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As the population ages, the diagnosis of Type 2 diabetes is expected to skyrocket over the next
two decades. Diabetes is diagnosed by a fasting venous plasma glucose level of equal to or
greater than 7mmol/L or, in the presence of classic symptoms of hyperglycemia, a casual plas-
ma glucose value greater than 11.1mmol/L. Early diagnosis, screening and prevention of dia-
betes in the elderly will greatly reduce the burden of this serious chronic disease that is associated

with increased morbidity and mortality.
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The Diabetes Epidemic

Diabetes is now reaching epidemic pro-
portions in Canada and the U.S.12 It has
been estimated that one in five adults 65
years of age or older will develop Type 2
diabetes.? As the population ages, the
diagnosis of Type 2 diabetes among eld-
erly Canadians is expected to skyrocket
over the next two decades. Since diabetes
is a serious chronic disease associated
with significantly increased morbidity
and mortality, early screening and diag-
nosis, optimal management and, more
importantly, its prevention in suscepti-
ble populations, are of paramount
importance.

This article will review the screening
and diagnosis of the elderly with diabetes
and will focus on the current best evi-
dence-based practice. The Canadian Dia-
betes Association clinical practice
guidelines for the diagnosis and man-
agement of diabetes are currently being
updated to reflect information accrued
from recent clinical trials. Meanwhile, the
reader is referred to the guidelines pub-
lished in 1998.4

Diabetes in the Elderly

Epidemiologic data have provided com-
pelling evidence to indicate that the
absolute risk for diabetes in Canada
increases progressively with age at a rate
of 9% per year.! With over 50% of adult

Canadians overweight or obese, we are
witnessing the continuing dual epidemics
of obesity and diabetes in the adult pop-
ulation in North America.56 The increas-
ing prevalence of being overweight or
obese in our society will further augment
the prevalence of diabetes in the elderly
population.® An increase in insulin resist-
ance and a slow but progressive failure of
the pancreatic beta cells to respond to car-
bohydrate challenges are often cited as
the age-related physiologic changes
responsible for the increased risk of dia-
betes.”

Elderly people frequently do not
experience the classic symptoms of hyper-
glycemia (fatigue, polyuria, polydipsia
and unexplained weight loss) until blood
glucose values are markedly elevated.
This is largely attributable to the deterio-
ration in renal function with age; the renal
threshold for glucose doubles with a 50%
reduction in glomerular filtration rate.
Hence, the elderly person with diabetes
may remain asymptomatic until the glu-
cose exceeds the renal threshold, which
could be much higher than the normal
value of 10mmol/L. Health professionals
could misinterpret this lack of symptoms
as a “mild form” of diabetes when, in fact,
it indicates more serious pathophysiology.

Diagnosis of Diabetes

The diagnostic criterion for diabetes is a
fasting venous plasma glucose level of

7mmol/L or greater.* The test should be
confirmed by repeat testing in the
absence of unequivocal hyperglycemia.
A casual plasma glucose value of
11.1mmol/L or greater, together with
symptoms of diabetes, also fulfill the cri-
terion. Diabetes also can be diagnosed by
a plasma glucose value of 11.1mmol/L or
greater at the two-hour sample after a 759
glucose load.

Impaired fasting glucose (IFG) is
defined as a fasting plasma glucose value
between 6.1 and 6.9mmol/L, whereas
impaired glucose tolerance (IGT) refers
to those individuals with two-hour plas-
ma glucose values between 7.8 and
11mmol/L following a modified 75g glu-
cose load.*

Screening for Diabetes in the
Elderly

It has been estimated that there are as
many unrecognized cases as there are
diagnosed cases of diabetes.? Early
screening can identify these people and
may reduce the disease burden of dia-
betes and its complications. While mass
screening is not recommended, annual
evaluation for risk of diabetes in all eld-
erly people on the basis of history and
clinical information may be cost effective
over the long term. Testing for diabetes
using a fasting plasma glucose should be
performed every three years in the elder-
ly.4# Annual or more frequent testing
should be considered in those with addi-
tional risk factors (Table 1).

Prevention of Diabetes in the
Elderly

Physical inactivity and weight gain are
the major reasons for the increase in
insulin resistance and pre-diabetic states.
Two recent landmark clinical trials have
provided compelling evidence that
lifestyle modification can delay, if not pre-
vent, diabetes in high-risk individuals.8°
Both the Finnish Diabetes Prevention
Trial and the NIH-sponsored Diabetes
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Prevention Program demonstrated
remarkably similar results—a 5% body
weight loss through lifestyle changes led
to a 58% reduction in risk for the devel-
opment of Type 2 diabetes.?® Among
those in the Diabetes Prevention Program
who were between 60 and 85 years of age
(20% of the study population), lifestyle
modification appeared to have had an
even greater effect, resulting in a 71%
reduction in diabetes risk.?

Management of Diabetes in
the Elderly

Over the years, the management of dia-
betes has evolved into a complex strate-
gy with an interdisciplinary team
approach recommended as the gold stan-
dard for best clinical practice. Much of
the current best practice in diabetes man-
agement in general also applies to the
elderly person with diabetes. Since few
clinical trials have focused on diabetes in
the elderly, referring to people over 70
years of age, the evidence for the various
recommendations for the management of
the elderly person with diabetes is less
robust. Nonetheless, the elderly were

Table 1

Risk Factors for Diabetes

History of impaired fasting glucose or
impaired glucose tolerance

Presence of complications of diabetes

Positive family history of diabetes in
first-degree relative

Member of high-risk population (aboriginal
peoples, Asian, Hispanic and African
descent)

Presence of hypertension

Dyslipidemia characterized by elevated
fasting plasma triglycerides or a low plasma
high-density lipoprotein cholesterol level

Presence of coronary heart disease or
stroke

Acanthosis nigricans
Polycystic ovary syndrome

Prior history of gestational diabetes

included in randomized, double-blinded
as well as cohort clinical trials on dia-
betes, and taken together, we can draw
some meaningful conclusions.10-14

Since the elderly person differs from
a middle-aged adult in ways ranging
from differences in glucose homeostasis
to drug metabolism, management of the
elderly with diabetes should take these
differences into consideration.” A variety
of factors affecting the ability of the eld-
erly to follow treatment plans also must
be considered. A significant number of
elderly people are in nursing homes or
special institutions, presenting addition-
al challenges for management.

Lifestyle Modification

Diabetic meal plans should be recom-
mended to elderly people with diabetes.
Nutrition education programs can
improve metabolic control in ambulato-
ry seniors with diabetes.> However, in
those living in nursing homes, modified
diets do not result in improved glycemic
control and may compromise the nutri-
tional status of these patients. All institu-
tionalized patients should be managed
with regular nursing home diets.1® Elder-
ly nursing home residents are more like-
ly to have an appropriate meal plan if a
registered dietician is associated with the
facility.1”

Although physical training pro-
grams can be implemented successfully
in older patients with diabetes, comor-
bid conditions may prevent aerobic
physical training in many patients and
increased activity levels may be difficult
to sustain. Resistance training appears
to be a viable alternative and may even
provide comparable improvement in
insulin sensitivity. Furthermore, these
programs may result in an improvement
in lipid values and well being in older
individuals.18.19

Glycemic Control

While there are no randomized con-
trolled trials demonstrating improved
health outcomes with improved
glycemic control in the elderly with
Type 2 diabetes, cohort studies consis-
tently demonstrate that closer to normal

blood glucose levels are associated with
a lower risk of complications in elderly
patients.1%-12 In the elderly with Type 2
diabetes, cognitive function improves
when blood glucose values are brought
down nearer to normal levels.20 Hence,
the same glucose targets apply to oth-
erwise healthy elderly as to younger
people with diabetes. Treatment efforts
also should be directed at avoiding
symptoms of hyperglycemia and pre-
venting hypoglycemia. Whenever pos-
sible, elderly persons with diabetes
should be referred to a diabetes health
care team because interdisciplinary
interventions have been shown to
improve glycemic control. 2

Pharmacological Therapy

Initial therapy in elderly people with dia-
betes depends on the underlying meta-
bolic defects. Beta cell failure is more
prevalent in lean older patients with Type
2 diabetes compared to obese elderly.
This group of patients tends to benefit
more from insulin secretagogues (sul-
fonylureas and meglitinides),2223 where-
as the obese elderly should be treated
with agents that improve insulin resist-
ance, such as metformin and thiazo-
lidinediones.23-25

Alpha-glucosidase inhibitors are
modestly effective oral hypoglycemic
agents in older patients with diabetes, but
a substantial number of patients may not
tolerate them because of gastrointestinal
side effects.?8 The gastrointestinal side
effects of alpha-glucosidase inhibitors can
be minimized by starting with a low dose
and increasing the dosage slowly.

Insulin therapy is indicated in elder-
ly people with diabetes should they fail
to achieve the established glycemic goals
with an oral agent alone or in combina-
tion. In those people with metabolic
decompensation, insulin therapy may be
instituted as first-line therapy until the
person is stabilized. In elderly people, the
use of premixed insulins as an alternative
to mixing insulins minimizes dosage
errors.Z’ Furthermore, glycemic control
may be improved if elderly patients are
treated with pre-filled insulin pens rather
than conventional syringes.?
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Combination therapy with several
oral agents is increasingly common and
often necessary to achieve glycemic tar-
gets. Equivalent glycemic control can
be maintained in older people with either
b.i.d. insulin injections or a combination
of asingle injection of insulin with an oral
agent.?®

Hypoglycemia and weight gain are
frequent side effects that may compro-
mise drug therapy and compliance.
Insulin secretagogues and insulin injec-
tions both are associated with hypo-
glycemia and weight gain.3® Among the
sulfonylureas, hypoglycemia is two- to
four-fold lower with gliclazide or
glimepiride than with glyburide use.30
Thiazolidinediones are insulin-sensitiz-
ing agents that can effectively lower
blood glucose alone or in combination
with other agents. These drugs are asso-
ciated with greater incidence of fluid
retention in older patients and should be
used with caution in patients with car-
diovascular disease.?!

Cardiovascular Disease and
Diabetes

Considering most elderly people with
diabetes already have established
macrovascular complications, the bene-
fits of treating hypertension and dyslipi-
demia in the elderly are substantial and
all elderly patients should be treated to
decrease their cardiovascular disease
(CVD) risk.

Treatment of isolated systolic hyper-
tension or combined systolic and dias-
tolic hypertension in elderly patients with
diabetes confers greater benefits and sig-
nificant reduction in CVD morbidity and
mortality than in age-matched non-dia-
betic seniors.32 Treatment of isolated sys-
tolic hypertension also may preserve
renal function in elderly patients with
diabetes.? Several different classes of
antihypertensive agents have been
shown to be effective, including thiazide
diuretics, long-acting calcium channel
blockers, beta blockers and angiotensin
converting enzyme (ACE) inhibitors.34-36
ACE inhibitors may be particularly valu-
able for people with diabetes because
they improve endothelial dysfunction.’

For persons with diabetes and nor-
mal urinary albumin excretion (less
than 30mg/day) and blood pressure
greater than 130/80mmHg despite
lifestyle interventions, an ACE inhibitor
or an angiotensin Il receptor blocker
(ARB) is recommended by the 2001
Canadian Hypertension Recommenda-
tions Group.® If blood pressure targets
cannot be reached despite an ACE
inhibitor and/or ARB, then one or more
of a long-acting calcium-channel block-
er or low-dose thiazide diuretic should
be added.38 If treatment with an ACE
inhibitor or ARB is contraindicated or
cannot be tolerated, a cardioselective
beta-adrenergic blocker, long-acting
dihydropyridine calcium channel
blocker or low-dose thiazide diuretic
can be substituted.36

Treatment of hypercholesterolemia
with statins for both primary and sec-
ondary prevention significantly reduces
cardiovascular morbidity and mortality
in older people without diabetes.38 The
diabetes sub-population in the Heart Pro-
tection Study also benefited from statin
treatment to a similar if not greater
extent.3® When treating dyslipidemia in
elderly patients with diabetes, it is rea-
sonable to aim for the same target levels
as in younger patients.

People with diabetes are consid-
ered at very high risk for cardiovascu-
lar disease, and treatment should aim
to achieve the following target lipid
values: LDL cholesterol level lowered
to 2.5mmol/L or less; triglycerides less
than 2mmol/L; and a total/HDL cho-
lesterol ratio less than 4.4.40 Aspirin is
recommended to decrease the CVD
risk in patients with diabetes and it
appears reasonable that elderly
patients also may benefit from such
therapy.44!

Summary

The elderly person with diabetes
should be treated to achieve the same
glucose and metabolic goal targets as
their younger counterparts. A multi-
disciplinary team approach is ideal to
provide education and counseling to
make appropriate recommendations
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on lifestyle modification. Should med-
ical therapy be considered to treat
hyperglycemia, the choice of agents
should take into consideration both
pathophysiology and side effects—
notably hypoglycemia—of the various
agents. Combination therapy often is
required to achieve target blood glu-
cose, lipid and blood pressure values.
ACE inhibitor and Aspirin therapy
also are recommended to reduce CVD
risk. O
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