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Clinical Practice Recommendations for AAFP EB CME Designation
Practice Recommendation #1: Metformin therapy should be
initiated concurrently with lifestyle intervention at diagnosis.

Evidence-Based Source: Diabetes Care

Supporting Evidence: Page 8 from: Nathan DM, et al for the
American Diabetes Association and the European Association for
the Study of Diabetes. Diabetes Care. 2008;31(12):1-11.

Strength of Evidence: The consensus panel utilized 2 sources: 1)
evidence-based review of a wide variety of studies related to the
use of drugs as monotherapy or in combination to lower glycemia;
2) clinical judgment, that is, their collective knowledge and clinical
experience, which takes into account benefts, risks, and costs in
the treatment of diabetes.

Practice Recommendation #2: If lifestyle intervention and the
maximal tolerated dose of metformin fail to achieve or sustain the
glycemic goals, another medication should be added within 2-3
months of the initiation of therapy or at any time when the target
AlC level is not achieved.

Evidence-Based Source: Diabetes Care

Supporting Evidence: Page 8 from: Nathan DM, et al for the
American Diabetes Association and the European Association for
the Study of Diabetes. Diabetes Care. 2008;31(12):1-11.

Strength of Evidence: The consensus panel utilized 2 sources: 1)
evidence-based review of a wide variety of studies related to the
use of drugs as monotherapy or in combination to lower glycemia;
2) clinical judgment, that is, their collective knowledge and clinical
experience, which takes into account benefts, risks, and costs in
the treatment of diabetes.

Practice Recommendation #3: When hypoglycemia is particularly
undesirable (e.g., in patients who have hazardous jobs), the
addition of exenatide or pioglitazone may be considered.
Rosiglitazone is not recommended. If promotion of weight loss is

a major consideration and the A1C level is close to target (<8.0%),
exenatide is an option.

Evidence-Based Source: Diabetes Care

Supporting Evidence: Page 8 from: Nathan DM, et al for the
American Diabetes Association and the European Association for
the Study of Diabetes. Diabetes Care. 2008;31(12):1-11.

Strength of Evidence: The consensus panel utilized 2 sources: 1)
evidence-based review of a wide variety of studies related to the
use of drugs as monotherapy or in combination to lower glycemia;
2) clinical judgment, that is, their collective knowledge and clinical
experience, which takes into account benefts, risks, and costs in
the treatment of diabetes.

Medium
Text publication in the form of a reprint article with a corresponding
question and answer analysis by physicians.
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Question 4
Dr. Brunton: Given the growing number of treatment options, which of these should be added to
metformin?

Dr. Wender: First, it’s important to emphasize that along with progression of therapy, lifestyle interventions should
be continued and, with continued education, intensifed if possible. We don’t want patients to believe that addition
of new therapies minimizes or negates the need for emphasis on dietary improvements and increased activity.

| think it’s particularly gratifying to know that we now have a menu of options that enable us to address the known
pathophysiologic mechanisms of T2DM. Clearly, all of the agents available to lower the blood glucose are
effective, although with varying degrees and speed. The ADA/EASD panel recommends two tiers of preferred
therapies. First-tier add-on therapies include insulin or a sulfonylurea, as they are the best established, most
effective, and cost effective in achieving the target glycemic goals. Two second-tier options for advancing
frst-step lifestyle/metformin therapy include either a thiazolidinedione or glucagon-like peptide 1 (GLP-1) receptor
agonist. These are listed second because the evidence is not as extensive and they are relatively more expensive.
The thiazolidinediones have been used for many years and are effective in lowering blood glucose. However, side
effects are problematic in some patients. The GLP-1 receptor agonists are effective in lowering blood glucose
and offer some important benefts; however, it is important to recognize they have been available for only a short
time, so there is both less experience and fewer long-term trials utilizing GLP-1 receptor agonists.

The remainder of the medications available to lower blood glucose—the alpha-glucosidase inhibitors, glinides,
pramlintide, and dipeptidyl peptidase-4 inhibitors—are placed in a third group by the panel. In addition to lower
or equivalent effectiveness to the preferred therapies in lowering blood glucose, the clinical data regarding their
use is often limited and many are relatively more expensive. The panel was less specifc about the use of the
medications in this group, although each has a niche in primary care.

Question 5
Dr. Brunton: So either insulin or a sulfonylurea would be two of the preferred choices to add to
lifestyle intervention and metformin if the patient’s A1C goals are not met?

Dr. Wender: Insulin would be preferred as the second medication if the A1C is > 8.5% or if the patient has
symptoms secondary to hyperglycemia. The combination of metformin and insulin is a particularly effective
means of lowering blood glucose, while limiting weight gain, which can be a concern when insulin is used alone.
Intermediate- or long-acting basal insulin is recommended as initial insulin therapy. Of course, physician and
patient barriers, such as needle phobia, risk of hypoglycemia, and clinical inertia must be addressed to successfully
use insulin.

Sulfonylureas are effective in lowering glycemia, are easy to use and inexpensive, and act by a mechanism
different from metformin, making them a reasonable choice in patients whose A1C is under 8% or so. Hypoglycemia
and weight gain can be a problem. Given the panel’s treat-to-success approach, the addition of a sulfonylurea
would typically occur within a few months of diagnosis. A sulfonylurea or other secretagogue should be discontinued

at the time insulin is added since their actions are not considered synergistic.

Question 6
Dr. Brunton: What role do the thiazolidinediones and GLP-1 receptor agonists play in the progression
of therapy for type 2 diabetes?

Dr. Wender: Assecond-tier therapies and as alternatives to frst-tier insulin or a sulfonylurea, the panel
recommends their use in specifc clinical settings. Either a thiazolidinedione or GLP-1 receptor agonist may be
added to lifestyle and metformin, and for many patients would be preferred to the agents in the third group of
glucose-lowering medications. When the risk of hypoglycemia is particularly undesirable (e.g., patientin a
hazardous job), the GLP-1 receptor agonist exenatide or the thiazolidinedione pioglitazone but not rosiglitazone
due to cardiovascular concerns can be considered instead of insulin or a sulfonylurea. If promotion of weight loss
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is a major consideration and the A1C is less than 8%, exenatide may be the preferred option. Given that many
patients with T2DM are overweight, the ability of exenatide to promote weight loss is an important beneft and
differentiates it from many of the other medications for T2DM, including insulin. Although signifcant weight loss is
not achieved by all patients, I’ve found that the weight loss potential with exenatide helps to improve
adherence to therapy, as patients are motivated by this added beneft.

Question 7

Dr. Brunton: Given that the GLP-1 receptor agonists were only briefy mentioned in the 2008 ADA
diabetes management guidelines (4), their inclusion as a preferred therapy option in the ADA/EASD
consensus guidelines would seem to indicate we’ve learned a lot about this group of drugs in a short
period of time.

Dr. Wender: | agree. Exenatide has been available in the US since 2005 and nearly 50 clinical trials involving
exenatide have been published. While a new drug application for liraglutide is currently under review by the
US FDA, nearly 20 clinical trials focusing on liraglutide had been published by the end of 2008. The most recent
of these is the frst of the Liraglutide Effect and Action in Diabetes (LEAD) trials to be published. (5)

Question 8
Dr. Brunton: Overall, what did the LEAD trial by Garber et al add to our base of evidence?

Dr. Wender: As a 52-week monotherapy trial, the LEAD trial enabled us to determine the effcacy and safety
of liraglutide alone in comparison with a widely used sulfonylurea glimepiride. Thus, we are able to compare the
independent effects of these 2 pharmacologic agents over a period of time that is longer than in most clinical
trials. This is an important strength of the trial.

Question 9
Dr. Brunton: What was the impact of the treatments on the A1C level?

Dr. Wender: Patients were treated with liraglutide 1.2 or 1.8 mg or glimepiride 8 mg once daily for 52 weeks. From a
baseline mean A1C of 8.3-8.4% for all 3 groups, the A1C decreased 0.8% with liraglutide 1.2 mg, 1.1% with liraglutide
1.8 mg, and 0.5% with glimepiride 8 mg (P=0.0014 and P<0.0001vs liraglutide 1.2 and 1.8 mg, respectively; P=0.0046
liraglutide 1.2 vs 1.8 mg). A1C levels generally declined over the frst 8-12 weeks. Over weeks 12-52, the A1C level
increased slightly and signifcantly in the liraglutide 1.2 mg and glimepiride 8 mg groups but not the liraglutide 1.8 mg
group. Signifcantly more patients in the liraglutide 1.2 mg (28%) and 1.8 mg (38%) groups achieved an A1C of 6.5%
or less at the end of the study compared with glimepiride (16%) (P=0.0025 and P<0.0001 vs liraglutide 1.2 and 1.8 mg,
respectively).

As seen with other glucose-lowering agents, the greatest beneft was observed in those not previously treated
with medication. Patients previously treated with diet and exercise alone achieved a 1.6% decrease in the A1C
with liraglutide 1.8 mg vs a decrease of 0.7% for those previously treated with one oral hypoglycemic agent. The
respective reductions in the A1C level were 1.2% vs 0.5% for liraglutide 1.2 mg and 0.9% vs 0.2% for glimepiride.

Question 10
Dr. Brunton: How did the agents affect fasting plasma and postprandial glucose levels?

Dr. Wender: Both the fasting plasma and postprandial glucose levels were signifcantly reduced in all 3

treatment groups at study end compared to baseline. However, the reductions in the fasting plasma glucose
level were signifcantly more pronounced in the liraglutide 1.2 and 1.8 mg groups compared to the glimepiride
group (P=0.027 and P=0.0001, respectively). In fact, signifcantly more patients in the liraglutide 1.2 and 1.8 mg
groups compared with the glimepiride group (38% vs 41% vs 22%, respectively) achieved a fasting plasma
glucose level less than 130 mg/dL (P<0.0001 for each liraglutide group vs glimepiride).
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Question 11
Dr. Brunton: Based on these effcacy outcomes, what role in treatment for liraglutide is suggested by
this clinical trial?

Dr. Wender: Although results from multiple trials are ideal, these effcacy data suggest that liraglutide may be

a more effective treatment option than a sulfonylurea in some patients with T”2DM diagnosed within a mean of

5 years as in this trial. Furthermore, for patients previously treated with diet and exercise alone, as well as those
treated with only one oral hypoglycemic agent, the treatment beneft with liraglutide appears to be greater than
with glimepiride.

Question 12
Dr. Brunton: What other study fndings support this possible role for liraglutide?

Dr. Wender: In addition to promoting a 2-3 kg weight loss compared to a 1 kg weight gain with glimepiride,
liraglutide was shown to address some of the pathophysiologic mechanisms of T2DM. First, the fasting glucagon
level and homeostasis model of insulin resistance, the most commonly used method to estimate insulin resistance,
both showed signifcant decreases with liraglutide but mean increases with glimepiride. Insulin resistance was
reduced by 0.65% and 1.35% in the liraglutide 1.2 and 1.8 mg groups, but increased 0.85% in the glimepiride group
(P=0.0249 and P=0.0011 vs liraglutide 1.2 and 1.8 mg, respectively). Although we know that decreasing insulin
resistance improves the A1C level, we don’t know if outcomes are improved. Finally, the homeostasis model

of assessment-beta cell and the proinsulin:insulin ratio, both indirect measures of pancreatic beta cell function,
showed no signifcant change between treatments. The reason for this is unclear. Previous studies have demon-
strated benefcial effects of liraglutide on pancreatic beta cell function. (6-8)

Question 13
Dr. Brunton: In addition to effcacy, safety is also an important consideration in selecting one therapy
over another.

Dr.Wender: Absolutely. Nausea occurred in signifcantly more patients treated with liraglutide compared with

glimepiride (28% vs 9%), and was more commonly reported early during treatment. By week 4, fewer than 10% of
patients in the liraglutide 1.8 mg group continued to experience nausea. In the liraglutide 1.2 and 1.8 mg groups,
4% and 2%, respectively, withdrew from the study due to an adverse gastrointestinal event compared with none
for glimepiride.

In terms of hypoglycemia, there were no events of major hypoglycemia, ie, hypoglycemia that required third-party
assistance, in any of the 3 groups. This has important implications with respect to emergency department visits,
hospital admissions, and cost of care. Minor hypoglycemia, which was defned as a plasma glucose < 56 mg/dL,
occurred in 12% and 8% of liraglutide 1.2 and 1.8 mg patients, respectively, and 24% of glimepiride patients. This
translated into 0.30, 0.25, and 1.96 events per year (P<0.0001 for both liraglutide groups vs glimepiride), respectively.

Finally, because acute pancreatitis can occur in patients with T2DM and 36 cases associated with the GLP-1
exenatide have been reported to the US Food and Drug Administration through August 2008 (9), this was closely
monitored in the trial by Garber et al. Two cases of pancreatitis were observed in the liraglutide group. One case
occurred after 197 days of liraglutide 1.2 mg and the other after 333 days of liraglutide 1.8 mg. Both patients
recovered, and the patient taking liraglutide 1.2 mg continued in the study. It is not clear whether these cases
were linked to the drug or diabetes, but this is something we must continue to closely watch over time.

Question 14
Dr. Brunton: Were any other benefts observed with liraglutide relative to glimepiride in the study
population?

Dr. Wender: The systolic blood pressure decreased 2.1, 3.6, and 0.7 mm Hg in the liraglutide 1.2 and 1.8 and
glimepiride groups (P=0.2912 and P<0.0118 vs glimepiride), respectively. The mechanism for this was not investigated
in the trial and remains unclear. However, both body weight and systolic blood pressure declined quickly after
initiating liraglutide. Since blood pressure is often diffcult to control in patients with T2DM, any treatment that
contributes to a reduction is benefcial. Diastolic blood pressure, on the other hand, decreased slightly but not



signifcantly in any of the 3 groups. The pulse rate increased by 3.2, 1.6, and 0.4 beats per minute (P=0.0027 and
P=0.14 vs glimepiride), respectively.

Question 15
Dr. Brunton: In light of these data, if a physician determines that liraglutide is a better option than a
sulfonylurea for a particular patient, when and how would liraglutide be initiated?

Dr.Wender: As an alternative to a sulfonylurea, liraglutide could be used as second-line therapy for a patient

who does not achieve glycemic control with the combination of lifestyle intervention and maximally tolerated doses
of metformin. Liraglutide could also be used as an option for a patient with a contraindication to metformin. Thus,
liraglutide would be used in combination with lifestyle intervention as initial therapy for a patient with an A1C < 8.5%.
For an A1C above 8.5%, insulin is generally preferred.

As in this study, liraglutide would be initiated at a dose of 0.6 mg once daily for 1 week and increased by 0.6 mg every
week to a dose of 1.2 or 1.8 mg once daily. The titration of liraglutide can be adjusted based on patient tolerability.

Question 16
Dr. Brunton: Where do you anticipate using liraglutide in the treatment of your patients with T2DM?

Dr. Wender: | expect to use liraglutide or exenatide as recommended by the ADA/EASD panel as one of the
preferred therapies to be added to lifestyle and metformin as part of a treat-to-success approach for patients with
T2DM.

In addition, | expect to use liraglutide or exenatide as an alternative to a sulfonylurea as we previously discussed. |
also think liraglutide might be an option for a patient who is intolerant of metformin and for whom I’d like to avoid
insulin, such as when weight is a special concern. Although the results of head-to-head studies of exenatide and
liraglutide have not yet been published, liraglutide provides the added benefts of once-daily administration and
possibly a lower incidence of adverse gastrointestinal effects.

Go to www.pceconsortium.org/article6 to complete the online post-test

and evaluation to receive your certifcate of completion.
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