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Nurse practitioners on the front lines of 
diabetes diagnosis and management

INtroductIoN
diabetes background

According to recent data published by 
the American Diabetes Association, in 2013 
nearly 26 million children and adults in the 
United States have diabetes.1 This equates 
to 8.3% of the population. The elderly 
population is particularly affected, with 
approximately 1-in-4 senior citizens hav-
ing the condition. These findings are even 
more alarming, as nearly 7 million people 
who have diabetes are undiagnosed and 
thereby are not being properly medically 
managed.1 Delays in treatment lead to 
uncontrolled blood glucose and multiple 
complications of the disease. In addition to 
the 26 million Americans living with clini-
cally defined diabetes, researchers report 
that another 79 million Americans, or 35% 
of adults ages 20 years or older, have pre-
diabetes or blood-glucose concentrations 
higher than normal but not to the diagnos-
tic threshold of diabetes.2 These staggering 
statistics continue to grow and are surpass-
ing trending estimates provided within the 
last decade. The American Diabetes Asso-
ciation recently adjusted 2006 projections 
concerning the growth of diabetes cases 
and now reports that if current trends con-
tinue, 1-in-3 Americans will have diabetes 
in 2050.3

As the indicators align to point to a 
continually mounting diabetes epidemic, 
it also is important to consider the impact 
that prediabetes and diabetes can have on 
the population in the coming years. Re-
search has shown that 15% to 30% of in-
dividuals with prediabetes will develop 
diabetes within five years without inter-
vention.4 This means that nearly one-third 
of the 79 million Americans who have 
prediabetes today could move into a di-
agnosis of diabetes by 2017. That number 
would be added to the 26 million Ameri-
cans who already have diabetes. More-
over, a diagnosis of diabetes is not limited 
to concerns about blood glucose. Diabetes 
has well-documented links to a number of 
other chronic conditions, including heart 
disease, stroke, hypertension, blindness, 
kidney disease, neuropathies and ampu-
tations.5 In many cases, diabetes is either 
the leading cause of the co-morbidity or 
increases the risk of the co-morbidity from 

two times to four times as compared with 
the population without a diabetes diag-
nosis. In 2007, diabetes contributed to the 
death of  231,404 Americans.2 

 In addition to greatly reducing quality 
of life and overall longevity, these factors 
also contribute to sky-rocketing costs in a 
nation already struggling with recovery 
from a recession and record-setting debt. 
Data published in March 2013 indicated 
that diabetes costs in America were $245 
billion in 2012.1 This is broken down as 
$176 billion in direct medical costs and 
$69 million in reduced productivity. While 
these 2012 total costs attract tremendous 
attention due to the sheer total costs, ad-
ditional details within the recent report 
lead to a true call to action. The $245 bil-
lion price tag for 2012 represented a 41% 
increase in the total costs calculated in 
2007, reported as $174 billion.6 Digging 
deeper into the findings indicates that 
more aggressive diagnosis and preventive 
treatment is needed. Of the $176 billion 
in direct costs that include hospital care, 
emergency room visits, office visits and 
medications, the percentage of the expen-
diture used for medications held at 12% 
over the five-year time span. This occurred 
even as six new branded diabetes medica-
tions were added as treatment options in 
the five-year time span. The remaining 
88% of the expenditures were attributed 
to emergency room visits, office visits and 
hospital stays.6 While the overall percent-
age of spending for hospital stays did de-
crease over the time period, more work is 
needed to reduce emergency room visits 
and other non-preventive care. This action 
will be critical in not only controlling the 
rapidly rising costs of diabetes but also in 
improving the quality of life of those living 
with diabetes.

Positioning of the nurse practitioner practice 
With the mounting number of patients 

with prediabetes and diabetes, and the 
documented need for earlier identifica-
tion, diagnosis and treatment of this ag-
gressive disease, more access to quali-
fied care is needed to improve quality of 
life for the 105 million Americans with  
prediabetes and diabetes. Primary health 
care has been identified as essential for 
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population health, especially with an aging 
population.7 The traditional primary care model 
will continue to be stretched to meet the growing 
need. Additional solutions for care are needed 
for the busy patient who is living with diabetes. 
One such solution is provided by the rapidly ex-
panding retail clinic setting that positions nurse 
practitioners on the accessible front lines of pro-
viding quality diabetes care.

Initially called a disruptive innovation within 
health care, nurse practitioner-led retail clin-
ics began in 2000 as a solution to meeting basic 
acute healthcare needs on a more convenient 
and cost-effective basis. Over the past decade, 
the industry has experienced rapid growth and 
has expanded care options to offer a number of 
additional solutions to assist patients in meeting 
their healthcare needs. Originally targeting such 
conditions as ear infections and strep throat, 
many retail clinics have diversified services and 
have begun offering more comprehensive care 
of chronic conditions in a setting that provides 
greater access for patients.8 Family nurse practi-
tioners possess unique skill sets that blend solid 
assessment and care skills with advanced diag-
nosis and treatment skills to drive the care and 
advocacy needed by patients with diabetes.9 
From the early beginnings of advanced practice 
with the first nurse practitioner training program 
developed by Dr. Loretta Ford and Dr. Henry 
Silver in 1965 at the University of Colorado to 
the recent surveys that estimate nearly 2,400 re-
tail clinics in the United States, the evidence is 
clear that nurse practitioners and retail clinics 
will be well-positioned to aggressively identify, 
diagnose, treat and manage patients living with 
diabetes and prediabetes.10

dIabetes rIsk aNd dIagNosIs
Of the 26 million children and adults living 

with diabetes, approximately 5% have Type 1 
diabetes, also known as juvenile diabetes and 
previously called insulin-dependent diabetes. 
Patients with Type 1 diabetes have an absolute 
deficiency of insulin and must inject insulin to 
replace missing sources. Patients typically pres-
ent with classic symptoms and diagnosis occurs 
quickly.11 Type 2 diabetes is much more com-
mon, with more than 90% of patients living with 
diabetes having Type 2 diabetes. Type 2 diabetes 
also is called adult-onset diabetes and was previ-
ously known as non-insulin dependent diabetes. 
Type 2 diabetes is caused by insulin resistance or 
decreased availability of insulin. Because Type 2 
diabetes is more common in the population, the 
majority of the diagnostic and treatment recom-
mendations presented in this lesson will be tar-
geted for the patient with Type 2 diabetes.

type 2 diabetes risk factors  
and testing recommendations

According to the American Diabetes Associa-
tion, there are a number of factors that increase 
a patient’s risk of Type 2 diabetes. These factors 
include having prediabetes, being 45 years or 

older, having a family history of diabetes, being 
overweight, being inactive, having high blood 
pressure, having low HDL cholesterol, hav-
ing delivered a baby weighing 9 lbs. or more at 
birth, or being a member of an ethnic group with 
documented higher risk of diabetes.11 The ethnic 
groups with a higher risk of diabetes include 
non-Hispanic Blacks, Hispanic/Latino Ameri-
cans, Asian Americans, Pacific Islanders, Ameri-
can Indians and Alaska Natives.11

The American Diabetes Association recom-
mends screening for diabetes and prediabetes 
in adult patients who are overweight (i.e., BMI> 
25) and have one or more additional risk factors. 
For patients who are not considered overweight, 
testing should begin at age 45 years.11 Children 
and adolescents who are overweight and have 
two or more risk factors also should be screened. 
When screening tests are negative, the recom-
mended retest schedule is every three years.

diagnostic tests and criteria
The American Diabetes Association currently 

recommends four options for diabetes screening 
for diagnosis. The screening options include fast-
ing plasma glucose, a two-hour glucose tolerance 
test, A1C and random plasma glucose. Three of 
the tests also may be used to identify prediabe-
tes. Nurse practitioners should choose an option 
that provides the most cost-effective and conve-
nient method of diagnosis to ensure that at-risk 

patients are identified and proper treatment can 
begin. Table 1 provides a summary of tests and 
diagnostic thresholds.11

Fasting plasma glucose
A fasting plasma glucose test requires that the 

patient having nothing to eat or drink with the 
exception of water for at least eight hours prior 
to the test. Diagnosis of diabetes occurs when 
the blood glucose measurement is greater or 
equal to 126 mg/dL. If unequivocal hyperglyce-
mia isn’t present at the time of the test, the re-
sults should be confirmed by a second test. Pre-
diabetes is identified with results ranging from  
100 mg/dL to 125 mg/dL.11

Two-hour oral glucose tolerance test
A two-hour oral glucose tolerance test re-

quires that patients fast for at least eight hours 
prior to the test. The fasting glucose is measured 
at the beginning of the test, followed by a glu-
cose challenge of 75 g of anhydrous glucose 
dissolved in water. Glucose is then measured 
at one hour and two hours following consump-
tion of the glucose load. A blood glucose result 
of greater or equal to 200 mg/dL is the diag-
nostic threshold. If unequivocal hyperglycemia 
isn’t present at the time of the test, the results 
should be confirmed by a second test. Pre-
diabetes is identified with results ranging from  
140 mg/dL to 199 mg/dL.11
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Diagnosis Fasting Plasma glucose
oral glucose 

tolerance test a1c
ranDom Plasma glucose 

with symPtoms

Normal ≤ 99 mg/dL ≤ 139 mg/dL ~5% Criteria not available

Prediabetes 100 to 125 mg/dL 140 to 199 mg/dL 5.7% to 6.4% Criteria not available

Diabetes ≥ 126 mg/dL ≥ 200 mg/dL ≥ 6.5% ≥ 200 mg/dL

Table 1
Diagnostic thresholds for diabetes and prediabetes

A new patient, Jennifer, arrives at the clinic complaining of a severe sinus infection and possible strep throat. 
She is a 49-year-old African-American female. After the initial evaluation, a height of 5’8” and weight of 200 
lbs. is recorded. Her blood pressure is 132/88. As the history is recorded, Jennifer indicates that she has no 
family history of any disease, and until she started her new “stressful” job a few months ago, she considered 
herself relatively healthy. She admits that she has been eating horribly and thinks that this infection is part 
of her punishment. Jennifer is anxious to complete the visit and get home so she can rest. She shares that 
she has been extremely tired over the last several weeks and just doesn’t feel like doing anything. She 
also admits that she hasn’t been to any doctor for the past five years, as she has been between insurance 
coverage off and on. What additional information or services should be recommended?

Discussion
This patient should be screened for diabetes. Even though she doesn’t have a positive family history of 
diabetes, her age, weight and ethnicity are all indicators of the need for a screening. Jennifer’s symptoms 
of being tired and stressed are further support for the screening. Options for screening include offering a 
random glucose measurement, providing an A1C test that will be sent away to a National Glycohemoglobin 
Standardization Program, or NGSP, lab; scheduling her back for a fasting blood-glucose test; or scheduling 
an oral glucose-tolerance test. A random glucose measurement may be an appropriate choice for this patient 
considering her work schedule and the need to keep her engaged. An A1C measurement also may be an 
option, although the results would need to be returned from the lab. 

PaTienT Scenario 1
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A1C 
An A1C test performed in a laboratory that 

is National Glycohemoglobin Standardization 
Program, or NGSP, certified and standardized 
to the assay used in the Diabetes Control and 
Complications Trial, or DCCT, provides another 
option. It is important to note that commonly 
available point-of-care A1C tests are not current-
ly approved for use in diagnosing diabetes or 
prediabetes. This test does not require fasting. A 
result of greater than or equal to 6.5% provides a 
diagnosis of diabetes. Results ranging from 5.7% 
to 6.4% indicate prediabetes.11

Random plasma glucose
A random plasma glucose result of greater 

or equal to 200 mg/dL is considered diagnostic 
for diabetes if the patient presents with classic 
symptoms of diabetes. Classic symptoms in-
clude frequent urination, extreme thirst, hunger, 

fatigue, blurry vision, slow healing of cuts or 
bruises, weight loss and tingling or numbness in 
the extremities.

care coordINatIoN
When a diagnosis of prediabetes or diabetes 

is made, quick action is needed by the primary 
care provider to ensure that the patient receives 
the best treatment options while maintaining 
quality of life.12 It is critical that resources are 
aligned and provided to the patient to assist with 
nutrition and lifestyle modification, psychoso-
cial adjustment, self-care education needs and 
proper medical treatment interventions. With 
the tremendous workload and other pressures 
within primary care practice, a multidisciplinary 
approach can help. While studies have proven 
that the primary care provider should be at the 
center of care coordination and advocacy for 
the patient, assembling a team of prepared and 

knowledgeable professionals to assist the patient 
in taking control of the new diagnosis provides 
better outcomes.

Because lifestyle interventions are well- 
proven to delay or prevent the progression of 
pre-diabetes and to improve the control of dia-
betes, recommendations and referrals for nutri-
tion, increasing physical activity, and general 
diabetes education and information should be 
included in every treatment plan following 
diagnosis. Take some time to identify and net-
work with quality diabetes resources within the 
community. Get to know the services offered 
and how those practitioners can assist in rein-
forcing the care plan with the patient. Establish 
a collaborative communication method with 
each provider to streamline referrals and share 
important assessment information to drive 
quality care. Key members of each patient’s 
diabetes care team may include a registered di-
etitian, a diabetes education provider, an oph-
thalmologist, a dentist, a pharmacist, a podia-
trist, a psychologist, a social worker, an exercise 
physiologist and other professionals who can 
meet the patient’s needs.12

A registered dietitian, or RD, who is knowl-
edgeable about the needs of a patient with 
diabetes is an important resource to include 
soon after diagnosis of diabetes or prediabetes. 
Patients who may be faced with weight-loss 
needs or general nutrition goals need support. 
Modest weight loss early in treatment leads to 
better medical outcomes and improved patient 
engagement. Refer patients to an RD who can 
assist in creating an individual plan for the pa-
tient that allows favorite foods to be included 
to support life-long behavior change. While set-
calorie sample meal plans and websites can pro-
vide a starting point for patients needing nutri-
tional guidance, the personal approach provides  
longer-term success.

Diabetes education is an important and of-
ten overlooked part of the treatment plan.13 A 
diagnosis of diabetes often comes with exten-
sive needs for behavior change and self-care 
practice skills development, depending upon 
the therapy chosen. A number of resources are 
available online from various public resourc-
es, as well as individual product and manu-
facturer websites. A list of publicly available 
options is provided in Figure 1. In addition to 
on-demand Web-based and printed resourc-
es, consider referrals into structured classes 
and programs. Group classes and individual 
coaching programs provide patients with an 
opportunity to meet other patients living with 
diabetes and to develop relationships and net-
works of support.

Quality programs are structured to follow 
the American Diabetes Association Diabetes 
Self-Management Education and Training 
Standards, and often are organized by Certi-
fied Diabetes Educators and other healthcare 
providers who have completed diabetes-spe-
cific training. The American Diabetes Associa-
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• American Diabetes Association (patient and professional resources): Diabetes.org 
• American Association of Diabetes Educators (professional resources): DiabetesEducator.org
• International Diabetes Federation (patient and professional resources): IDF.org/LifeforaChild/diabetes-

education-resources 
• National Diabetes Education Program (patient resources): NDEP.NIH.gov 
• Centers for Disease Control and Prevention Diabetes Resources (patient resources): CDC.gov/diabetes 
• National Institute of Diabetes and Digestive and Kidney Disease (patient resources): www.NIDDK.NIH.gov 

Figure 1
Publicly available diabetes resources

test aDa recommenDation For most aDults Frequency

A1C < 7% — Goal may be personalized based on patient-
specific factors.

Every 3 months if not at goal 
Every 6 months if at goal

Fasting plasma glucose 70 mg/dL to 130 mg/dL Before meals as needed to make 
treatment decisions

Postprandial plasma glucose < 180 mg/dL Measured two hours after a meal as 
needed to make treatment decisions

Blood pressure < 140/80 mmHg 
< 130/80 mmHg in younger patients

Measure at every visit

LDL < 100 mg/dL At least annually; considered the 
primary lipid measure

Triglycerides < 150 mg/dL At least annually

LDL < 100 mg/dL At least annually; considered the 
primary lipid measure

Triglycerides < 150 mg/dL At least annually

HDL > 40 mg/dL (men) 
> 50 mg/dL (women)

At least annually

Urinary albumin excretion < 30 mcg/mg creatinine At diagnosis and annually

Serum creatinine  Measure to estimate GFR and level of CKD present At diagnosis and annually

Comprehensive foot exam Physical inspection of foot, pulses and protective 
sensation

Soon after diagnosis and annually

Eye exam Comprehensive dilated eye exam Soon after diagnosis and annually

Dental exam Comprehensive cleaning and exam for periodontal 
disease

Soon after diagnosis and as recom-
mended by the dental professional 
(usually every six months)

Self-foot exams Self-foot check for cuts, blisters or other changes Daily

Table 2
recommended tests, services and monitoring parameters in Type 2 diabetes
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tion publishes a list of programs that have met 
standardized criteria to be officially recognized 
by the ADA. Hospitals and community organi-
zations also are resources for education. Addi-
tionally, there are a number of growing employ-
er-based programs that position a pharmacist as 
a diabetes coach to meet with the patient to assist 
with frequent assessment, self-care skills devel-
opment, care advocacy, provider communica-
tion and follow-up between primary care visits, 
as well as therapy adjustment recommenda-
tions.14,15 Linking with quality resources allows 
the primary care practice to be more efficient and 
effective in meeting clinical guidelines. 

treatmeNt
co-morbid conditions

While the focus of this lesson is on treatment 
options for Type 2 diabetes, it is important to 
note that cardiovascular disease, hypertension, 
kidney disease, neuropathies and depression 
evaluation, and treatment are critical for the pa-
tient living with diabetes. The Standards of Medical 
Care in Diabetes 2013, published by the American 
Diabetes Association, includes specific treatment 
guidelines and goals for diabetes co-morbid con-
ditions.5  Table 2 provides a summary of tests, 
services and monitoring parameters that are rec-
ommended by the American Diabetes Associa-
tion following the diagnosis of Type 2 diabetes.

Hypertension
Diabetes clinical guidelines require the mea-

surement of blood pressure at all routine visits. 
Identified high blood pressure should be con-
firmed on a subsequent day. Once the diagnosis 
is confirmed, treatment goals are 140/80 mmHg 
for all patients with a more aggressive goal of 
130/80 mmHg in younger patients and those 
where treatment doesn’t create undue burden. 
All patients with diabetes and hypertension 
should be treated with lifestyle interventions 
and an ACE inhibitor or an angiotensin recep-
tor blocker, depending upon patient tolerance. 
Multiple agents may be required to achieve rec-
ommended goals. Dosing of at least one of the 
agents at bedtime also is recommended.5

Lipid management
Clinical guidelines focus on LDL as the key 

monitoring parameter for patients with diabetes, 
with a goal of less than 100 mg/dL. Those con-
sidered high risk or with overt cardiovascular 
disease should be treated to a goal of less than 70 
mg/dL. Weight loss and lifestyle modifications 
are the starting point, with primary treatment 
focusing on the use of statins in those with a his-
tory of myocardial infarction or those older than 
40 years with additional risk factors.5

Other treatment considerations
At diagnosis of Type 2 diabetes, a complete 

cardiovascular evaluation is needed, as well as 
screening for urine albumin excretion and se-
rum creatinine. These tests should be performed 

yearly. Recommend a yearly dilated eye exam 
and thorough exam by an ophthalmologist or 
optometrist to begin within a few weeks of di-
agnosis. Annual foot exams also are indicated. 
Other common co-morbidities to add to future 
assessment processes include hearing impair-
ment, obstructive sleep apnea, fatty liver disease, 
low testosterone in men, periodontal disease, 
fractures, depression, cognitive impairment and 
certain cancers. Recommend at least 150 minutes 
per week of walking or other appropriate physi-
cal activity, smoking cessation, weight loss and 
an annual influenza vaccine. Assess the need for 
pneumococcal, tetanus/diphtheria and other 
appropriate vaccines.5

Prediabetes treatment
When diagnostic measures determine that 

the patient has prediabetes, evidence gathered 
from the 1996 Diabetes Prevention Program, or 
DPP, indicates that a care plan for prevention 
needs to be established quickly. The program, 
described as the largest diabetes prevention 
trial with the greatest ethnic diversity to date, 
randomized the 3,800 subjects into four inter-
vention groups. The groups included inten-
sive lifestyle modification or standard lifestyle 
modification plus placebo, metformin or trogli-
tazone.15 Although the study arms were modi-
fied slightly in 1998 due to a reported case of 
fatal liver failure, the overall study ended early 
because of the significant benefit observed in 
the intensive lifestyle modification arm and the 
metformin arm. It was shown that the intensive 
lifestyle modification arm resulted in a 58% re-
duction of the progression to Type 2 diabetes, 
and metformin reduced the risk by 31%. Fur-
ther analysis and follow-up is continuing, with 
additional insights expected.15 

The key take-away from this trial is that 
patients with prediabetes can reduce the risk 

of developing diabetes by implementing cost-
effective preventive interventions. It has been 
proven that achieving a moderate weight loss of 
7% and incorporating moderate physical activity 
into the day for 30 minutes at least five days per 
week cuts the risk of diabetes. Based upon the 
success of the DPP, the Centers for Disease Con-
trol and Prevention has organized a national ini-
tiative lifestyle change program targeting Type 2 
diabetes. The program works with community 
partners to assist participants in matching with 
a lifestyle coach to take part in core education 
sessions over the course of a year. Information 
about this program is available at CDC.gov/ 
diabetes/prevention.

For patients for whom the intensive lifestyle 
change model isn’t practical or achieving the de-
sired results, metformin therapy is recommend-
ed. Metformin safety and dosing considerations 
are included later in this lesson.

type 2 diabetes treatment
When a diagnosis of Type 2 diabetes is con-

firmed, a number of treatment guidelines and 
clinical protocols are immediately pertinent to 
the patient’s care plan. Many of the recommen-
dations have already been discussed in this les-
son. Prioritizing treatment goals and monitoring 
parameters is an extensive undertaking to en-
sure that the patient is offered the best options 
for delaying disease-related complications and 
negative health outcomes. In the past, step-wise 
specific algorithms were presented that began 
with prescriptive lifestyle changes and later 
recommended therapy options. Patients with 
Type 2 diabetes often were started on an oral 
medication following the failure of the lifestyle 
intervention in achieving the desired clinical 
improvement. Evaluation and treatment adjust-
ments occurred over time, with insulin often be-
ing a last resort, even offered as a threat by well 
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class a1c reDuction hyPoglycemia risk weight imPact cost

Alpha-glucosidase inhibitors 0.5%-1% Low to none No Impact Moderate

Amylin analogs 0.5%-1% Marked risk 
(decrease insulin)

Loss High

Biguanides 1%-1.5% Low to none No Impact Low

Bile acid sequestrants 0.5%-1% No risk No Impact High

Dopamine agonists 0.5%-1% No risk No Impact High

Dipeptidyl peptidase-4  
(DPP-4) inhibitors

0.5%-1% Low to none No Impact High

Glucagon-like peptide  
(GLP-1) agonists

1%-1.5% Low Loss High

Insulins 1.5%-3% Moderate to high Gain Moderate to high

Meglitinides 0.5%-1% Rare risk Limited High

Sodium glucose co-trans-
porter 2 (SGLT2) inhibitors

0.7%-1% Low Loss High

Sulfonylurea 1%-1.5% Moderate to high Gain Low

Thiazolidinedione 1%-1.5% No risk Possible gain High

Table 3
Diabetes drug category impact summary
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meaning providers.

Much has changed with the approach to 
treatment over the last decade. This is due 
partly to the addition of new drug classes with 
additional mechanisms of action, but also is at-
tributed to the focus on evidence-based guide-
line development that also have practical ap-
plication possibilities. There are two primary 
organizations in the diabetes community with 
the levels of expertise needed who publish 
regular guidelines and position statements. 
Each organization develops recommendations 
after extensive and exhaustive evaluation of 
the literature and with input from practicing 
clinicians. Those organizations are the Ameri-
can Diabetes Association and the American 
Association of Clinical Endocrinologists. Each 
of these organizations published recent guide-
lines for diabetes therapy in Type 2 diabetes.17

The American Association of Clinical Endo-
crinologists published the AACE Comprehen-
sive Diabetes Management Algorithm 2013 
in the March/April 2013 issue of Endocrine 
Practice. The document was created to present 
a number of algorithms and medication pro-
files for treatment. Key messages in the docu-
ment include the need to personalize the A1C 
treatment goal based on age, co-morbid con-
ditions, risk of hypoglycemia, patient motiva-
tion, adherence and life expectancy. The group 
maintains the A1C goal of no more than 6.5% 
unless patient-specific factors suggest a differ-
ent target. Therapy recommendations also are 
variable.18 The guidelines state that patient-
specific factors, along with medication-specific 
factors, should guide the selection of treatment 
options. Medication-related factors include 
risk of hypoglycemia, safety, adherence and 
cost. Cost assessment involves not only the 
purchase price of the medication, but also fac-
tors in the total medical costs of therapy and 
absence of appropriate therapy. Weight gain is 
specifically addressed as a component of the 
medication evaluation process. The guide-
line urges practitioners to implement therapy 
sooner and to evaluate needed adjustments 
every three months until the patient is at the 
desired goal and stable. Medication options 
begin with metformin and offer other therapy 
additions based upon the A1C measurement 
at the initiation of therapy. The guideline also 
indicates a preference of rapid-acting insulin 
analogs over regular insulin and long-acting 
analogs over NPH insulin based upon predict-
ability and reduced hypoglycemia risk.18

The American Diabetes Association, or 
ADA, publishes annual Clinical Practice 
Guidelines in the January issue of Diabetes 
Care each year. In June 2012, an official posi-
tion statement was published by the ADA and 
the European Association for the Study of Dia-
betes, or EASD. The article, entitled “Manage-
ment of Hyperglycemia in Type 2 Diabetes: A 
Patient-Centered Approach,” also stresses the 
need to begin therapy based upon patient fac-

tors.19 The authors acknowledge that ultimate-
ly it is the patient who will make the decisions 
regarding lifestyle changes and pharmaceuti-
cal interventions that he or she will use. Part-
nering with patients at the initiation of therapy 
produces better outcomes, in that the patients 
are more likely to adhere to therapies that 
they had a part in choosing. The ADA/EASD 
guideline recommends a general A1C treat-
ment goal of less than 7%. Authors offer that 
a more aggressive goal may be indicated in 
patients with short disease duration, long life 

expectancy and absence of significant CVD as 
long as hypoglycemia or other adverse effects 
can be avoided. Adjustment to a less stringent 
A1C goal may be appropriate for patients with 
a history of hypoglycemia, limited life expec-
tancy, advanced complications, extreme co-
morbidities or inability to achieve traditional 
goals. Key therapy and management points 
offered by the ADA/EASD include the need 
to individualize therapy selections; the impor-
tance of including diet, exercise and education 
as a foundation for care; the need to include 

meDication ProPrietary available starting Dose

alpha-glucosidase inhibitors a1c: 0.5% to 1%
hypo: Low to no risk

weight: No impact
cost: Moderate

Acarbose Precose 25 mg, 50 mg, 100 mg 25 mg three times daily at the first bite of a meal

Miglitol Glyset 25 mg, 50 mg, 100 mg 25 mg three times daily at the first bite of a meal

biguanides a1c: 1% to 1.5%
hypo: Low to no risk

weight: No impact
cost: Low

Metformin Glucophage 500 mg, 850 mg, 1,000 mg 500 mg twice daily with food or 850 mg daily with food 

Metformin XR GlucophageXR 500 mg, 750 mg 500 mg daily with food

bile acid sequestrants a1c: 0.5% to 1%
hypo: No risk

weight: No impact
cost: High

Colesevelam Welchol 625 mg Three tablets twice daily with food

Dopamine agonists a1c: 0.5% to 1%
hypo: No risk

weight: No impact
cost: High

Bromocriptine Cycloset 0.8 mg 0.8 mg once daily within two hours of waking with food

Dipeptidyl peptidase-4  
(DPP-4) inhibitors

a1c: 0.5% to 1%
hypo: Low to no risk

weight: No impact
cost: High

Sitagliptin Januvia 25 mg, 50 mg, 100 mg 100 mg once daily with or without food

Vildagliptin Galvus 50 mg 50 mg once daily in the morning with or without food

Saxgliptin Onglyza 2.5 mg, 5 mg 2.5 mg or 5 mg once daily with or without food

Linagliptin Tradjenta 5 mg 5 mg once daily with or without food

Alogliptin Nesina 6.25 mg, 12.5 mg, 25 mg 25 mg once daily with or without food

meglitindes a1c: 0.5% to 1%
hypo: Rare risk

weight: Limited potential
cost: High

Nateglinide Starlix 60 mg, 120 mg 60 mg to 120 mg three times daily, one minute to  
30 minutes before meals

Repaglinide Prandin 0.5 mg, 1 mg, 2 mg 0.5 mg three times daily 15 minutes to 30 minutes  
before meals (A1C<8%); 1 mg or 2 mg three times daily  
15 minutes to 30 minutes before meals (A1C>8%)

sodium-glucose co-transporter 2 
(sglt2) inhibitor

a1c: 0.7% to 1%
hypo: Low risk when 
used alone

weight: Gain
cost: Low

Canagliflozin Invokana 100 mg, 300 mg 100 mg once daily before the first meal of the day

sulfonylurea a1c: 1% to 1.5%
hypo: Moderate to high

weight: Gain
cost: Low

Glyburide Diabeta 1.25 mg, 2.5 mg, 5 mg 2.5 mg to 5 mg daily with first meal 

Glyburide Micronized Glynase 1.5 mg, 3 mg, 6 mg 1.5 mg to 3 mg daily with first meal

Glimepiride Amaryl 1 mg, 2 mg, 3 mg, 4 mg 1 mg to 2 mg daily with first meal

thiazolidinedione
a1c: 1% to 1.5%
hypo: No risk when  
used alone

weight: Possible gain
cost: High

Pioglitazone Actos 15 mg, 30 mg, 45 mg 15 mg to 30 mg daily without regard to meals

Rosiglitazone Avandia 2 mg, 4 mg, 8 mg 4 mg once daily; registration required

Table 4 
oral diabetes medication prescribing summary
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Alpha-glucosidase inhibitors class:
The alpha-glucosidase inhibitor class of medications works to block the 

alpha-glucosidase enzyme in the brush borders of the small intestine to slow the 
conversion of carbohydrates into glucose. 

Alpha-glucosidase inhibitors are expected to reduce A1C by 0.5% to 1%. There 
is low to no risk of hypoglycemia when the agents are used alone, and there is 
no impact on weight. Alpha-glucosidase inhibitors are considered moderate 
cost therapy options. Potential side effects include gas, bloating and diarrhea. 
Advantages of the class offered by the American Diabetes Association include 
decreased post prandial glucose excursions and decreased cardiovascular events. 
Noted disadvantages include gastrointestinal side effects, modest A1C efficacy 
and a frequent dosing schedule. If hypoglycemia occurs — caused by concomitant 
therapy — glucose must be used for treatment.

Agent(s) included in the class: 

Acarbose20

• Strengths available: Acarbose 25 mg, 50 mg, 100 mg 
• Recommended starting dose: Begin with 25 mg three times daily as 

tolerated with the first bite of a meal. 
• Titration: Dosage should be adjusted based upon post-prandial glucose 

measurements and patient tolerance at four- to eight-week intervals until 
patient goals are maintained. The maximum dose for patients weighing no 
more than 60 kg is 50 mg three times daily and 100 mg three times daily for 
patients weighing more than 60 kg.18,19

Miglitol21

• Strengths available: Miglitol 25 mg, 50 mg, 100 mg
• Recommended starting dose: Begin with 25 mg three times daily as 

tolerated with the first bite of a meal. If side effects are pronounced, a 
starting dose of 25 mg daily should be used. Miglitol primarily is excreted by 
the kidneys. Use with caution with decreased kidney function.

• Titration: Dosage should be adjusted based upon post-prandial glucose 
measurements, and patient tolerance at four- to eight-week intervals until 
patient goals are maintained. The maximum dose for patients is 100 mg 
three times daily.

Biguanide class:
The biguanide class of medications works to activate AMP-kinase, reducing 

hepatic glucose production by inhibiting glycogenolysis and gluconeogenesis. 
These agents also improve insulin sensitivity in the muscle and fat cells. 

Biguanides are expected to reduce A1C by 1% to 1.5%. There is low to no 
risk of hypoglycemia when the agents are used alone, and there is no impact on 
weight. Biguanides are considered low-cost therapy options. Potential side effects 
include nausea that often subsides with continued therapy and the possibility of 
lactic acidosis. Key monitoring parameters include serum creatinine levels as the 
medication is excreted by the kidney. Biguanides are contraindicated in patients 
with renal impairment. Advantages offered by the American Diabetes Association 
include extensive experience with the medication, as well as a likelihood 
of decreased cardiovascular disease events. Noted disadvantages include 
gastrointestinal side effects, lactic acidosis, vitamin B12 deficiency, CKD, hypoxia 
and possible dehydration. Biguanides were listed as a first choice of therapy by 
both the ADA/EASD and the AACE guidelines.18,19

Agent(s) included in the class: 

Metformin22

• Strengths available: Metformin 500 mg, 850 mg, 1,000 mg;  
Metformin XR 500 mg, 750 mg

• Recommended starting dose: 500 mg twice daily with food or 850 mg 
daily with food

• Titration: Increase dose in increments of 500 mg weekly of 850 mg every 
two weeks to a maximum of 2,550 mg per day for adults and 2,000 mg per 
day in children ages 10 years to 16 years. Divide doses greater than 2,000 
mg into three times daily. The extended-release product should be given at 
bedtime with food.

preferences, needs and values of the patient 
when selecting treatment; the importance of 
including cardiovascular risk reduction as a 
focus of therapy; specific guidance that met-
formin should be considered first-line treat-
ment unless contraindications exist; the need 
to add additional agents as reasonable to mini-
mize side effects; and awareness that insulin 
is an option that ultimately may be required 
to maintain glucose control. As the medica-
tion treatment strategies are presented, the 
authors list metformin as a primary first-line 
treatment option unless it is contraindicated. 
When treatment goals are not met with met-
formin, additional agents are recommended. 

Selection of appropriate agents should be 
made with awareness and balance of benefits 
and risks. Key evaluation points when person-
alizing therapy beyond metformin include the 
overall impact that the agent has on reducing 
A1C, the risk of hypoglycemia, the potential 
to cause weight gain, total costs of therapy 
and primary side effects.19 Table 3 provides a 
summary of the impact that each of the drug 
categories has on the primary decision fac-
tors.  As indicated earlier, authors stress that 
both the prescriber and the patient evaluate 
potential therapy and make a decision to-
gether. In this interaction, the prescriber has 
a responsibility to provide expert guidance 

concerning the product choices and allow 
the patient to decide the therapies that will 
best fit within all of the resources available to  
the patient.

Product review
A discussion of available drug classes and 

agents will follow. In each discussion, an 
evaluation of the primary decision points to 
be used by the prescriber in selecting options 
for therapy will be highlighted. All discussion 
information will review nonproprietary com-
pound characteristics. As an aid for prescrib-
ing medication, summaries will be provided in 
Table 4, Table 5 and Table 6.



7 • november/december 2013 DSNCOllabOrativeCare.COm

CE LEssonClinician
oral meDicaTionS For TyPe 2 DiabeTeS

Bile acid sequestrant class:
The bile acid sequestrant class of medications works to bind bile acids in the 

intestinal tract to increase hepatic bile acid production. This action reduces hepatic 
insulin resistance, leading to a reduction in hepatic glucose production. The 
agent may have an effect on molecular glucose mediators and reduce intestinal  
glucose absorption. 

Bile acid sequestrants are expected to reduce A1C by 0.5% to 1%. There is 
no risk of hypoglycemia when the agents are used alone, and there is no impact 
on weight. Bile acid sequestrants are considered high-cost therapy options. 
Potential side effects include nausea, bloating, constipation and increased 
triglycerides. These agents may decrease the absorption of other medications 
and can lower LDL up to 20%.18,19

Agent(s) included in the class: 

Colesevelam23

• Strengths available: Colesevelam 625 mg       
• Recommended starting dose: Three tablets twice daily with food or six 

tablets daily with food. Colesevelam should be taken with plenty of water.

Dopamine agonist class:
 The dopamine agonist class of medications works to activate dopaminergic 

receptors and may centrally reverse many of the metabolic changes experienced 
with insulin resistance and obesity. 

Dopamine agonists are expected to reduce A1C by 0.5% to 1%. There is no 
risk of hypoglycemia when the agents are used alone, and there is no impact on 
weight. Dopamine agonists are considered high-cost therapy options. Potential 
side effects include nausea, fatigue, rhinitis, hypotension and syncope, especially 
during dose titration. Advantages offered by the American Diabetes Association 
include no hypoglycemia and reduced cardiovascular disease events. Noted 
disadvantages include the identified side-effect profile.18,19

Agent(s) included in the class: 

Bromocriptine24

• Strengths available: Bromocriptine 0.8 mg
• Recommended starting dose: 0.8 mg once daily within two hours of 

waking in the morning with food
• Titration: Increase the dose by one tablet per week to achieve the dosing 

range of 1.6 mg to 4.8 mg.

Dipeptidyl peptidase-4 (DPP-4) inhibitors class:
 The DPP-4 inhibitors class of medications — also known as gliptins or incretin 

enhancers — works to inhibit the breakdown of endogenous active incretins, 
increasing GLP-1 and GIP concentrations, which creates a glucose-dependent 
increase in insulin secretion and decrease in glucagon secretion.

DPP-4 inhibitors are expected to reduce A1C by 0.5% to 1%. There is low to no 
risk of hypoglycemia when the agents are used alone, and there is no impact on 
weight. DPP-4 inhibitors are considered high-cost therapy options. These agents 
typically are well-tolerated, although there is documented evidence of pancreatitis, 
which may be linked to the diagnosis of diabetes.

Dosage adjustment with renal impairment is needed with sitagliptin, saxagliptin 
and linagliptin. Advantages offered by the American Diabetes Association include 
no hypoglycemia and the fact that the class is well-tolerated. Noted disadvantages 
include limited A1C effects, urticarial, angioedema and the possibility  
of pancreatitis.18,19

Agent(s) included in the class: 

Sitagliptin25

• Strengths available:  Sitagliptin 25 mg, 50 mg, 100 mg        
• Recommended starting dose:  100 mg once daily with or without food. 
• Titration: Dosage adjustment to 50 mg daily is needed for patients with 

moderate renal insufficiency (i.e., creatinine clearance 30 mL/min to 50 mL/
min). Further reduction to 25 mg is needed for patients with severe renal 
insufficiency (i.e., creatinine clearance < 30 mL/min). Renal clearance 
should be closely monitored. Post-marketing cases of pancreatitis also were 
reported, requiring careful monitoring.

Vildagliptin26

• Strengths available: Vildagliptin, 50 mg     
• Recommended starting dose: The manufacturer recommends 

individualizing the starting dose. A typical starting dose is 50 mg daily in 
the morning. The maximum dose is 100 mg daily. If the maximum dose is 
used, the dose should be provided as 50 mg in the morning and evening. 
Vildagliptin can be given with or without food. 

• Titration: No dosage adjustment is needed in mild renal insufficiency. 
Vildagliptin is not recommended for patients with moderate renal insufficiency 
or patients with severe renal insufficiency. Renal clearance should be closely 
monitored in all patients. Vildagliptin also is not recommended in patients with  
hepatic impairment. 

Saxagliptin27

• Strengths available: Saxagliptin 2.5 mg, 5 mg (cont’d on page 8)        
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Meglitinides class:
 The meglitinide class of medications works to close the KATP channels on β-cell 

plasma membranes to stimulate pancreatic insulin secretion.
Meglitinides are inhibitors are expected to reduce A1C by 0.5% to 1%. There is a 

risk of hypoglycemia that is considered rare. Meglitinides are considered high-cost 
therapy options and have limited potential to cause weight gain. These agents are 
well-suited for patients who have irregular eating schedules as a potential substitute 
for sulfonylureas. Advantages offered by the American Diabetes Association include 
reduced postprandial excursions and dosing flexibility. Noted disadvantages include 
limited hypoglycemia and weight gain, and frequent dosing schedule.18,19

Agent(s) included in the class: 

Nateglinide30

• Strengths available: Nateglinide 60 mg, 120 mg         
• Recommended starting dose: 120 mg three times daily given one to 30 

minutes before meals. 60 mg may be used if patients are near treatment 
goals at initiation of therapy. Patients should be advised to skip the dose of 
medication if the meal will be missed.

• Titration: No dosage reductions are needed in hepatic or renal impairment. 
Nateglinide should be used with caution in patients with severe  
liver disease.

Repaglinide31

• Strengths available: Repaglinide 0.5 mg, 1 mg, 2 mg        
• Recommended starting dose:  For patients with an A1C less than 8%, the 

starting dose is 0.5 mg three times daily 15 to 30 minutes before a meal. 
For patients with an A1C of at least 8%, the dose is 1 mg or 2 mg given 15 
to 30 minutes before meals. Patients should be advised to skip the dose of 
medication if the meal will be missed.

• Repaglinide is metabolized by cytochrome p450 enzymes 2C8 and 3A4. 
Caution is needed when repaglinide is used with drugs that inhibit or 
induce the cytochrome p450 system.

• Patients with severe renal impairment should begin treatment with 0.5 
mg and be carefully monitored. Repaglinide should be used cautiously in 
patients with hepatic impairment. 

oral meDicaTionS For TyPe 2 DiabeTeS

Dipeptidyl peptidase-4 (DPP-4) inhibitors class (cont’d from page 7): Agent(s) included in the class: 

Saxagliptin27 (cont’d from page 7)
• Recommended starting dose :  2.5 mg or 5 mg once daily with or without food.
• Titration: The 2.5 mg dose should be used for patients with moderate 

renal insufficiency and severe renal insufficiency. In addition, the 2.5 mg 
dose should be used with patients receiving strong cytochrome P450 3A4/5 
inhibitors. Renal clearance should be closely monitored. Post-marketing 
cases of pancreatitis also were reported, requiring careful monitoring.

Linagliptin28

• Strengths available: Linagliptin 5 mg         
• Recommended starting dose:  5 mg once daily with or without food.
• Titration: No dosage adjustment is needed in renal insufficiency. Post-marketing 

cases of pancreatitis also were reported, requiring careful monitoring. The 
efficacy of linagliptin is reduced when administered with cytochrome P450 
3A4/5 inhibitors.

Alogliptin29

• Strengths available: Alogliptin 6.25 mg, 12.5 mg, 25 mg        
• Recommended starting dose:  25 mg once daily with or without food.
• Titration: Dosage adjustment to 12.5 mg daily is needed for patients with 

moderate renal insufficiency. Further reduction to 6.25 mg is needed for 
patients with severe renal insufficiency. Renal clearance should be closely 
monitored before and during therapy. Post-marketing cases of pancreatitis 
also were reported requiring careful monitoring. Post-marketing cases 
of hepatic failure also have been reported. Therapy should be used after 
reviewing a liver panel and should be used with caution in patients with 
abnormal liver tests.
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Thiazolidinedione (TZD) class:
The Thiazolidinedione class of medications works to activate the nuclear 

transcriptase factor PPAR-gamma to increase glucose transporter expression and 
enhance insulin sensitivity in muscle and fat. (cont’d on page 10)

Agent(s) included in the class: 

Pioglitazone38

• Strengths available: Pioglitazone 15 mg, 30 mg, 45 mg (cont’d on page 10)   

Sodium-glucose co-transporter 2 (SGLT2) inhibitor class:
The SGLT2 inhibitor class of medications works to block SGLT2 and reduce 

the reabsorption of filtered glucose, lowering the renal threshold for glucose and 
increasing excretion.

SGLT2 inhibitors are expected to reduce A1C by 0.7% to 1%. There is a low 
risk of hypoglycemia when used alone. SGLT2 inhibitors are considered high-cost 
therapy options and cause weight loss. These agents are the newest therapy 
available and have limited post-marketing data available. Patients may be at 
an increased risk for genital fungal infections, urinary tract infections, increased 
urination, thirst, constipation and abdominal pain. These agents were approved 
after the ADA/EASD guidelines were published.18,32,33

Agent(s) included in the class: 

Canagliflozin34

• Strengths available: Canagliflozin 100 mg, 300 mg        
• Recommended starting dose: The starting dose is 100 mg once daily 

taken before the first meal of the day. The dose can be increased to 300 mg 
in patients tolerating the agent who have a GFR of 60 mL/min or greater and 
are in need of greater glycemic control. Renal function must be assessed 
before beginning therapy, and the medication should be discontinued 
if the GFR falls below 45 mL/min. Monitor patients to assess and correct 
hypovolemia in patients with renal impairment, the elderly, patients with 
low systolic blood pressure of diuretics, including ACEi or ARB. Also monitor 
hyperkalemia and hypoglycemia. Canagliflozin also may increase LDL-C. 
Monitoring of lipids is important.

Sulfonylurea class:
 The Sulfonylurea class of medications works to close the KATP channels on 

β-cell plasma membranes to stimulate pancreatic insulin secretion.
Sulfonylureas are expected to reduce A1C by 1% to 1.5%. There is a risk of 

hypoglycemia. Sulfonylureas are considered low-cost therapy options and have 
potential to cause weight gain. Advantages offered by the American Diabetes 
Association include extensive experience with use and decreased microvascular 
risks. Noted disadvantages include limited durability of use, hypoglycemia and 
weight gain.

This class of medications is divided into first-generation and second-generation 
therapy. First-generation agents should be avoided, as second-generation agents 
have improved safety and efficacy profiles. First-generation agents include 
chlorpropamide, tolazamide and tolbutamide.18,19

Second-generation agent(s) included in the class: 

Glyburide35

• Strengths available: Glyburide 1.25 mg, 2.5 mg, 5 mg;  
Glyburide micronized 1.5 mg, 3 mg, 6 mg 

• Recommended starting dose:  Dosing should be individualized. The usual 
starting dose is 2.5 mg to 5 mg daily, administered with breakfast or the first 
main meal.

• Titration: Dosage should be titrated as needed to achieve a maintenance dose 
of 1.25 mg to 20 mg daily given as single or divided doses administered with 
breakfast or the first main meal.

Glipizide36

• Strengths available: Glipizide 5 mg, 10 mg        
• Recommended starting dose: Dosing should be individualized. The usual 

starting dose is 5 mg daily, administered 30 minutes before breakfast or the 
first main meal. Geriatric patients and those with liver disease should be 
started on 2.5 mg. 

• Titration: Dosing titration should be guided by blood glucose response and 
made in increments of 2.5 mg to 5 mg. The maximum daily dose is 40 mg. Doses 
of more than 15 mg should be divided and given before meals.  Glipizide is 
excreted by the kidneys and liver, and may be slowed with impaired hepatic 
and renal function.

Glimepiride37

• Strengths available: Glimepiride 1 mg, 2 mg, 3 mg, 4 mg        
• Recommended starting dose: Dosing should be individualized. The usual 

starting dose is 1 mg to 2 mg daily, administered with breakfast or the first 
main meal.

• Titration: Dosage should be titrated as needed to achieve glucose goals at 
a frequency of one week to two weeks. The dosage should be reduced in 
the elderly and in renal impairment. There is a possible interaction between 
inhibitors and inducers of cytochrome P450 2C9.
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Amylin analog class:
The amylin analog class of medications works by slowing the gastric emptying 

process, causing an increase in satiety and subsequent decreases of glucagon 
secretion following the meal. 

Amylin analogs are expected to reduce A1C by 0.5% to 1%. There is a marked 
risk of hypoglycemia unless the insulin dose with a black box warning is included 
in the package insert. Amylin analogs do contribute to weight loss. Amylin 
analogs are considered high-cost therapy options. Amylin is used in both Type 
1 and Type 2 patients who use insulin therapy. Potential side effects include 
nausea that typically subsides over time and hypoglycemia. Key monitoring 
parameters include an assessment of the patient’s past therapy experiences. 
(cont’d on page 11)

Agent(s) included in the class: 

Pramlintide40

• Strengths available: Pramlintide 1.5 mL multi-dose pen injector containing 
1,000 mcg/mL; 2.7 mL multi-dose pen injector containing 1,000 mcg/mL; 5 mL 
vial containing 600 mcg/mL

• Recommended starting dose: Begin with 60 mcg and increase the dose to 120 
mcg as tolerated. Inject subcutaneously immediately prior to major meals (i.e.,  
> 250 k cal or > 30 gm carbohydrate). 

         (cont’d on page 11)

oral meDicaTionS For TyPe 2 DiabeTeS

Thiazolidinedione (TZD) class (cont’d from page 9):
TZDs are expected to reduce A1C by 1% to 1.5%. There is no risk of hypoglycemia 

when used as monotherapy. TZDs are considered high-cost therapy options and 
have potential to cause weight gain. Advantages offered by the American Diabetes 
Association include no hypoglycemia, durability, increases in HDL-C, decreases in 
triglycerides and decreased cardiovascular events. Noted disadvantages include 
weight gain, edema/heart failure, bone fractures and possible increased risk of 
bladder cancer.18,19

Agent(s) included in the class: 

Pioglitazone38 (cont’d from page 9)
• Recommended starting dose: Dosing should be individualized. The usual 

starting dose is 15 mg to 30 mg daily, administered without regard to meals. 
The dose can be titrated upward to 45 mg once daily. If patient response is 
inadequate, combination therapy should be considered.

• Pioglitazone may cause or exacerbate congestive heart failure. Careful 
monitoring is needed. Serum ALT levels also should be monitored before the 
initiation of therapy and periodically during therapy. Therapy should not be 
initiated if evidence of hepatic dysfunction occurs.

Rosiglitazone39

• Strengths available: Rosiglitazone 2 mg, 4 mg, 8 mg
• Recommended starting dose: Dosing should be individualized. The usual 

starting dose is 4 mg daily, administered without regard to meals. The dose 
can be given as a single dose or in divided doses. To achieve recommended 
treatment goals, the dose can be titrated upward to 8 mg once daily  
(i.e., maximum dose).

• Rosiglitazone may cause or exacerbate congestive heart failure. Careful 
monitoring is needed. Serum ALT levels also should be monitored before the 
initiation of therapy and periodically during therapy. Therapy should not be 
initiated if evidence of hepatic dysfunction occurs. Due to the documented 
risk of myocardial infarction, the agent is only available through a restricted 
distribution program. Rosiglitazone should not be used with insulin.

meDication ProPrietary available starting Dose

amylin analogs a1c: 0.5% to 1%
hypo: Marked risk unless insulin decreased

weight: Loss
cost: High

Pramlintide Symlin Multi-dose vials 60 mcg sq immediately prior to main meals

glucagon-like peptide 1  
(glP-1) agonist

a1c: 1% to 1.5%
hypo: Low

weight: Loss
cost: High

Exenatide Byetta 5 mcg (1.2 mL pen)
0 mcg (2.4 mL pen)

5 mcg twice daily prior to the morning and evening meal

Exenatide XR Bydureon 2 mg 2 mg once weekly

Liraglutide Victoza 0.6 mg, 1.2 mg, 1.8 mg 0.6 mg once daily

Table 5 
injected, non-insulin diabetes medication prescribing summary
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Amylin analog class (cont’d from page 10):
The manufacturer recommends that any patient meeting the following criteria 

should not be considered for therapy. The criteria include poor compliance with 
insulin regimen, poor compliance with prescribed blood-glucose monitoring, 
an A1C of more than 9%, recurrent hypoglycemia within the last six months, 
hypoglycemia unawareness, gastroparesis, concomitant therapy with drugs that 
stimulate gastrointestinal motility and pediatric patients. Advantages offered 
by the American Diabetes Association include decreased post prandial glucose 
excursions and weight reduction. Noted disadvantages include gastrointestinal 
side effects, modest A1C reduction, hypoglycemia, frequent dosage schedule 
requirements and that the product is an injectable medication.18,19

Pramlintide
• Recommended starting dose (cont’d from page 10): Rapid-acting, 

short-acting and split mixed dose insulin adjustment (i.e., 50% reduction) is 
recommended. Include a prescription for pen needles in a quantity sufficient to 
allow a new needle to be used with each injection. If using the multi-dose vial, 
include a prescription for 3/10 cc insulin syringes to allow the proper dose to be 
administered. Also include an order of a glucagon emergency kit and education on 
administration. Recommend that patients protect pramlintide from light and store 
unopened product in the refrigerator. The product cannot be frozen. After a device 
is opened, it can be stored at room temperature (i.e., < 86°) for 30 days. Open 
medication must be discarded after 30 days.

Glucagon-like peptide-1 (GLP-1) agonist class:
 The GLP-1 agonist, or incretin mimetic, class of medications works to activate 

GLP-1 receptors causing a glucose-specific production of insulin and suppression 
of postprandial glucagon. The agent also slows gastric emptying. 

GLP-1 agonists are expected to reduce A1C by 1% to 1.5%. There is a low-risk 
of hypoglycemia and expected weight loss. GLP-1 agonists are considered high-
cost therapy options. Potential side effects include headache, nausea and diarrhea. 
Reports indicate that there may be a link to pancreatitis and renal insufficiency. 
Liraglutide has a potential link to thyroid cell cancer in rodents. Advantages 
offered by the American Diabetes Association include low risk of hypoglycemia 
and weight reduction, as well as a possible potential for improved beta cell mass 
and function. Limited evidence also exists indicating potential cardio-protective 
actions. Noted disadvantages include gastrointestinal side effects, the possibility 
of acute pancreatitis and that the product is an injectable medication with training 
requirements.18,19

Agent(s) included in the class: 

Exenatide41

• Strengths available: Exenatide is available in a concentration of 250 mcg/mL 
targeting: 5 mcg per dose, 60 doses in a 1.2 mL pen; and 10 mcg per dose, 
60 doses in a 2.4 mL pen

• Recommended starting dose: Begin with 5 mcg per dose twice daily prior 
to the morning and evening meal (i.e., at least six hours apart). Increase 
dose to 10 mcg per dose twice daily after one month based upon clinical 
response. There have been post-marketing reports of pancreatitis and renal 
impairment with this agent. Consider other agents if the patient has a history 
of pancreatitis. Monitor the patient closely, and do not use with severe renal 
impairment or end-stage renal disease. If exenatide is prescribed with insulin, 
consider decreasing the insulin dose and carefully monitoring blood sugar to 
avoid hypoglycemia. Do not use with severe gastrointestinal disease. Advise 
patients to store unused product under refrigeration and to protect from 
freezing and from exposure to light. Once a pen is in use, the product can be 
stored at room temperature (i.e., below 77º F) for 30 days, and open pens must 
be discarded after 30 days. When prescribing exenatide, include a prescription 
for pen needles in a quantity sufficient to allow the patient to use a new needle 
with each dose. Also include orders for education and training on the proper 
administration of the medication.

ExenatideXR42

• Strengths available: ExenatideXR is available in a concentration of 250 mcg/
mL targeting 2 mg per kit

• Recommended starting dose (in Type 2 diabetes):  Administer 2 mg per 
dose subcutaneously once every seven days at any time of day without regard 
to meals. This product is provided as a powder and separate diluent vial set 
that requires reconstitution and immediate injection. The product should 
not be used with insulin. ExenatideXR has a black-box warning concerning 
the risk to thyroid C-cell tumors in rats. There also is a warning concerning 
a contraindication in patients with a personal or family history of medullary 
thyroid carcinoma or multiple endocrine neoplasia syndrome Type 2. 

• There have been post-marketing reports of pancreatitis and renal 
impairment with this agent. Consider other agents if the patient has a 
history of pancreatitis. Monitor the patient closely, and do not use with 
severe renal impairment or end-stage renal disease. Do not use with severe 
gastrointestinal disease. Advise patients to store unused product under 
refrigeration and to protect from freezing and from exposure to light. The 
dispensing tray can be stored at room temperature (i.e., below 77º F) for 
28 days, if needed. All injection supplies are included in the ExenatideXR kit. 
(cont’d on page 12)
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Glucagon-like peptide-1 (GLP-1) agonist class (cont’d from page 11) Agent(s) included in the class: 

ExenatideXR (cont’d from page 11)
• Include orders for education and training on the proper administration of the 

medication. The mixing and administration process is complicated and will 
require guidance.

Liraglutide43,44

• Strengths available: Multidose pen that delivers 0.6 mg, 1.2 mg or 1.8 mg
• Recommended starting dose: Initiate therapy at 0.6 mg per day independent 

of meals for one week to reduce gastrointestinal symptoms during titration. 
After one week, increase to 1.2 mg and evaluate control. Dose may be 
increased after the second week to 1.8 mg if needed.

• Consider decreasing the dose of secretagogues if used to reduce hypoglycemia. 
Liraglutide has a black box warning concerning the risk to thyroid C-cell 
tumors in rats. There also is a warning concerning a contraindication in 
patients with a personal or family history of medullary thyroid carcinoma or 
multiple endocrine neoplasia syndrome Type 2. 

• There have been post-marketing reports of pancreatitis with this agent. 
Consider other agents if the patient has a history of pancreatitis. Advise 
patients to store unused product under refrigeration and to protect from 
freezing and from exposure to light. The product can be stored at room 
temperature (i.e., below 86º F) for 30 days if needed.

Insulin class:
 The insulin class of medications works to replace endogenous insulin to 

activate insulin receptors and increase glucose uptake and decrease hepatic 
insulin production. 

Insulin is expected to reduce A1C by 1.5% to 3%. There is a risk of 
hypoglycemia, and there is a potential for weight gain. Insulin has a variable 
cost profile depending upon the product chosen and the dose needed. The 
most common side effects are hypoglycemia and weight gain. Key monitoring 
parameters include blood glucose, renal and hepatic function, as dose 
reduction may be needed if functionality is impaired. Advantages offered by 
the American Diabetes Association include extensive experience, universal and 
unlimited effectiveness, and demonstrated microvascular risk reduction. Noted 
disadvantages include hypoglycemia, weight gain, injectable delivery, training 
requirements and potential insulin “stigma.”18,19

• Agent(s) included in the class: Human NPH, human regular, lispro, aspart, 
glulisine, glargine, detemir, premixed (long-acting and short-acting)

• Strengths available: See Table 3 for available insulin products.
• Recommended starting dose: Insulin therapy should be individualized and 

titrated to attain the patient’s personal glycemic control goal. The American 
Diabetes Association recommends starting with a bedtime or morning dose of 
basal insulin. The beginning dose should be 10 units or 0.2 units/kg, choosing the 
more conservative dose to avoid the risk of hypoglycemia. Using blood-glucose 
monitoring results, the dose can be titrated up by two units every three days until 
the fasting plasma glucose is in the desired target range. For most patients this 
will be 70 mg/dL to 130 mg/dL. Larger increments of increase may be used if 
the fasting glucose is greater than 180 mg/dL. If hypoglycemia is experienced, 
the bedtime dose can be reduced by the greater of four units, or 10%.41 The A1C 
should be measured within two to three months. If the result is at the patient’s 
personal goal, the therapy can be maintained. If the A1C is above goal and the 
fasting glucose results are within goal, intensification of therapy is needed. This 
can be accomplished by adding additional oral agents or by adding bolus insulin 
doses. The American Diabetes Association recommends beginning with four units 
of rapid-acting insulin before breakfast or the main meal and titrating the dose 
using postprandial goals of less than 180 mg/dL or preprandial goals of less than 
130 mg/dL.42

• The American Academy of Clinical Endocrinologists recommends adding insulin 
to a regimen in patients with A1C 7.5% to 9% after failure to meet goals. 
Insulin may be used initially with A1C greater than 9%. The AACE recommends 
beginning therapy with an analog basal insulin (e.g., detemir or glargine). Further 
recommendations include adding an analog bolus insulin (e.g., lispro, aspart or 
glulisine) to the bolus dose to intensify control.18 

• When prescribing insulin, include orders for insulin education and blood-glucose 
monitor supplies and education to ensure a good foundation for success. Include 
a glucagon emergency kit with instructions for a family member or caregiver to 
take part in the administration education and training. Include a prescription for 
appropriate pen needles or insulin syringes based on the insulin delivery needs.
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adjunctive considerations
A1C and blood-glucose monitoring

The ADA recommends monitoring A1C in 
patients who are making treatment adjust-
ments or are not at clinical goals every three 
months. Those patients who are at goal should 
be monitored every six months. As has already 
been discussed in this lesson, A1C goals should 
be personalized based upon several patient 
factors; however, most patients should target 
a goal of less than 7% according to the ADA. 
AACE guidelines identify less than 6.5% as  

the goal.5

The 2013 American Diabetes Association 
Clinical Practice guidelines updated the stance 
on patient self-monitoring of blood glucose 
based upon new evidence. Previously, the 
guideline recommended self-monitoring of 
blood glucose only for those patients using 
multiple daily injections of insulin or using 
pump therapy. Previous guidelines also went 
on to suggest that self-monitoring may be 
useful for patients using other therapies. The 
updated guideline provides additional infor-

mation about when blood-glucose monitoring 
would be useful for insulin users and identifies 
that self-monitoring of blood glucose could 
be valuable for patients using other therapies 
as long as education also is provided about 
how to best use the information in improving 
care.13 This change reinforces the patient-cen-
tered approach to therapy that was discussed  
earlier. As therapy decisions are agreed upon 
by prescribers and patients, engage the pa-
tient in taking responsibility for not only ad-
hering to the therapy plan, but also engaging 
in self-advocacy to improve the attainment 
of clinical goals. Recommend informed self-
monitoring of blood glucose for patients, and 
identify training and other resources to make 
them successful in partnering to improve their  
own care.

Aggressive therapy goals
All of the recent guidelines regarding the 

treatment of diabetes point to personalizing the 
therapy to include reasonable options for the 
patient to achieve the desired clinical goals and 
associated outcomes. New therapies continue to 
be offered to provide greater options for control. 
Despite the growing number of options, statistics 
continue to show that the majority of patients are 
not treated to goal. Specifically, a number of pa-
tients are avoiding injectable therapies. Several 
reasons have been cited, including patient fear, 
lack of training resources and clinical inertia. 
Clinical inertia is defined as a failure of health-
care providers to initiate or intensify therapy 
when indicated.41 Nurse practitioners who lead 
primary care practice treatment goals must com-
bat the tendencies for delays in optimizing ther-
apy for patients. Staying up-to-date on the latest 
clinical updates is critical for the role. The well-
informed practitioner then can assist patients in 
overcoming other obstacles to achieve treatment 
guidelines. While healthcare professionals can’t 
directly impact patients’ behaviors, it is possible 
to initiate education initiatives to drive aware-
ness. This is of great importance for the nurse 
practitioner who is faced with growing demands 
of primary care practice. Working to break down 
barriers and move treatment plans forward is a 
primary responsibility.

Combating patients’ fear of injecting
The literature cites multiple instances of pa-

tient fears of injecting insulin. These reports 
point to anxiety about using needles success-
fully, specifically related to needle length. 
Despite the efforts of certified diabetes edu-
cators and others skilled in training patients, 
resistance, inadequate training retention and 
fear continues to exist. New research may 
assist patients in combating some elements 
of fear and misunderstandings related to  
subcutaneous injections.44

Amylin analogs, GLP-1 agonists and insu-
lin are administered via subcutaneous injec-
tions. In the past, healthcare providers were 

class name inDication onset Peak Duration

Rapid-acting insulin Lispro (Humalog®) Type 1 or Type 2 diabetes 5-10 min 1-3 hrs 3-6 hrs

Aspart (NovoLog®) Type 1 or Type 2 diabetes 5-10 min 1-3 hrs 3-6 hrs

Glulisine (Apidra®) Adult patients with diabe-
tes in combination with 
basal insulin (i.e., alone 
with pump)

5-10 min 1-3 hrs 3-5 hrs

Short-acting insulin Regular
Humulin R®

Novolin R®

Type 1 or Type 2 diabetes 30-60 min 1-5 hrs 3-10 hrs

Intermediate-acting 
insulin

NPH (Humulin N®) Type 1 or Type 2 diabetes 2-4 hrs 4-10 hrs 10-18 hrs

NPH (Novolin N®) 2-4 hrs 4-10 hrs 10-18 hrs

Long-acting insulin Glargine (Lantus®) Type 1 or Type 2 diabetes 1.1 hrs Minimal 24 hrs

Detemir (Levemir®) 1.1 hrs Relatively flat; 
6-8 hrs

Dose dependent
12 hrs (0.2 units/kg) 
20 hrs (0.4 units/kg

Combination insulin NPH + regular
(Humulin 70/30,
Novolin 70/30,
Humulin 50/50)

See individual kinetics above

Humalog 50/50

Humalog 75/25

NovoLog 70/30

Table 6
insulin medications

Jorge, a 53-year-old Hispanic-American male, arrives for his six-month diabetes management visit. Jorge 
has had diabetes for six years and is relatively self-sufficient with his self-care skills. He is using metformin 
and basal insulin at bedtime and has been stable with an A1C of 6.9 for the last year-and-a-half. His A1C 
is up slightly to 7.2%. After discussing possible changes in his life that could be contributing to the higher 
A1C, he admits that he may have missed a few doses of insulin in the last few months. With further probing, 
Jorge shares that he has been skipping some doses as he is beginning to see indentations on his stomach 
and thighs. He shares that he now has a new girlfriend, and he has been letting his vanity get in the way. He 
promises that he’ll do better.

Discussion
While the patient’s desire to “do the right thing” is high and the likelihood of him having success in correcting 
his adherence deficiency also is high, another approach may be warranted. It is clear that side effects from 
his insulin therapy are interfering with his quality of life. Rather than reinforcing the need for Jorge to simply 
adhere to the treatment plan, a different approach is needed.  All patients who are experienced insulin users 
should have their injection technique evaluated at least yearly. During the evaluation, the new guidance of 
using a 4-mm or 5-mm needle, injecting at a 90-degree angle and forgoing the pinch up of the skin may 
help him to identify more sites for injection and to avoid the pitting and other issues related to lipodystrophy. 
More importantly, empowering the patient to take action to control his diabetes and improve his quality of 
life will build patient loyalty.

PaTienT Scenario 2



PracTice PoinTS

• According to the American Diabetes Association, education is a critical part of effective diabetes treatment. 
Several options exist within the community. Recommend programs that adhere to the National Standards 
for Diabetes Education.

• Hypoglycemia is a potential risk for patients who are aggressively managed to clinical goals. Instructing 
patients on actions to take if hypoglycemia occurs is expected. Work with all patients using insulin to 
obtain a glucagon emergency kit and to teach family members and co-workers or caregivers how to 
administer the dose. In addition, teach patients the “Rule of 15” in handling hypoglycemia.

• The Diabetes Prevention Program proved that lifestyle changes can reduce the risk of diabetes in those 
individuals who have prediabetes. The results of the study were so clear that a national initiative was 
established to create community programs to delay or prevent the progression to diabetes. 

• Many patients with Type 2 diabetes are not treated to goal. Take into account the following options when 
considering initiation of insulin therapy.
- Many patients may be using maximum doses of oral diabetes agents and experiencing side effects 

or accelerating failure of the agent.
- Adding insulin is a logical therapy that can bring patients to goal quickly as the agents have the 

greatest effect on A1C and allow dosing variability.
- Many patients with Type 2 diabetes begin therapy with a bedtime or morning dose of a basal insulin.
- Most patients can start with 10 units of a long-acting analog insulin and titrate up by one or two units 

every three days until blood sugar goals are attained. If hypoglycemia results, decreasing the dose 
by four units or 10% of the total dose is recommended.

- Once patients are stabilized on basal insulin, as indicated by fasting blood-glucose measurements 
within goal range, treatment intensification is recommended.

- Adding bolus or meal-time insulin can correct post-prandial glucose excursions and allow A1C 
to normalize.

1 American Diabetes Association Fast Facts: Data and Statistics about Diabetes. Available at: www.professional.diabetes.org/facts Accessed 9/20/2013.  2 Centers for Disease Control and 
Prevention. National Diabetes Fact Sheet: National Estimates and General information on Diabetes and Prediabetes in the United States, 2011. Atlanta, GA: US Department of Health and 
Human Services, Centers for Disease Control and Prevention, 2011.  3 Narayan,K.M., Boyle, J.P., Geiss, L.S, Saaddine, J.B, Thompson,T.J., Impact of Recent Increase in Incidence on Future 
Diabetes Burden: Diabetes Care. 29-9:2114-2116, 2006.  4 New Diabetes Statistics Further Highlight the Urgent Need for Prevention and Early Detection. Internet Wire 8 Feb, 2011. Business 
Insight: Essentials. Web.22 Sept. 2013.  5 Executive Summary: Standards of Medical Care in Diabetes-2013.Diabetes Care.36:S4-S10.  6 Economic Costs of Diabetes in the U.S. in 2012. 
Diabetes Care.36:1033-1046, 2013.  7 Stephens, L. Family Nurse Practitioners:”Value Add” in Outpatient Chronic Disease Management. Primary Care Clinic Office Practice 39:505-603. 2012.  8 
McKinlay, J.B., Marceau, L.D. From cottage industry to a dominant mode of primary care: Staged in the diffusion of a health care innovation (retail clinics). Social Science and Medicine 75:1134-
1141.2012.  9 Obman-Strickland, P.A, Orzano, A.J. et al.Quality of Diabetes Care in Family Medicine Practices: Influence of Nurse-Practitioners and Physician’s Assistants. Annals of Family 
Medicine 6:14-22. 2008.  10 Historical Timeline. American Association of Nurse Practitioners website. http://www.aanp.org/all-about-nps/historical-timeline  Accessed 25 Sept. 2013.  11 Diagnosis 
and Classification of Diabetes Mellitus. Diabetes Care 36:S67-S74.2013.  12 Haas, L., Maryniuk, M., et al. National Standards for Diabetes Self-Management Education and Support. Diabetes Care. 
36-1:S100-S108.  13 Third-Party Reimbursement for Diabetes Care, Self-Management Education, and Supplies. Diabetes Care.36:S98-S99.2013.  14 Farland, M.Z., Byrd, D.C., et al Pharmacist-
Physician Collaboration for Diabetes Care:The Diabetes Initiative Program. The Annals of Pharmacotherapy. 47:781-789. 2013.  15 Ip, E.J., et al. Enhancing Diabetes Care by Adding a Pharmacist 
to the Primary Care Team. American Journal of Health Systems Pharmacy. 70:877-886.2013.  16 National Diabetes Prevention Program website. http://www.cdc.gov/diabetes/prevention/  Accessed 
2 Sept 2013.  17 Bailey, T, Options for Combination Therapy in Type 2 Diabetes: Comparison of the ADA/EASD Position Statement and AACE/ACE Algorithm. The American Journal of Medicine. 
126-9:s10-s20.2013.  18 Garber, A.J. et al. AACE Comprehensive Diabetes Management Algorithm 2013. Endocrine Practice.19:327-335. 2013.  19 Inzucchi, S.E, Nauck, M, et.al Management of 
Hyperglycemia in Type 2 Diabetes: A Patient-Centered Approach. Diabetes Care 35:1364-1379.2012.  20 Precose Package Insert. http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=29a6f213-
bc93-4dbd-bab0-744722b6f0b8 Accessed 22 Sept. 2013.  21 Miglitol Package Insert. http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=75711d16-2d27-476e-a312-d5af448a0e25 Accessed 
22 Sept. 2013.  22 Metformin Package Insert. http://www.fda.gov/ohrms/dockets/dailys/02/May02/053102/800471e6.pdf Accessed 22 Sept. 2013.  23 Welchol Package Insert. http://dailymed.
nlm.nih.gov/dailymed/lookup.cfm?setid=fc274f83-4cd6-47bd-b43e-53a0bf345f11 Accessed 22 Sept. 2013.  24 Bromocriptine Package Insert. http://www.accessdata.fda.gov/drugsatfda_docs/
label/2009/020866lbl.pdf Accessed 22 Sept. 2013.  25 Sitagliptin Package Insert. http://www.fda.gov/Safety/MedWatch/SafetyInformation/Safety-RelatedDrugLabelingChanges/ucm121926.htm 
Accessed 22 Sept. 2013.  26 Vildagliptin Package Insert. http://www.novartis.com.au/PI_PDF/gal.pdf Accessed 22 Sept. 2013.  27 Saxagliptin Package Insert. http://dailymed.nlm.nih.gov/dailymed/
lookup.cfm?setid=d45fc842-2563-4421-86af-a55b3191e19b Accessed 22 Sept. 2013.  28 Linagliptin Package Insert. http://hcp.tradjenta.com/prescribing-information Accessed 22 Sept. 2013.  
29 Alogliptin Package Insert. http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=a3768c7e-aa4c-44d3-bc53-43bb7346c0b0 Accessed 22 Sept. 2013.  30 Nateglinide Package Insert. http://
dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=a7e9f62e-32f8-4a89-8588-74d029c8f6a2 Accessed 22 Sept. 2013.  31 Repaglinide Package Insert . http://dailymed.nlm.nih.gov/dailymed/lookup.
cfm?setid=d6d6c0df-adbf-46a4-a709-091183a56ec2 Accessed 22 Sept. 2013.  32 Sivagnanam, G., A New Drug Belonging to a Novel Class of Drugs for Type 2 Diabetes. Journal of Pharmacology 
and Pharmacotherapeutics. 4-3:224.2013.  33 Gebel,E. A Novel Approach: New diabetes drugs are the first to target the kidneys.Diabetes Forecast:32-34.  34 Canagliflozin Package Insert. http://
dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=b9057d3b-b104-4f09-8a61-c61ef9d4a3f3 Accessed 22 Sept. 2013.  35 Glyburide Package Insert. http://dailymed.nlm.nih.gov/dailymed/lookup.
cfm?setid=172ff8f1-586d-4df1-a4ef-13185d1b40dd Accessed 22 Sept. 2013.  36 Glipizide Package Insert http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=96a24e36-8580-4219-9150-
c1937be7572e Accessed 22 Sept. 2013.  37 Glimepiride Package Insert. http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=222b630b-7e09-43b4-9894-3d87f10add91 Accessed 22 Sept. 2013.  
38 Pioglitazone Package Insert. http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=fd156adc-3174-44da-bff7-eeaef5983f18 Accessed 22 Sept. 2013.  39 Rosiglitazone Package Insert. http://
dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=dd8d7ec8-79b0-4152-8789-d247c77232ce Accessed 22 Sept. 2013.  40 Pramlintide Package Insert. http://dailymed.nlm.nih.gov/dailymed/look.

instructed to teach complicated administra-
tion techniques that included recommending 
different needle lengths and different angles of 
needle insertion depending upon the amount 
of adipose tissue present. Recent studies that 
were conducted have challenged past instruc-
tion methods based upon evidence of deliv-
ery into the subcutaneous tissue and effect on 
glucose control goals following administra-
tion. Researchers found that the skin thickness 
was relatively consistent despite variances in 
adipose tissue. It also was determined that pa-
tients risked injection into intramuscular tis-
sue when using more traditional “non-short” 
needle lengths. Longer needle lengths require 
pinching prior to insertion. This step can com-
plicate the injection process and contribute to 
lipodystrophy and other adverse experiences. 
In addition, evidence exists that indicates that 
patient fear is greater with longer needles. In 
general, patients have increased perceived 
comfort with shorter needles. This perception 
increases adherence to therapy.44

From this research, new guidance concern-
ing injection technique is available. Most pa-
tients are able to inject subcutaneous therapies 
successfully using shorter (e.g., 4 mm or 5 mm) 
pen needles and syringes using a 90-degree 
angle of insertion without pinching a skin-
fold prior to insertion. Children and very thin 
adults may still need to angle insertion of the 
needle and may need to pinch a skinfold when 
using arms and thighs. For patients who con-
tinue to use 6-, 8-, or 12.7-mm needle lengths, 
pinching is needed to avoid reaching intra-
muscular tissue. For new patients, prescribe 
4-mm or 5-mm pen needles and 6-mm needle 
insulin syringes. For patients previously using 
subcutaneous therapies, new guidance indi-

cates that patient injection technique should 
be evaluated and corrected at least yearly. 
Consider simplifying injection processes for  
experienced patients.45

coNclusIoN aNd call to actIoN
Diabetes and prediabetes continue to impact 

the lives of all Americans, from those living 
with the disease to those contributing to cov-
ering the rising healthcare costs. Primary care 

will continue to be tasked with turning the tide 
and working to diagnose and aggressively treat 
this devastating condition. Nurse practitioners 
within retail clinic locations are uniquely posi-
tioned to impact the goals for patients, families 
and the nation. Armed with up-to-date clinical 
guideline knowledge, and convenient and ac-
cessible access points, it is up to the nurse prac-
titioner to initiate earlier, more comprehensive  
evidence-based care.
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Successful completion of “Nurse practitioners 
on the front lines of diabetes diagnosis and man-
agement” is accredited for one hour of continu-
ing education credit. To obtain credit, answer the 
following questions and complete the evaluation 
online at DSNCollaborativeCare.com.

1. The 2013 Clinical Practice Recommenda-
tions have updated treatment guidelines 
that require clinicians to use basal insulin 
therapy for all patients with A1C results 
higher than 9%.
a. True
b. False

2. When diagnosing diabetes, which test 
is the best option for a patient who is 
experiencing symptoms of blurred vision, 
extreme thirst and frequent urination but 
is not able to fast prior to the test? 
a. Point-of-care A1C test kit
b. 2-hour glucose tolerance test
c. FPG test
d. Random blood glucose test

3. Which of the following test results indi-
cates that a patient has prediabetes?
a. Random (non-fasting) blood glucose 

result of 220 mg/dL  
with classic symptoms of diabetes

b. Oral glucose tolerance test result of  
135 mg/dL at 1 hour

c. Fasting Plasma Glucose result of  
110 mg/dL

d. NGSP lab-certified A1C result of 5.4%

4. Which of the following patients would be 
a candidate for glucose screening? 
a. 28-year-old Hispanic female with  

BMI of 29 
b. 45-year-old Caucasian male with  

BMI of 23 
c. Inactive 13-year-old African-American 

female with BMI of 28.5 
d. All of the above

5. Each of the patients described in  
Question 4 were tested, and all test results 
were within the normal range. The nurse 
practitioner should order screening tests 
again in three years, assuming all risk  
factors remain.
a. True
b. False

6. After a diagnosis of prediabetes, what is 
the expected risk reduction as reported 
by the Diabetes Prevention Program for 
patients who begin aggressive lifestyle 
modification to lose 7% of body weight 
and begin moderate walking for 30 min-
utes five days per week?
a. 20% reduction
b. 58% reduction
c. 31% reduction
d. There is no expected benefit without 

metformin.

7. The newest diabetes medication  
on the market today with the least  
post-marketing exposure is colesevelam. 
a. True
b. False

8. Which of the following medications 
below interacts with cytochrome P450 
3A4/5 inhibitors causing the efficacy of the 
medication to be reduced?
a. Nateglinide
b. Canagliflozin
c. Glimepiride
d. Linagliptin

9. Canagliflozin may cause an increase in 
LDL-C and requires careful monitoring of 
the patient’s lipid profile. 
a. True
b. False

10. Which of the following medications 
should never be used with insulin?
a. Metformin 
b. Glipizide
c. Exenatide
d. Rosiglitazone

11. When treating patients with Type 2 dia-
betes, which of the following statements 
is most correct when considering glucose 
treatment goals:
a. Patients who are not at clinical goal 

should have an A1C measurement 
every three months.

b. All patients who have diabetes should be 
treated to an A1C goal of less than 6%. 

c. Patients who are at clinical goal should 
have an A1C measurement once yearly.

d. A1C measurement is not necessary in 
Type 2 diabetes.

12. Which medication is metabolized by 
cytochrome p450 enzymes 2C8 and 3A4, 
requiring caution when used with drugs 
that inhibit or induce the cytochrome 
P450 system?
a. Glimepiride
b. Liraglutide
c. Repaglinide
d. Pramlintide 

13. The medication class that works to acti-
vate receptors causing a glucose-specific 
production of insulin, suppression of 
postprandial glucagon and slows gastric 
emptying is:
a. Meglitinides
b. Alpha-glucosidase inhibitors
c. GLP-1 agonists
d. Bile acid sequestrants

14. Both the American Diabetes Association 
and the American Academy of Clinical 
Endocrinologists have published guide-
lines that stress the importance of  
approaching all patients the same, and 
have drawn structured, specific one-size-
fits-all prescribing formulas. 
a. True
b. False
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15. When patients are diagnosed with dia-
betes, clinical guidelines state that the 
following assessment must be made at 
every routine visit:
a. A complete, comprehensive foot exam
b. A lipid panel
c. Liver function tests
d. Blood pressure

16. The 2013 Type 2 diabetes guidelines 
indicate that therapy decisions should be 
made in collaboration with the patient, 
focusing on key attributes.  Those attri-
butes include:
a. Age/life expectancy
b. Cost
c. Effect on weight
d. All of the above

17. The 2013 Clinical Practice guidelines 
stress that insulin should be positioned 
as an earlier treatment intervention  
especially when A1C goals will not be 
met by other products. Which type of 
insulin is most recommended to begin 
insulin therapy?
a. Bedtime bolus with regular insulin
b. Basal NPH insulin given at each  

main meal
c. Bedtime analog basal insulin
d. None of the above

18. What advice should prescribers provide 
to patients who are fearful of using  
insulin or another injected therapy?
a. Recent research has indicated that all 

patients who need to inject medication 
subcutaneously can use the more 
comfortable 4-mm or 5-mm pen needle 
and 6-mm needle syringes.

b. Most adults do not need to pinch the 
injection site when using a 4-mm or 
5-mm needle length.

c. Newer pen needles and syringes are 
extremely small and thin, making SQ 
injections less painful than blood-
glucose monitoring.

d. All of the above

19. How frequently should medication  
intensification assessments be made?
a. Every three months
b. Yearly
c. Every three years
d. Every six months

20. Besides including patients in therapy de-
cisions, what can prescribers recommend 
to enhance adherence to therapy?
a. Set up adherence mailing programs
b. Recommend diabetes education
c. Institute an automated call reminder 

program
d. None of the above


