percentage
point placebo-subtracted improvement
in A1C.2 With liraglutide as an add-on to
metformin in one study,* there was a 1.1
percentage point placebo-subtracted im-
provement in A1C that was equal to that
observed with the sulfonylurea glimepiri-
de. In another study,® liraglutide added
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to metformin reduced A1C by 1.5 per-
centage points from baseline compared
to a 0.9 percentage point reduction with
sitagliptin. In the DURATION-2 ftrial, ex-
enatide once-weekly as an add on to
lifestyle plus metformin reduced A1C by
1.5 percentage points compared to a re-
duction of 0.9 percentage points with si-
tagliptin and 1.2 percentage points with
pioglitazone.®

Although not approved for weight
loss, change in weight was a prespecified
endpoint in clinical trials of GLP-1 recep-
tor agonists. In a meta-analysis by Vils-
boll, et al.,” GLP-1 receptor agonist groups
achieved a greater weight loss than control
groups (weighted mean difference -2.9 kg,
95% confidence interval -3.6 to -2.2; 21 tri-
als, 6411 participants). Overall in clinical
trials, the weight loss with different GLP-1

As with all medications, health care
professionals should review

the prescribing information
before using incretin medications
in their patients.

receptor agonists has been fairly similar.

Weight loss with GLP-1 receptor ago-
nists is not primarily driven by gastroin-
testinal adverse events. In a meta-analysis
of 6 of the 26-week trials with liraglutide,?
even those individuals who had no nau-
sea, vomiting, or diarrhea had significant
weight loss. Similarly, in the DURATION
ONE trial,” among patients taking exena-
tide once-weekly or exenatide BID, even
those who had no nausea lost significant
amounts of weight.

What about DPP-4 inhibitor
therapy for patients with type
2 diabetes inadequately con-
trolled with metformin alone?

Studies with sitagliptin, saxagliptin,
linagliptin, and alogliptin have shown a
reduction in A1C from 0.5 to 1 percent-
age point."" So, a consistent glycemic
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improvement has been demonstrated
when adding DPP-4 inhibitors to pa-
tients with type 2 diabetes inadequately
controlled with metformin alone. With
both GLP-1 receptor agonists and DPP-4
inhibitors, there is a low risk for hypogly-
cemia (unless given with an insulin secre-
tagogue or insulin). DPP-4 inhibitors are
weight-neutral.

Therefore, DPP-4 inhibitors and GLP-
1 receptor agonists are agents that one
can add to the regimen of metformin in
patients like the one that we have pre-
sented, and one would anticipate im-
proved glycemic efficacy with a low risk
for hypoglycemia, and for either weight
neutrality or weight loss.

How do these two classes of
agents compare?

In a 26-week trial that compared the DPP-
4 inhibitor sitagliptin to liraglutide,’ there
was a greater A1C reduction of 1.5% with
the 1.8 mg dose of liraglutide compared
t0 0.9% reduction with sitagliptin 100 mg,
with a decrease in weight with liraglu-
tide 1.8 mg of 3.4 kg compared to a de-
crease in weight of 1 kg with sitagliptin.
In a study that compared exenatide once-
weekly to sitagliptin,® the reduction in
A1C was 1.5% with exenatide once-weekly
compared to 0.9% with sitagliptin and a
2.3 kg weight loss with exenatide once-
weekly compared to a 0.8 kg weight loss
with sitagliptin.

One of the therapeutic options that
could be considered for our patient
would be to add basal insulin, and there
have been a number of studies that have
compared the addition of basal insulin
or a GLP-1 receptor agonist to patients
not at goal on multiple oral agents.®? In
these studies, usually from a baseline A1C
between 8% and 8.5%, basal insulin was
not superior to the GLP-1 receptor ago-
nist; and in three of the trials, the GLP-1
receptor agonist was modestly more ef-
ficacious than the basal insulin. In these
trials, hypoglycemia was usually about
the same or sometimes less with the GLP-
1 receptor agonist, and there was a fairly

consistent weight benefit with either no
weight gain or weight loss with the GLP-
1 receptor agonists, and a tendency to
weight gain with basal insulin. However,
it should be pointed out that the base-
line A1Cin these trials was approximately
from 8% to 8.5%. It is likely that at some
higher A1C level, basal insulin would be
superior to GLP-1 receptor agonists but
we do not yet know with certainty what
that A1C level would be.

What can we say about the
safety of incretin based
therapies?

As with all medications, health care pro-
fessionals should review the prescribing
information before using incretin medi-
cations in their patients. When adminis-
tered to rodents, exenatide once-weekly
and liraglutide were found to cause an
increase in C-cell tumors, including med-
ullary thyroid cancer. Whether there
is any increased risk in humans is not
known, although the FDA concluded that
increases in the incidence of carcinomas
among rodents translated into a low risk
for humans.?' However, these agents are
not recommended for 1% line therapy and
should not be used if there is a personal or
family history of medullary thyroid cancer
or multiple endocrine neoplasia type 2.

Prescribing information for incretin
agents (both GLP-1 receptor agonists
and DPP-4 inhibitors) carry a warning
about postmarketing reports of pancre-
atitis. However, no causal relationship
has been established. Patients who take
these agents should know the signs and
symptoms of pancreatitis (including se-
vere abdominal pain often associated
with nausea and vomiting) and should
stop taking the agents if they occur. If
pancreatitis is confirmed, the incretin
agents should not be restarted. In pa-
tients with a history of pancreatitis, one
should consider other agents because it
is not known if such a history would in-
crease the risk for pancreatitis.

GLP-1 receptor agonists are not nephro-
toxic, but should be used with caution in
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patients with renal impairment. Exenatide
BID and once-weekly, but not liraglutide,
are actually excreted by the kidney, so nei-
ther exenatide preparation should be used
in patients with severe renal insufficiency
or end staged renal disease.

The most common adverse reactions
with DPP-4 inhibitors include nasophar-
yngitis, headache, nausea, hypersensitiv-
ity, and skin reactions.?? As noted there
have been postmarketing reports of
pancreatitis with DPP-4 inhibitors. DPP-
4 inhibitors can be used in patients with
renal impairment but with all except
linagliptin, dose reductions are required
based on the degree of impairment.

Summary

Recently published algorithms
from both ADA/EASD and AACE
emphasize a patient-centered, in-
dividualized approach to glycemic
control for patients with type 2
diabetes. Lifestyle interventions re-
main the cornerstone of therapy. In
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addition to lifestyle changes, most
patients will require combination
pharmacotherapy with agents that
have complementary mechanisms of
action. Incretin-related agents have
good glycemic-lowering efficacy,
a low risk for hypoglycemia, and
weight neutrality or weight loss.
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. According to the current ADA and EASD
recommendations, what is an appropriate A1C goal
for persons with limited life expectancy or serious
comorbidities?

A. 6.0% to 7.0%
B. 5.5% t0 6.0%
C. 7.0% t0 8.0%
D. 9.0% t0 9.5%

Self monitoring of blood glucose

A. is associated with superior glycemic control.

B. is not effective in achieving glycemic control.

C. should only be done if symptoms of hypoglycemia occur.
D. yields unreliable results.

Physicians should monitor A1C levels:
A. Once yearly

B. Twice yearly

C. Once monthly

D. Every 3 to 6 months

. According to most guidelines, which drug should be
used as initial monotherapy in patients with T2DM,
unless otherwise contra-indicated?

A. Sulfonylureas

B. Thiazolidinediones
C. DPP-4 inhibitors
D. Metformin

Bromocryptine CR

A. resets adrenergic tone.

B. resets dopaminergic tone.

C. acts peripherally with no central effects.
D. has very low glycemic efficacy.
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6. CME Registration Forms will not be accepted after the expiration date.
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Vindico Medical Education
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The major adverse effects of higuanides are:
A. Hypoglycemia

B. Renal toxicity

C. Gl intolerance

D. Cardiac toxicity

DDP-4 inhibitors:
A. degrade GLP-1 and GIP.
B. prevent degradation of GLP-1 and GIP.

C. have a high incidence of hypoglycemia when used as
monotherapy.

D. decrease A1C by 2.0% when used as monotherapy.

You are managing a 59-year-old female patient with
T2DM who continues to gain weight on sulfonylureas
and metformin, while her A1C has increased from 7.5%
t0 8.3% in one year. What drug would you choose next
to improve glycemic control and help her lose weight?

A. GLP-1 receptor agonist
B. Insulin glargine

C. DPP-4 inhibitor

D. Thiazolidinedione

GLP-1 receptor agonist therapy
A. may cause weight gain.
B. increases systolic blood pressure.

C. may result in significant weight loss by delaying gastric
emptying and promoting satiety.

D. is effective in achieving glycemic control only in the
obese patient with T2DM.

The LEAD series of trials evaluated the efficacy of:
A. Exenatide once-weekly

B. Exenatide twice-daily

C. DPP-4 inhibitor therapy

D. Liraglutide
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