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Type 2 diabetes is one of the leading public
health problems in Canada and around world.

The prevalence of Type 2 diabetes in individuals
40 years of age and older who see a general prac-
titioner is 16.4% in Canada and nearly 20% in
Québec, according to the Diabetes Screening in
Canada (DIASCAN) study.1 Moreover, the inci-
dence of diabetes is increasing in each age catego-
ry, and baby boomers are reaching the age range
where incidence of the disease begins to climb. It

is predicted that the number of Canadian diabetics
will double within the next 15 years. 

The impact of diabetes on the health of popula-
tions and individuals afflicted with the disease is pri-
marily related to late-stage complications. Diabetes
is the primary cause of terminal kidney failure,
blindness before the age of 65 and amputations.
Diabetic patients without a history of heart disease
and non-diabetics with a history of myocardial
infarction are equally at risk of suffering an infarc-
tion.2 A history of infarction increases the risk five-
fold. Furthermore, more distal coronary involve-
ment and widespread peripheral vascular disease
increase morbidity and mortality, resulting from
infarction in both the long and short term. 

General Therapeutic Objectives
The management of Type 2 diabetes focuses on the
prevention of neurovascular complications.
Effective management requires optimizing metabol-
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ic control, detecting and treating other risk factors
involved in cardiovascular disease, and ensuring
early detection and treatment of complications. 

Motivation For Physicians
Dealing with this disease may sometimes prove
discouraging. The parameters are multiple and dif-
ficult to standardize, and they depend on patient
co-operation. The physician may feel powerless in
changing the course of events. Yet, the recent find-
ings of the Quality of Care and Outcomes in Type
2 Diabetes (QuED) study (n = 3,297 patients, 456
physicians) seem to indicate the physician can
make a significant difference.3 The study found a
high correlation between target blood-glucose lev-

els set for patients by physicians (general
practitioners and endocrinologists) and
the patients’ mean HbA1c levels. In
patients monitored by several physicians
within the same unit, glycemic control
correlated to that of the group with the
poorest results, as the target blood-glu-
cose levels set by the physicians were
highly variable. These results highlight
the importance of the physician’s role, the
doctor/patient relationship and the need
for stringent controls.

Complete standardization of metabolic
parameters might often seem like an unat-
tainable ideal. It must be borne in mind,
however, that a drop in HbA1c from 9% to
8% has an impact on complications that is
proportionately equal to, but greater in
absolute figures, than a drop from 7% to
6%. Moreover, the treatment of risk factors
has a synergistic effect. In terms of cardio-
vascular prevention, it is probably more
effective and certainly easier to reduce two
risk factors (e.g., HbA1c and blood pres-
sure) by 15% each than to reduce a single

risk factor by 30%. Since many intervention mea-
sures have proven to have positive effects on the
evolution of cardiovascular disease, this area of
treatment is becoming increasingly fascinating for
the clinician.

Motivation For Patients
Type 2 diabetes is most often asymptomatic. Its
devastating effects progress surreptitiously over a
number of years—sometimes even decades. The
symptoms, whether they affect the kidneys, eyes,
heart or peripheral arteries, become evident only
once lesions have evolved more than 90%. For
instance, angina occurs only once the coronary
artery has narrowed by 90%; likewise, kidney fail-
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sometimes prove discouraging. The parameters
are multiple and difficult to standardize, and

they depend on patient co-operation.



ure often remains asymptomatic for a long period
of time, and proteinuria even more so. 

The challenge for the physician is to convince
the patient that measures must be taken well in
advance to avoid later suffering (Table 1).
Moreover, all co-existing risk factors, such as
hyperglycemia, hypertension and dyslipidemia,
most often require more than one single treatment.
For an asymptomatic patient to agree to multiple
drug therapy in such instances, the physician must
be able to provide convincing reasons. Only inte-
grated patient education will motivate the patient
to monitor his/her condition, adhere to a diet, par-
ticipate in an exercise program and, consequently,
understand the need to take the amount of medica-
tion prescribed.

The most effective approach is an inter-
disciplinary one, involving the physician, nurse,
dietitian and, in some cases, other health-care pro-
fessionals. Resources, such as diabetes outpatient
clinics, should be used as much as possible. A
multidisciplinary team should put as much empha-
sis on motivation as on knowledge. 

Initial Assessment: 
Facing The Facts
In an initial meeting with the patient, the physician
should first try to establish a good rapport. He/she
should, of course, start by assessing and treating
any acute problems, but doing so requires a basic
assessment, involving: a confirmation of the type
of diabetes; a review of any past and present treat-
ments—both pharmacologic and non-pharmaco-
logic; identification of past obstacles, successes
and failures; and a review of any intercurrent con-
ditions. Once any acute problems have been treat-
ed, the physician should set simple, realistic short-
term objectives, and introduce one or two changes
to the patient’s treatment regimen or lifestyle. The
key element of the initial appointment is neverthe-
less to inspire the patient’s confidence in the

physician. This is based on the perception that the
physician is knowledgeable about diabetes, has a
good comprehension of the patient’s life, and lis-
tens, understands, suggests solutions, explains and
teaches. 

The initial assessment must take into account a
full set of semiologic and biologic factors, though
not all data need to be collected in the first
appointment. An overloaded clinician may not be
able to take enough time in a single session. The
important thing is to carry out a thorough initial
assessment even if it is spread over several
appointments. In the initial assessment, the physi-
cian must take the patient’s medical history,
inquire into a history of diabetes, note any changes
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Table 1

Encouraging Patient Motivation

• Be aware of risk factors.

• Take action before symptoms appear.

• Proceed with the attitude that risk factors can
be altered.

• All risk factors require treatment.

• All gains are important.

• Benefits outweigh sacrifices.

• Instill confidence in the physician’s
competence and skill.

Counseling the
HSV Patients

- see page 125



in weight, note any prescribed medication, ask
about diet and physical activity, assess risk factors
of cardiovascular disease, and look for any micro-
or macrovascular complications (Table 2). 

Follow-up
Once the initial assessment has been carried out and
a treatment plan established and implemented, the
physician must see the patient for regular follow-up
appointments to evaluate and adjust the treatment,
detect the appearance or aggravation of risk factors,
and initiate early detection and treatment of compli-
cations. The patient should undergo an ophthalmo-
logic examination and be tested for microalbumin-
uria yearly. In addition, the patient’s blood pressure
should be taken and weight measured regularly
(every three or four months), and the physician
should look for signs and symptoms of cerebrovas-
cular or coronary disease, as well as of peripheral
disorders. The physician also must examine the feet
for signs of neuropathy or any acute problems. 

Therapeutic Objectives
The therapeutic objectives evolve as new study
results are released. For instance, the objectives of
the Canadian Diabetes Association’s most recent
edition of its Clinical Practice Guidelines for the
Management of Diabetes in Canada,published in
1998, are different from those of the previous ver-
sion, published in 1992. In fact, the guidelines have
already been revised in light of new findings.
Moreover, treatment objectives must be adapted to
each patient because of factors, such as age, life
expectancy, related conditions and learning aptitude.

Glycemic Control Objectives
There does not seem to be a threshold below
which patients are free of risk of macrovascular
complications (Table 3). In fact, the risk factor
seems to extend to so-called normal levels (based
on the incidence of microvascular complications).
As much as possible, therefore, we should aim for
normal HbA1c or at least optimal HbA1c (i.e.,
< 115% of the normal upper limit). The notion of
“suboptimal” levels certainly does not equate to
“satisfactory” ones; it simply recognizes the fact
that, in practice, it is not always possible to attain
an optimal level. The “compromise” level signi-
fies that, unless contraindications or major obsta-
cles are apparent, treatment should be modified. 

Objectives of 
Blood Pressure Control
In diabetic patients, the target blood pressure
should be no higher than 130/80 mmHg. In most
cases, a combination of more than one anti-
hypertensive drug is required.

Objectives of Lipid Control
The Canadian Diabetes Association guidelines
have established a taxonomy of treatment for
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Table 2

Factors For Preventing
Macrovascular Complications

• Diet and weight loss

• Physical activity

• Visceral obesity

• Glycemia

• HTA

• Lipids

• Smoking cessation

• Acetylsalicylic acid

• Insulin resistance 

• ACE inhibitor (ramipril)



hyperlipidemia according to the level of risk and
aggressiveness of treatment required. The guide-
lines are already outdated, however. Recently pub-
lished studies have shown that a diabetic who has
never suffered an infarction is at equal risk of
infarction as compared to a non-diabetic who has
suffered an infarction. Diabetic patients are now
automatically considered to be in the highest risk
category. The target values should, therefore, be as
follows: low-density lipoprotein (LDL) choles-
terol of 2.5 mmol/L or less; triglycerides of 2.0
mmol/L or less; and a total cholesterol/high-density
lipoprotein (HDL) cholesterol ratio of 4.0 or less.

It may be necessary to use a statin-fibrate com-
bination, without overlooking diet, of course. 

Step-By-Step 
Treatment of Hyperglycemia
A rational therapeutic approach must be based on
the physiopathology of the disease (Table 4). Long
before diabetes is actually diagnosed, insulin resis-
tance first becomes apparent in the muscles and
then in the liver. Compensatory hyperinsulinemia
initially allows for euglycemia levels to be main-

tained. Subsequently, post-prandial, and then fast-
ing, blood-sugar levels rise. The patient continues
to be hyperinsulinemic, but with hypoinsulinemia
relative to glycemia. Lastly, absolute hypoinsuline-
mia takes hold, requiring insulin therapy. 

The aim of initial treatment is to reduce insulin
resistance and to reduce hepatic glucose produc-
tion. The next step is to prescribe drugs that stim-
ulate insulin secretion. Lastly, exogenous insulin
can be administered. 

Depending on the results of each treatment, the
dosage can be increased to the maximum level
before progressing to the next step in treatment.

Non-pharmacologic Approach
A non-pharmacologic approach begins with a
dietitian explaining nutritional therapy. The dietit-
ian will suggest a balanced diet, which is low in
saturated fat, rich in fibre and is designed to bring
about progressive weight loss. Excessively rapid
weight loss will result in a loss of muscle mass.
Since glucose is used primarily in the muscles,
maintaining and developing musculature is desir-
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Table 3

Target Blood Sugar Levels

Level

Ideal Optimal Suboptimal Unsatisfactory 
(non--diabetic) (target) (may require action) (action required)

HbA1c (% ULR) < 100 < 115 116-140 > 140

Example according to 1ab 0.034-0.057 < 0.065 0.066-0.08 > 0.08

Glycemia (fasting or A.C.) 3.8-6.1 4-7 7.1-10 > 10

1-2 hours P.C. 4.4-7 5-11 11.1-14 > 14

ULR = upper limit of reference; A.C. = before meals; P.C. = after meals
Clinical Practice Guidelines for the Management of Diabetes in Canada, Canadian Diabetes Association, 1998.



able. Physical exercise is an important treatment
component (Table 5). It helps maintain muscle
mass and muscular perfusion, reduces insulin

resistance and glycemia, and increases HDL cho-
lesterol and, thus, contributes to metabolic control
and prevention of cardiovascular disease.

Table 4

Step-By-Step Treatment

• Diet and physical exercise.

• Thiazolidinedione or metformin.

• + Metformin or thiazolidinedione.

• + Sulfonylurea or a new insulin secretagogue.

• Insulin in combination with oral hypoglycemic
agents.

• Insulin therapy alone.

Table 5

Importance of Physical Exercise

• Reduces insulin resistance.

• Increases muscle mass.

• Increases glucose transporters.

• Glucose consumption.

• Increases HDL cholesterol.

• Maintains long-term weight loss.

Type 2 Diabetes



Since tobacco use increases insulin resistance
and the risk of cardiovascular disease, smoking
cessation is essential. 

Pharmacologic Approach
Monotherapy should be used initially. At this
stage, insulin resistance and hyperinsulinemia
dominate the clinical picture. It is essential to
select a drug that does not stimulate insulin secre-
tion, such as metformin or a thiazolidinedione.
Currently, there is no consensus on the use of thi-
azolidinediones (a recent addition to the pharma-
cologic arsenal) as first-line treatment. On a
physiopathologic basis, this course of treatment is
defensible. Some clinicians prefer, however, to
await the results of more long-term studies.
Moreover, we have more experience with met-
formin, which is lower in cost. 

Metformin. Metformin directly reduces
hepatic glucose production. Indirectly, it slightly
increases sensitivity to insulin by reducing
hyperglycemia. Like a-glucosidase inhibitors
and thiazolidinediones, when used in monother-
apy, metformin does not induce hypoglycemia.
It is the only antihyperglycemic that does not
induce weight gain and even has a slight
anorexiant effect. It can, however, cause diar-
rhea or nausea in some patients at certain doses,
which vary according to the individual. It is con-

traindicated in cases of kidney failure (plasma
creatinine > 140 mmol/L), severe heart failure
(cardiogenic shock, recurrent acute edema) and
liver failure.

Thiazolidinediones.Rosiglitazone and piogli-
tazone were recently introduced in the U.S.,
Canada and several other countries. These drugs
affect one of the physiopathologic components of
diabetes: insulin resistance.

The mechanism of action of these drugs is dif-
ferent from that of other oral antihyperglycemics.
They activate the nuclear receptor peroxisome
proliferator-activated receptor-gamma (PPAR-g),
which favors the transcription of proteins that are
mediators of insulin action. They diminish insulin
resistance, especially in the muscles and adipose
tissue, and, at higher doses, in the liver. They
improve various parameters associated with
insulin-resistance syndrome (e.g., syndrome X,
cardiovascular metabolic syndrome). An increas-
ing number of experimental and clinical studies
have found them to have a prophylactic effect on
the deterioration of insulin-secreting b-cells,
which is the primary cause of reduced long-term
efficacy of Type 2 diabetes treatment. 

The exact role of thiazolidinediones in the ther-
apeutic arsenal remains to be clarified. Insulin
resistance throughout the evolution of diabetes
justifies their use at all stages of the disease. They
can be prescribed as a first-line treatment, even if
the advantages over metformin have yet to be con-
firmed by longer-term studies. Secondly, when
used in combination with metformin, they have an
additive effect. While metformin reduces the pro-
duction of glucose in the liver, thiazolidinediones
enhance the peripheral use of glucose. Clinical
studies have shown the efficacy of this drug asso-
ciation. 

As a third-line treatment, an insulin secreta-
gogue (a sulfonylurea, metiglinide) can be used as
an adjunct to metformin and thiazolidinedione. It
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Thiazolidinediones can be prescribed
as a first-line treatment, even if the

advantages over metformin have yet to
be confirmed by longer-term studies.



must be borne in mind, however, that these drugs
require residual insulin secretion to be effective.
Certain patients who cease to respond to the thia-
zolidinedione/metformin/sulfonylurea combina-
tion may have reached a stage of the illness that is
too advanced. Lastly, for patients already under-
going insulin therapy at suprapharmacologic doses
(more than 35 units per day), the adjunct use of
metformin or a thiazolidinedione enhances meta-
bolic control, despite a frequent reduction in
insulin dosage. 

One characteristic of thiazolidinediones impor-
tant to note is the time it takes to attain maximum
efficacy: 12 weeks in its effect on glycemia and 16
weeks in its effect on HbA1c. Fortunately, most
patients see an improvement in their blood-sugar
levels after just two weeks of treatment. 

It is important to be aware of the potential side
effects of all new drugs. Thiazolidinediones, like
all PPAR-g agonists—and like insulin as well—
can provoke water retention and edema, thus,
aggravating heart failure. Thiazolidinediones are
contraindicated in cases of class III and IV heart
failure on the New York Heart Association
(NYHA) scale, and should only be prescribed with
caution if heart failure is suspected. In rare cases,

hepatic toxicity has been reported with troglita-
zone. Other thiazolidinediones do not seem to
have a harmful effect on the liver. For the moment,
the U.S. Food and Drug Administration (FDA)
recommends that, as a precautionary measure, ala-
nine aminotransferase (ALT) levels be measured
before starting treatment and, subsequently, every
two months over a one-year period. It also recom-
mends the medication be discontinued if ALT lev-
els exceed three times the normal upper limit. 

Certain patients who are at their normal weight,
or who have experienced weight loss, may present
with resistance, but not nearly as often as patients
with high body mass index (BMI) results or
abdominal adiposity. For underweight patients, it

For insulin therapy that can be easily
initiated once the patient leaves the

physician’s office or the outpatient clinic,
intermediate-acting NPH can be 

prescribed before bed, along with contin-
ued administration of oral 

antihypoglycemics.
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is preferable to start with an insulin secretagogue
(i.e.,a sulfonylurea or a carbamoylmethyl benzoic
acid derivative [repaglinide, nateglinide]), if
hyperglycemia is less severe. An a-glucosidase
inhibitor also can be used to treat mild diabetes.

Sulfonylureas (i.e.,glyburide, tolbutamide, gly-
clazide, chlorpropamide) stimulate insulin secre-
tion by affecting potassium channels in pancreatic
b-cells. This can be used when insulin secretion is
present, but diminished. These agents can never-
theless cause weight gain, and incorrect dosage
can cause hypoglycemia. If diet therapy results in
weight loss, the dosage may have to be dimin-
ished. Sulfonylureas can be used in combination
with a thiazolidinedione and/or metformin (tri-
therapy). 

Fast-acting and short-duration insulin secret-
agogues (repaglinide, nateglinide).Like sulfony-
lureas, fast-acting and short-duration insulin sec-
retagogues block potassium channels. However,
they have a more brief and immediate effect. A
single dose with each meal provokes transitory
stimulation of insulin secretion, which corre-
sponds to post-prandial glucose excursion. The
interest of these agents lies in the fact that pos-
prandial hyperglycemia is superior to fasting
glycemia as a predictor of cardiovascular compli-
cations. Unfortunately, the role of these drugs has
yet to be clearly defined. It is not recommended
that these derivatives be administered to patients
who do not respond to maximum doses of gly-
buride. Moreover, there are no apparent benefits in
combining them with a sulfonylurea. These drugs
would seem more beneficial at the onset of the
disease, or in mild cases of diabetes when used in
combination with a thiazolidinedione and/or 
metformin. 

Alpha-glucosidase inhibitors suppress the
conversion of complex sugars into simple sugars
in the intestines, thus levelling off the glycemic
curve following ingestion of carbohydrates. They

cause flatulence, which can be very troublesome,
but can be reduced by increasing the dosage
gradually. 

Combined use of oral antihypoglycemics.The
failure of maximum-dose monotherapy—a com-
mon occurrence—requires the combination of
several drugs. Initially, metformin can be com-
bined with rosiglitazone, which will produce an
additive effect. Subsequently, an insulin secreta-
gogue (a sulfonylurea, repaglinide or nateglinide)
can be added. An a-glucosidase also may be
added. When a patient does not respond to a com-
bination of oral agents, however, insulin is gener-
ally required. 

It should be noted that thiazolidinediones, met-
formin and sulfonylureas have fairly similar hypo-
glycemiant properties. Thus, should one alone
prove ineffective, another should be added. The
first drug should not be discontinued, however,
unless there are contraindications or side effects. 

Combined insulin therapy (easily prescribed
in the physician’s office).For insulin therapy that
can be easily initiated once the patient leaves the
physician’s office or the outpatient clinic,
intermediate-acting neutral protamine hagedorn
(NPH) can be prescribed before bed (starting with
eight or 10 units), along with continued adminis-
tration of oral antihypoglycemics. The dose of
insulin taken before bed should then be increased
until morning blood-sugar levels are between 4
mmol/L and 7 mmol/L; at that point, the insulin
dosage should be adjusted accordingly. If hypo-
glycemia occurs at other times, sulfonylurea
dosage should be reduced. Metformin dosage
should remain constant throughout the course of
insulin therapy. Most patients do not attain their
therapeutic target with combined insulin therapy.
However, this method is useful for initiating
insulin therapy on an outpatient basis. Combined
insulin therapy is not indicated for underweight or
pancreatoprivic patients, or individuals with dia-
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betes resulting from steroid use. In such patients,
simple insulin therapy (i.e.,not combined with any
oral antihypoglycemics) should be used initially,
with two to four injections daily. 

If combined insulin therapy successfully attains
the morning blood-sugar target (between 4 mmol/L
and 7 mmol/L), but not target levels at other times
of the day, treatment should be considered unsuc-
cessful. Oral antihypoglycemics should be discon-
tinued and simple insulin therapy initiated. 

Simple insulin therapy (without oral anti-
hypoglycemics).As in the treatment of Type 1 dia-
betes, insulin therapy should begin with two to four
injections per day, according to how aggressive the
physician wishes treatment to be and the type of
patient. The most frequently used protocol for
Type 2 diabetes patients who still have endogenous
insulin secretion is undoubtedly a combination of
fast-acting and intermediate-acting insulins in the
morning and at supper. In the near future, however,
intensive insulin therapy may steadily gain favor,
even for Type 2 diabetic patients. Since insulin
resistance may persist in such patients, in many
cases supraphysiologic doses of insulin may be
required. If high doses are required (> 60 units per
day), an attempt can be made to reintroduce met-
formin and/or thiazolidinedione dosage along with
insulin. Glycemic control often improves despite a
reduction in insulin dosage. 

Conclusion
Through the use of new approaches and treatments,
morbidity and mortality rates related to Type 2 dia-
betes are dropping considerably. Attaining reduced
morbidity and mortality, however, requires a glob-
al approach. Only through comprising psycholog-
ic, behavioral, nutritional, physiologic and pharma-
cologic components can this be achieved. A multi-
disciplinary approach facilitates global manage-
ment and treatment of each patient. The first-line

physician plays a key role in the diagnosis and
treatment of diabetes and cardiovascular risk fac-
tors through early identification and treatment of
complications and appropriate pharmacotherapy. A
thorough understanding of the physiopathology of
diabetes and the mechanism of action of the drugs
used to treat it is essential for the coherent use of
today’s therapeutic arsenal, which is growing in
complexity. The positive impact on patients’ health
and the general public justifies the efforts made to
enhance all aspects of the management and treat-
ment of Type 2 diabetes. 
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