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CONTINUING EDUCATION LESSON

LEARNING OBJECTIVES

Upon successfully completing this lesson,

the pharmacist will be able to:

1. Recognize recent updates in the
management of diabetes based on the
Canadian Diabetes Association 2008 Clinical
Practice Guidelines for the Prevention and
Management of Diabetes in Canada.

2. Understand the etiology and epidemiology
of type 2 diabetes in Canada.

3. Recommend treatment for patients with
type 2 diabetes based on the Canadian
Diabetes Association 2008 Clinical Practice
Guidelines algorithm.

4. Understand the mechanism of action of,
and the clinical evidence for, incretin
therapies.

5. Understand the role of the pharmacist in
managing patients with type 2 diabetes.

INSTRUCTIONS

1. After carefully reading this lesson, study
each question and select the one answer you
believe to be correct. Circle the appropriate
letter on the attached reply card or answer
online at www.pharmacygateway.ca in the
CE Online section, “More CCCEP-Approved”
area.

2. To pass this lesson, a grade of 70%

(14 out of 20) is required. If you pass,
your CEU(s) will be recorded with the
relevant provincial authority(ies).
(Note: some provinces require individual
pharmacists to notify them.)

ANSWERING OPTIONS

A. For immediate results, answer online
at www.pharmacygateway.ca
in the CE Online section,
“More CCCEP-Approved” area.

. Mail or fax the printed answer card to
(416) 764-3937. Your reply card will
be marked and you will be advised of
your results within six to eight weeks
in a letter from Rogers Publishing.
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INTRODUCTION

Type 2 diabetes is a serious chronic illness
associated with considerable morbidity, mor-
tality, and significant costs to the individual
suffering from diabetes and to society as a
whole.! The prevalence of type 2 diabetes is
steadily increasing in Canada due to an aging
population, the rising prevalence of obesity,
increased immigration from high-risk popula-
tions, and growth of the disease in the Aborigi-
nal population.! As a result, the demand on
healthcare professionals who treat patients
with diabetes is increasing, and pharmacists
are in an ideal position to assist patients with
diabetes in managing their illness. The purpose
of this program is to provide pharmacists with
an update on the management of individuals
with type 2 diabetes, focusing on changes in
the Canadian Diabetes Association Clinical
Practice Guidelines and new pharmacothera-
pies available—or soon to be available—on
the Canadian market.

Q

The Canadian Diabetes Association released
their updated Clinical Practice Guidelines in
September 2008.! There were a number of
changes in recommendations from the previ-
ous 2003 Clinical Practice Guidelines, and
some of these changes will be highlighted
throughout the lesson. Please refer to the
Canadian Diabetes Association 2008 Clinical
Practice Guidelines for details on the current
recommendations for the management of
diabetes.!

TYPE 2 DIABETES ETIOLOGY,
EPIDEMIOLOGY, AND PATHOPHYSIOLOGY
Etiology of Type 2 Diabetes

Diabetes is defined as a metabolic disorder
resulting from defective insulin secretion and/
or defective insulin action, resulting in
increased blood glucose levels.! The etiology
of type 2 diabetes is likely multifactorial, with
genetic and environmental exposures influenc-

ing the risk of diabetes. The risk factors for
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the development of type 2 diabetes, based on

the 2008 Clinical Practice Guidelines, include

the following:'

* age = 40 years

* parent or sibling with type 2 diabetes

* people of Aboriginal, African, Asian, His-
panic, or South Asian descent

* history of impaired fasting glucose or
impaired glucose tolerance

* history of gestational diabetes

* history of delivery of a macrosomic infant
(= 4kg or 9 Ibs)

* presence of complications associated with
diabetes, such as coronary artery disease, cere-
brovascular disease, peripheral arterial disease,
retinopathy, neuropathy, or nephropathy

* overweight

¢ abdominal obesity

* hypertension

* dyslipidemia

* schizophrenia

* polycystic ovary syndrome

* acanthosis nigricans — a hyperpigmentation
of skin indicative of insulin resistance

The Guidelines recommend screening for
type 2 diabetes every three years in those 40
years of age and older, without other risk fac-
tors.! For those with risk factors, screening
should be completed on a regular basis as clini-
cally indicated.'

Epidemiology of Type 2 Diabetes

Approximately 1.8 million people, or 5.5%
of the Canadian population, were estimated
to have diabetes in 2005.! Of these individuals,
approximately 90% have type 2 diabetes.' The
prevalence of diabetes has been steadily
increasing over the last number of years.
Figure 1 demonstrates the increasing preva-
lence of diabetes in Alberta from 1995 to
2005; the number of cases of diabetes doubled
during that time period.? Data Ontario reveal
a similar trend in the increasing prevalence of

FIGURE 1: Prevalent Cases of diabetes in Alberta from 1995 - 20052
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diabetes (Figure 2).> Men and women 50 years
of age and older had the highest prevalence of
diabetes in Ontario, and the overall prevalence
increased in all age groups from 1995 t0 2005.%
Given the current trends in the Canadian
population in terms of risk factors for type 2
diabetes, the prevalence is expected to further
increase. Based on data from Saskatchewan
and Ontario, Ohimnaa and colleagues predict
a 75% increase in the prevalence of diabetes
from 2000 to 2016.* The predicted increase
in the prevalence of diabetes will have a
significant impact on healthcare costs and
utilization in the future.

Pathophysiology of Type 2 Diabetes

Type 2 diabetes occurs as a result of either a
predominant decrease in insulin sensitivity
combined with a relative lack of insulin, or a
predominant insulin secretion defect with rela-
tive insulin resistance.! The increase in blood
glucose, as well as accompanying changes in
other metabolic parameters, results in damage
to the small and large vessels in the body, and
this increases the development of microvascu-
lar and macrovascular complications.*®

Microvascular complications include the

following:

* retinopathy — diabetes is the leading cause
of blindness in working-age adults’

* nephropathy — diabetes is the leading cause
of end-stage renal disease®’

* neuropathy — diabetes is the primary cause
of non-traumatic amputations'

Macrovascular complications encompass
the following:®
* cerebrovascular disease — stroke and tran-
sient ischemic attack (TIA)
* coronary artery disease
* peripheral arterial disease

The development of macrovascular and
microvascular complications contribute to the
increased morbidity and mortality in individu-
als with diabetes.! As such, primary and sec-
ondary prevention of complications is essential
in the management of diabetes, and will be
discussed further in “Treatment Targets for
Type 2 Diabetes.”

DIAGNOSIS OF DIABETES

The diagnosis of diabetes remains consistent
with the previous 2003 Clinical Practice
Guidelines. The diagnosis of diabetes can be
made with a fasting plasma glucose of = 7.0
mmol/L (fasting is defined as no caloric intake
for at least eight hours); a casual plasma glu-
cose level of = 11.1 mmol/L in combination
with symptoms of diabetes; or a 2-hour post-
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TABLE 1: Treatment targets for people with type 2 diabetes!

Monitoring parameters
Alc

Treatment target
< 7.0%

fasting blood glucose

4.0 - 7.0 mmol/L

2-hour postprandial glucose

5.0 - 10.0 mmol/L
(5.0 - 8.0 mmol/L if Alc target not achieved)

blood pressure

systolic BP: < 130 mmHg
diastolic BP: < 80 mmHg

LDL-C (primary cholesterol target) < 2.0 mmol/L
total cholesterol:HDL ratio < 4.0
(secondary cholesterol target)

apo-B (secondary cholesterol target) <0.9g¢g/L

oral glucose tolerance test (OGTT) of = 11.1
mmol/L.! In the absence of metabolic decom-
pensation, a confirmatory laboratory test on
a different day is required for a diagnosis of
diabetes.! Examples of metabolic decompensa-
tion include diabetes ketoacidosis and hyper-
osmolar hyperglycemic state.!

TREATMENT TARGETS FOR TYPE 2
DIABETES

A primary goal in the treatment of type 2 dia-
betes is to prevent complications from develop-
ing, and, for those with complications, to mini-
mize morbidity and prevent mortality associated
with complications. Ensuring patients with type
2 diabetes are meeting treatment targets is vital
for primary and secondary prevention of com-
plications associated with diabetes.! Control of
blood glucose and Alc reduces the development
and progression of microvascular complications,
whereas a multifactorial approach to the control
of diabetes, including management of hyperten-
sion and dyslipidemia, reduces macrovascular
complications in people with type 2 diabe-
tes.’*1¢ Control of cardiovascular risk factors
is essential in patients with type 2 diabetes, as
80% will die as a result of cardiovascular
disease (CVD).’> The Steno-2 study focused on
multifactorial interventions of blood pressure
lowering, control of cholesterol, and glycemic
control in people with diabetes and microalbu-
minuria, and demonstrated a 53% relative
reduction in cardiovascular disease compared
to people with diabetes receiving conventional
treatment.”® This translated to a number needed
to treat (NNT) of five people: the multifactorial
intervention applied to five people with type 2
diabetes and microalbuminuria will prevent
one cardiovascular event over the study period
of 7.8 years. The Steno-2 trial emphasizes the
need to treat diabetes as a metabolic disorder,
and to avoid taking a glucocentric approach to
diabetes.” Current treatment targets for glu-
cose, lipids, and blood pressure in patients with
diabetes are provided in Table 1.

April 2009 | Answer online at www.pharmacygateway.ca

The target for hypertension has not changed
from the 2003 Clinical Practice Guidelines;
however, the LDL-C target has changed from
< 2.5 mmol/L to < 2.0 mmol/L. Statins are
recommended as first-line therapy for the
treatment of dyslipidemia in people with dia-
betes, and angiotensin converting enzyme
(ACE) inhibitors and angiotensin receptor
blockers (ARB) are given special consideration
due to their renal protective effects in the treat-
ment of hypertension with normal urinary
albumin excretion and without chronic kidney
disease.! Thiazide diuretics and dihydropyri-
dine calcium channel blockers are also suitable
treatments for uncomplicated hypertension
in someone with diabetes.!

As a result of the publication of the
ACCORD and ADVANCE trials, glycemic
control targets are less aggressive than previ-
ously recommended. The 2003 Clinical Prac-
tice Guidelines recommended an Alc of < 6%
if safely achievable, with a corresponding fast-
ing glucose of 4.0 — 6.0 mmol/L and a 2-hour
postprandial plasma glucose of between 5 — 8
mmol/L, if safely achievable.!” The 2008
Clinical Practice Guidelines recommend an
Alc of = 7%, a fasting plasma glucose of 4.0
— 7.0 mmol/L, and a 2-hour postprandial
glucose of 5.0 — 10.0 mmol/L (5.0 — 8.0
mmol/L if Alc target of = 7% is not being
met at postprandial glucose levels of 5.0 — 10.0
mmol/L)." Although glucose control reduces
incidence and progression of microvascular
complications in type 2 diabetes, ACCORD
and ADVANCE conclusively proved that
intensive glucose control alone (a target Alc
of = 6.0%) does not reduce the risk of mac-
rovascular events, and ACCORD was stopped
early due to an increased risk of mortality in
the intensive treatment group'®. As well, inten-
sive Alc reduction was associated with a sig-
nificant increase in severe hypoglycemia in
ADVANCE®. Of note, the average duration
of diabetes was 10 years in ACCORD and 8
years in ADVANCE, and people were at high

TABLE 2: Individuals with diabetes

at high risk of a cardiovascular event!

Men aged = 45years

Women aged = 50 years

Men < 45 years and women < 50 years

with one or more of the following:

® macrovascular disease: myocardial
infarction, coronary artery disease,
peripheral arterial disease, stroke, tran-
sient ischemic attack, cerebrovascular
disease, evidence of silent myocardial
infarction or ischemia or peripheral
arterial disease

® microvascular disease (especially
nephropathy or retinopathy)

e multiple additional risk factors,
especially a family history of premature
coronary or cerebrovascular disease in
a first-degree relative

® extreme level of a single risk factor
(e.g., LDL-C > 5.0 mmol/L, systolic
blood pressure > 180 mmHg)

¢ duration of diabetes > 15 years with
age > 30 years

risk of CVD (ACCORD) or had CVD
(ADVANCE)."®" As a result, the study results
are less generalizable to someone with newly-
diagnosed type 2 diabetes, or someone who is
at low risk of cardiovascular disease.

The recommendation for use of acetylsali-
cylic acid (ASA) for cardiovascular protection
in people with diabetes has also changed. The
2008 Clinical Practice Guidelines recommend
that low dose ASA be considered for people
with stable CVD; a change from the 2003
Clinical Practice Guidelines where people with
CVD, or at high risk of CVD, were recom-
mended to take low dose ASA.” Stable CVD
includes individuals with stable angina, or
people with a history of myocardial infarction,
stroke, or TIA who are not in the acute phase
of a myocardial infarction, stroke, or TIA.
There is very little positive evidence for use of
ASA for primary cardiovascular protection in
people with diabetes, and given the rare but
potentially serious side effects associated with
use of ASA, prescribing ASA for primary
cardiovascular prevention should be based on
individual clinical judgment.’

Cardiovascular risk assessment is important
for identifying treatment need in people with
diabetes (please refer to Table 2).!

MANAGEMENT OF TYPE 2 DIABETES:

A FOCUS ON NEW PHARMACOTHERAPY
There have been significant changes to the treat-
ment algorithm for type 2 diabetes in the 2008
Clinical Practice Guidelines (Figure 3).
Although lifestyle modification is an integral

part of managing diabetes, the vast majority of

Type 2 Diabetes Update for Pharmacists | 3



FIGURE 3: Management of hyperglycemia in type 2 diabetes®
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waiting for effect from lifestyle interventions:

® consider initiating metformin concurrently
with another agent from a different class; or
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® TZD
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If not at target

}

e Add another drug from a different class; or
® Add basal bedtime insulin to other agent (s); or

e Intensify insulin regimen

¢ insulin secretagogue

® weight loss agent

people with type 2 diabetes will require phar-
macotherapy to manage their illness. As a result,
lifestyle modification should be discussed with,
and encouraged in, all patients with type 2
diabetes; however, it should not be used as
monotherapy in people with an Alc of = 9%,
or in people with an Alc of < 9% if glycemic
targets are not reached within two to three
months of lifestyle modification initiation.'
With regards to pharmacotherapy, metfor-
min is now considered first-line therapy for
all patients with newly-diagnosed diabetes.'
All patients with an Alc of = 9% should have
pharmacotherapy initiated immediately, with
either a combination of metformin and
another agent, or insulin therapy. Individuals
with metabolic decompensation combined
with symptomatic hyperglycemia should have
insulin initiated immediately, with or without
metformin.' The goal for all patients with type
2 diabetes is to achieve a target Alc of = 7%
within 6 — 12 months; therefore, patients
should be monitored closely and therapy
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should be adjusted by increasing medication
dosage or by adding an agent from a different
class as needed (Figure 3).! Generally, Alc
reduction is greater in individuals with a
higher baseline Alc when pharmacotherapy
is initiated.! Table 3 provides a summary of
the antihyperglycemic agents available in
Canada, as well as new agents that may soon
come to the market in Canada. The 2008
Clinical Practice Guidelines also provide
updated regimens for titration of insulin in
type 2 diabetes. Please refer to the Canadian
Diabetes Association 2008 Clinical Practice
Guidelines for further information.!

The 2003 Clinical Practice Guidelines rec-
ommended thiazolidinediones (TZDs) as
first-line therapy for people with an Alc of
< 9.0% who were not overweight (body mass
index < 25 kg/m?)."” This recommendation
has since changed: the 2008 Clinical Practice
Guidelines recommend TZDs as second-line
therapy in people with type 2 diabetes.! Stud-
ies published after the release of the 2003

Guidelines identified a number of concerns
associated with TZDs, particularly rosigli-
tazone, including the development of conges-
tive heart failure, edema, and a potentially
increased risk of myocardial infarction and
bone fractures.?>? As a result, TZDs are con-
traindicated in patients with heart failure, and
should be used with caution in patients at high
cardiovascular risk or at risk of fractures.! It
should also be noted that although the Cana-
dian 2008 Guidelines recommend TZDs as
second-line therapy, recommendations differ
in other countries. The American Diabetes
Association (ADA) and the European Associa-
tion for the Study of Diabetes (EASD) released
a consensus statement regarding treatment of
hyperglycemia in people with type 2 diabetes,
and do not support the use of rosiglitazone;
they recommend pioglitazone as a tier 2 ther-
apy.2 The ADA and EASD consensus state-
ment refers to tier 2 therapies as less well-
validated therapies that should only be used
in selected clinical settings.?*
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TABLE 3: Comparison of antihyperglycemic agents*2829.39

Medication Decrease  Dosage Change in body weight Cautions/contraindications (CI)
in Alc
acarbose 0.5-0.8% | 25 mg daily-100 mg TID neutral e CI: bowel disease
DPP-1V inhibitors | 0.5-1.0 % neutral ® no long-term safety data
. _ . ® alogliptin, saxagliptin, and
alogliptin 12.5 mg-25 mg daily vildagliptin not available in Canada
saxagliptin 5 mg daily
sitagliptin 100 mg daily
vildagliptin 50 mg-100 mg daily
insulin 1.0-3.0% | dosage based on blood weight gain e risk of hypoglycemia
glucose levels (varies depending on the insulin)
GLP-1 therapies | 0.81-1.6% weight loss e (I: exenatide should not be used in
: _ renal impairment or ESRD
e‘xenat1fie 5 mcg SC BID-10 n?cg SC BID Y —— .
liraglutide 1.2-1.8 mg SC daily ® GLP-1 therapies not yet available
in Canada
metformin 1.0-1.5% | 250 mg BID-850 mg TID neutral or weight loss e (CI: CrCl < 30 ml/min, hepatic failure
e use with caution in CrCL < 60 ml/min
non-sulfonylurea weight gain e (I: severe liver dysfunction
secretagogue ¢ may need to adjust dose in renal
nateglinide 0.5-1.0% | 60 mg TID-180 mg TID LpEHAEe .
e risk of hypoglycemia
repaglinide 1.0-1.5% | 0.5 mg TID-4 mg TID
sulfonylureas 1.0-1.5% weight gain e risk of hypoglycemia
gliclazide 40 mg daily-160 mg BID MR ¢ may '?eEd cho adjust dose in renal
30 mg daily-120 mg daily 1mpairmen
glimepiride 1 mq daily-4 mg daily
glyburide 1.25 mg daily-10 mg BID
thiazolidinediones | 1.0-1.5% weight gain ® CI: congestive heart failure
pioglitazone 15 mg-45 mg daily ® use with caution in patients with CVD
rosiglitazone 2 mg-8 mg daily

A Focus on New Pharmacotherapy:
Incretin Therapies
Incretin therapies—agents that are either in
the late stages of development or that have
recently become available on the market—are
used for the reduction of blood glucose in
people with diabetes. Incretins are hormones
that are produced by the gut in response to
ingestion of food, and include glucagon-like
peptide-1 (GLP-1) and glucose-dependant
insulinotropic peptide (GIP).” GLP-1 and
GIP work to stimulate insulin secretion from
the pancreas and inhibit the release of gluca-
gon from pancreatic alpha cells.”> GLP-1 also
decreases gastric emptying and food intake.?
Please see Table 4 for a comparison of the
actions of GLP-1 and GIP. The half lives of
naturally-occurring intact GLP-1 and GIP are
approximately one to two minutes, due to the
enzyme dipeptidyl-peptidase-IV (DPP-1V)
that renders GLP-1 and GIP inactive.”

The incretin system offers a promising area
to target new pharmacotherapy in the treat-
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TABLE 4: A comparison of the actions of GLP-1 and GIP*®

Glucagon-like peptide-1 (GLP-1)

insulinotropic actions are preserved in
type 2 diabetes

Glucose-dependent insulinotropic peptide (GIP)

defective insulinotropic action in type 2 diabetes

stimulates glucose-dependent insulin
release from pancreatic beta cell

stimulates glucose-dependent insulin release
from pancreatic beta cell

potent inhibition of gastric emptying

modest effect on gastric emptying

potent inhibition of glucagon secretion
from pancreatic alpha cells

minimal effect on glucagon secretion from
pancreatic alpha cells

reduction in body weight and food intake

minimal impact on body weight or food intake

significant effects on pancreatic beta
cell survival and growth

potential effect on pancreatic beta cell survival
and growth

ment of diabetes. Two strategies have been
targeted thus far: creating mimetics or ana-
logues of GLP-1 and creating inhibitors
of DPP-1V to extend the half-life of native
incretin hormones. The only incretin agent
currently available in Canada (at the time of
publication) is sitagliptin, a selective DPP-IV
inhibitor. Sitagliptin is approved for use in

people with type 2 diabetes in combination
with metformin when diet, exercise, and
metformin do not adequately control blood
glucose.? It is administered orally once daily,
and the recommended dosage is 100 mg daily.
Vildagliptin is another DPP-IV inhibitor not
currently approved for use in Canada or the
United States, but is available for use in the

Type 2 Diabetes Update for Pharmacists | 5



European Union. Alogliptin and saxaglitpin
are DPP-IV inhibiting agents that, at the
time of publication, are in the process of
being reviewed by the Food and Drug
Administration?”25,

In a meta-analysis conducted by Amori and
colleagues, DPP-1V inhibitors were found to
lower Alc by 0.74% (95% Confidence Inter-
val [CI]: 0.62% — 0.85%) compared to pla-
cebo, and were weight-neutral.?” The most
common side effects associated with DPP-IV
inhibitors were nasopharyngitis and urinary
tract infections, and the incidence of hypo-
glycemia was rare.”’

There are no GLP-1 therapies currently
available in Canada; however, exenatide, a
GLP-1 mimetic, is available in the United
States. Liraglutide is a GLP-1 analogue that
is currently under investigation for use in
Canada. Taspoglutide is a GLP-1 therapy cur-
rently undergoing phase III clinical trials, and
albiglutide is a GLP-1 therapy that, at the time
of publication of this document, has com-
pleted phase II clinical trials*>*'. GLP-1 thera-
pies lower Alc by an average of 0.97% (95%
CI: 0.94% - 1.6%) compared to placebo.”
While liraglutide is considered an incretin
analogue because it is developed from human
GLP-1, exenatide is an incretin mimetic
because it originates from the saliva of the Gila
monstet, and the structure of exenatide has
53% overlap with human GLP-1.%

The most common side effects associated
with GLP-1 therapies are nausea (Relative Risk
(RR): 2.9; 95% CI: 2.0 — 4.2) and vomiting
(RR:3.2;95% CI: 2.5 — 4.4), and the incidence
of hypoglycemia is rare but elevated when com-
bined with other antihyperglycemic agents.”
Unlike DPP-1V inhibitors, the GLP-1 therapies
appear to cause weight loss regardless of devel-
opment of nausea or vomiting (mean weight
loss 2.37 kg).” There have been rare reports
of pancreatitis occurring in patients taking
exenatide, prompting the United States Food
and Drug Administration to release a warning
to healthcare professionals.* Exenatide should
not be used in patients with severe renal impair-
ment or end stage renal disease.*

Exenatide and liraglutide are administered
subcutaneously: exenatide is administered
twice daily and liraglutide is dosed once daily.
Titrating the dosage of exenatide is recom-
mended to minimize nausea and vomiting.”
A long-acting formulation of exenatide,
administered once weekly, is currently under
investigation.” Development of antibodies to
exenatide has been described in the literature,
but this does not appear to impact outcomes
or side effects.”” Liraglutide does not appear
to induce the production of antibodies.”’
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Incretins offer additional tools for the reduc-
tion of blood glucose in people with type 2
diabetes, an illness associated with progressive
worsening of glycemic control.! While these
agents show promise in terms of their weight
loss effect and beta cell preservation, it is impor-
tant to note that there are no long-term studies
available that establish the long-term safety of
these agents.?” As well, all studies to date have
evaluated surrogate outcomes of effectiveness
(for example, change in Alc), and it is unclear
whether these agents decrease the risk of hard
endpoints including mortality, microvascular,
or macrovascular complications.

THE ROLE OF THE PHARMACIST

IN THE MANAGEMENT OF DIABETES

Pharmacists play a very important role in help-
ing patients manage their diabetes.*® Evidence
has demonstrated that people with diabetes
have been undertreated in terms of cardiovas-
cular risk reduction.” The pharmacist has the
potential to identify suboptimal management
of diabetes and to identify cardiovascular risk,

especially because the pharmacist often sees a

patient with diabetes more frequently than

other health professionals. The ways in which
pharmacists can impact diabetes care include
the following:*

* Identification. Ensure people at high risk
of diabetes (see risk factors for type 2 dia-
betes) are regularly screened.

* Assessment. Is your patient at target for
their blood pressure, cholesterol, and gly-
cemic control? Do they have renal dysfunc-
tion requiring medication adjustment? Does
your patient require referral to a physician
or a multidisciplinary diabetes care team?
Are they adhering to their medication?
Medication non-adherence increases the
risk for hospitalization and mortality.®®

* Education. Many patients with diabetes do
not receive appropriate self-care education.

* Monitoring. For example, medication
adverse effects, blood pressure, glycemic
control, lipid panel, renal function.

* Seamless care. Communicate recommenda-
tions with other health professionals
involved in the care of your patient.

SUMMARY

Type 2 diabetes is a serious, chronic illness asso-
ciated with a number of comorbidities. Control
of blood glucose and Alc has been proven to
reduce the risk of microvascular complications,
whereas control of blood pressure and choles-
terol has been proven to reduce cardiovascular
events. A multifactorial intervention, including
treatment of hypertension, dyslipidemia, and
glucose control, reduces the risk of macrovas-

cular and microvascular complications in some-
one with diabetes. The pharmacist plays a major
role in the management of patients with dia-
betes, and can provide support and education
to patients with type 2 diabetes.

DIABETES RESOURCES

¢ Canadian Diabetes Association 2008 Clini-
cal Practice Guidelines. Available at: www.
diabetes.ca.

¢ Canada’s Food Guide to Healthy Eating.
Available at: www.hc-sc.gc.ca/fn-an/food-
guide-aliment/index-eng.php.

* Canadian Physical Activity Guide. Available
at: www.phac-aspc.gc.ca/pau-uap/paguide/
index.html.

¢ Dietitians of Canada. Available at: www.
dietitians.ca.

¢ Sample patient care flow sheet for adults
with diabetes. Available in the Canadian
Diabetes Association 2008 Clinical Practice
Guidelines, Appendix 2.
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1.The prevalence of type 2 diabetes in
Canada is increasing as a result of ____.
a) an increasing Aboriginal population
b)increases in the prevalence of obesity
c) an aging population

d) all of the above

2.Which is not considered a risk factor
for type 2 diabetes?

a) gout

b) schizophrenia

c) polycystic ovary syndrome

d) abdominal obesity

3. Approximately what per cent of people

with type 2 diabetes will die as a result
of macrovascular complications?

a) 100%

b) 65%

c) 80%

d) 70%

4.Ms. L is 44 years old with no risk

factors for type 2 diabetes. How often

should she be screened for type 2

diabetes?

a) every 5 years, unless she develops risk
factors

b) every 2 years, unless she develops risk
factors

c) every 3 years, unless she develops risk
factors

d) every year, unless she develops risk
factors

5.What is the target Alc for someone
with type 2 diabetes?
a)< 7%

b)< 7%
C) < 7.5%
d) < 6.5%

6. Mrs. S is a 64-year old woman who
visits your pharmacy on a regular basis.
She has hypertension that is well-con-
trolled and no other medical conditions.
You are having a diabetes day and
screening people for diabetes. Mrs. S
decides to have her blood glucose
tested, and it comes back at 12.3
mmol/L. She tells you she ate lunch
about 2 hours before the test. What do
you tell Mrs. S?

a) She has diabetes and provide her with
lifestyle modification counseling.

b) Her blood glucose is higher than it
should be, and she should make an
appointment with her family doctor to
repeat the test.

c) Her blood glucose is normal since she
recently had lunch.

d) Her blood glucose is a bit high and she
should try eating less at lunch.

7.1If Mrs. S. was just diagnosed with
diabetes and her Alc is < 9%, what do
you recommend based on the 2008
Clinical Practice Guidelines?

a) acarbose

b) sitagliptin

c) lifestyle modification

d) metformin

8. Mrs. S. has no family history of
cardiovascular disease, however, Mrs. S.
should be started on low dose ASA for

cardiovascular protection.
a) true
b) false

9. A few months after being diagnosed

with diabetes, Mrs. S is waiting for a

prescription and decides to use your

blood pressure monitor to test her

blood pressure. She tells you that it's

138/86 mmHg. What do you tell her?

a) Her reading is below the recommended
blood pressure target of < 140/90 mmHg,
so no changes are needed.

b) Her reading is above the recommended
blood pressure target of < 130/85 mmHg,
so she should make an appointment with
her family doctor to have her blood pres-
sure assessed.

c) Her reading is above the recommended
blood pressure target of < 130/80 mmHg,
so she should make an appointment with
her family doctor to have her blood pres-
sure assessed.

d) Her reading is above the recommended
blood pressure target of < 125/75 mmHg,
so she should make an appointment with
her family doctor to have her blood pres-
sure assessed.

10. Mr. B was recently diagnosed

with type 2 diabetes, and brings in a
prescription for gliclazide 40 mg twice
daily. He tells you that he has no other
medical conditions that he’s aware of.
You have access to lab work and take a
look at Mr. B’s most recent lab values to
confirm that there are no problems with
renal function. You notice that his Alc,
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tested 2 days ago, was 9.4%. What do

you recommend?

a) Dispense the gliclazide as prescribed and
tell Mr. B that he should have a repeat
Alcin 3 months.

b) Tell Mr. B that he should give lifestyle
modification a try for 2-3 months before
starting medication.

c) Call Mr. B’s doctor to request that pio-
glitazone be added concurrently to the
current prescription for gliclazide.

d) Call Mr. B’s doctor to request that
metformin be added concurrently to the
current prescription for gliclazide.

11. What is the timeline for achieving
the target Alc in Mr. B?

a) 3 months

b) 6 months

) 6-12 months

d) 12 months

12. You are currently speaking with

Mr. B’s doctor to discuss his medication
profile. You have also learned he had a
lipid profile done recently, and his levels
are as follows: LDL: 3.32 mmol/L, HDL:
0.9 mmol/L, TG: 3.5 mmol/L, TC: 5.6
mmol/L, TC/HDL ratio: 6.2, Alc: 6.8%,
blood pressure: 124/72 mmHg. In
addition to antihyperglycemic medica-
tions, which therapy would be beneficial
to reduce cardiovascular risk in Mr. B?

a) statin

b)insulin

c) ACE inhibitor

d) angiotensin receptor blocker

13. Of the following complications seen
in patients with type 2 diabetes, which

is the most common cause of mortality?
a) renal failure

b) neuropathy

c) foot infections
d) cardiovascular disease

14. Which of the following statements

is false?

a) GLP-1 increases gastric emptying

b) the half-life of GIP is 1-2 minutes

c) GIP stimulates glucose-dependent
insulin secretion from the pancreas

d) GIP inhibits the release of glucagon from
the pancreas

15. Which agent is a DPP-IV inhibitor?
a) exenatide

b) liraglutide

c) sitagliptin

d) both a) and c)

16. Incretin hormones do not cause

hypoglycemia because ___ .

a) incretin hormones cause glucose-depen-
dent release of insulin

b)incretin hormones increase insulin sensi-
tivity

c) incretin hormones have no impact on
blood glucose

d)incretin hormones make you feel hungry
when blood glucose is dropping

17. Although Simon was diagnosed with
type 2 diabetes in 2001, he is new to
your primary care network clinic. You set
up an appointment with him to gather
his health information and to review his
medication. He tells you that he also has
hypertension (diagnosed in 2003) and
dyslipidemia (diagnosed in 2007).

His pertinent medical values at your
appointment today are the following:

BP 152/92 mmHg, Alc 7.8%, and LDL-C
3.1 mmol/L. He is currently taking
metformin 850 mg three times daily,
ramipril 5 mg daily, and simvastatin

20 mg daily. What are Simon’s drug-

related problems?

a) Simon is at risk of developing microvas-
cular complications due to inadequate
control of his blood glucose.

b) Simon is at risk of developing macrovas-
cular complications due to inadequate
control of his hypertension.

c) Simon is at risk of developing macrovas-
cular complications due to inadequate
control of his LDL-C.

d) All of the above.

18. What would you recommend to

improve Simon’s blood glucose control?

a) add glimepiride 1 mg daily to metformin

b) add repaglinide 0.5 mg three times daily
with meals to metformin

c) discontinue metformin and start sitagliptin
100 mg daily

d)a) and b) only

e) all of the above

19. Thiazolidinediones are contraindi-
cated in patients with ____.

a) inflammatory bowel disease

b) class III congestive heart failure

c) impaired fasting glucose

d) hypertension

20. Which agents are considered
first-line treatment for hypertension in
someone with diabetes with normal
urinary albumin excretion without
chronic kidney disease?

a) ACE inhibitor

b) ARB

c) dihydropyridine calcium channel blocker
d)a) and b)

e)a), b) and c)
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