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Introduction

The global prevalence of diabetes is ris-
ing, attributable to an increase in new
cases driven by obesity rates and the
aging population, and declining mortal-
ity.1 While the prevalence is highest in
developed countries, the rise in diabetes
rates is greatest in the developing
nations.1 Aging is associated with
declining beta cell function, lower blood
insulin levels, and increased insulin
resistance.2 One in seven Canadians is
over the age of 65 and the proportion of
older adults is expected to nearly dou-
ble over the next 25 years.3 As the
largest segment of our population ages,
rates of diabetes are expected to contin-
ue rising. From 1995 to 2005, there was
a 69% increase in the prevalence of dia-
betes in Ontario.1 It is now projected

that by 2010, 10% of the adult popula-
tion in Ontario will be diagnosed with
diabetes and the majority of those will
be over 50 years of age.1

The older adult population is het-
erogeneous with wide variations in
functional status, comorbidities, and
life expectancy. In this article, we high-
light the results of studies that includ-
ed individuals over the age of 65,
acknowledging that frail older adults
and those at extremes of age are often
excluded. Management of diabetes in
these persons requires an individual-
ized approach with attention to
unique geriatric considerations includ-
ing cognitive impairment, polyphar-
macy, and falls risk. Treatment
strategies should take into account
these factors, as well as quality of life
and patient preference.

Diabetes as a Risk Factor for 
Cardiovascular Disease 
Cardiovascular disease is the leading
cause of death among older adults with
diabetes.4 The Cardiovascular Health
Study (CHS) showed that individuals
over the age of 65 with diabetes were
twice as likely to die from cardiovascular
disease as their nondiabetic counter-
parts.5 This is particularly significant
given that cardiovascular disease is
already the leading cause of death in peo-
ple over 70. This study confirms that the
deleterious effect of diabetes on cardio-
vascular mortality seen in the general
population persists into older age and
emphasizes the importance of intensive
management of cardiovascular risk fac-
tors among older adults. 

Beyond Glycemic Control:
Other Risk Factors
The Steno-2 trial established that, among
younger people with type 2 diabetes and
microalbuminuria, intensified multifac-
torial target-driven intervention with
tight glucose regulation and the use of
renin-angiotensin system blockers,
acetylsalicylic acid, and lipid-lowering
agents, reduces the risk of vascular com-
plications and mortality.6,7 Although no
studies have specifically addressed this
issue in older adults, conditions such as
hypertension and dyslipidemia are com-
mon in older people, and their treatment
is associated with cardiovascular risk
reduction.8,9 For any person with dia-
betes, glycemic control is only one com-
ponent of management. A combination
of behaviour modification and pharma-
cologic therapy is appropriate. As inter-
disciplinary interventions have been
shown to improve glycemic control in
older adults with diabetes, these individ-
uals should be referred to a diabetes
health care team.10

The Metabolic Syndrome
The metabolic syndrome is a multifac-
eted disorder defined by the coexistence
of certain conditions including abdomi-
nal obesity, hypertension, dyslipidemia,
and fasting hyperglycemia, each of which
is an independent risk factor for cardiac
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disease (see Table 1).12–15 There is contro-
versy over whether the metabolic syn-
drome confers an additional
cardiovascular risk beyond the sum of its
constituent parts. The metabolic syn-
drome affects a great number of people
and its prevalence increases with age.11
According to the third National Health
and Nutrition Examination Survey
(NHANES) approximately 22% of Amer-
icans met the ATPIII criteria for metabol-
ic syndrome. Prevalence rose from 6.7%
among participants aged 20 through 29
to 43.5% and 42% among participants
age 60 to 69 and over 70 years of age,
respectively.11

Approximately one-third of patients
in the Cardiovascular Health Study met
criteria for the metabolic syndrome.16 The
increased mortality in these patients was
confined to those with elevated fasting
glucose levels/diabetes or hypertension
(defined as a blood pressure greater than
or equal to 135/85 mmHg or treatment
with blood pressure medications). Peo-
ple with the metabolic syndrome without
elevated fasting glucose or hypertension
did not have a significantly increased risk
of cardiovascular mortality. Those with
both had an 82% higher mortality com-
pared with those who did not have the
metabolic syndrome.16 While this study
showed us which elements of the meta-
bolic syndrome were most predictive of
cardiovascular mortality, it did not exam-
ine whether treatment of these risk fac-
tors improves outcomes. Therefore, we
must integrate this knowledge with evi-
dence from other important clinical trials
in order to understand how best to treat
our patients. 

We will now explore the individual
components of the metabolic syndrome
as they relate to cardiovascular risk
among older adults.

Glycemic Control
According to the recently published
Canadian Diabetes Association guide-
lines, the recommended glycemic target
for persons with type 2 diabetes is an
A1C of less than or equal to 7%.10 The
same glycemic target applies to other-
wise healthy older adults. However, con-

sideration should be given to factors such
as patient age, prognosis, and ability to
perceive hypoglycemia. For older adults
with multiple comorbidities, a high level
of functional dependence, or limited life
expectancy, a less stringent goal is often
appropriate.10

When selecting any oral antihyper-
glycemic agent, one must consider the
potential side effects. For example, the
benefits of glycemic control must be
weighed against the risk of hypo-
glycemia. Many risk factors for hypo-
glycemia are common among older
adults, including adverse effects of med-
ications, poor nutrition, cognitive impair-
ment, autonomic dysfunction, and renal
insufficiency.2 Moreover, with aging, the
mechanisms that regulate blood glucose
become impaired, including a dimin-
ished glucagon response to hypo-
glycemia. Older adults tend to have more
neuroglycopenic manifestations of hypo-
glycemia such as weakness, dizziness,
and confusion, placing them at increased
risk for traumatic falls with serious
potential consequences.2,17 Patients and
their caregivers should be taught to rec-
ognize the signs and symptoms of hypo-
glycemia and mechanisms for prompt
and effective treatment. They should also
receive instruction on home blood-glu-
cose monitoring. Agents that are known
to cause hypoglycemia, such as the sul-
fonylureas, should be used with cau-
tion.10 

Recently there has been controversy
over the use of rosiglitazone due to the
results of a meta-analysis that demon-
strated an increase risk of myocardial
infarction compared with other agents.18
However, the results of this meta-analy-
sis are controversial and their full consid-
eration is beyond the scope of this article.
Acomplete review of the pharmacologic
agents available to treat diabetes and
their use in older adults can be found in
a previously published edition of this
journal.19 

During the United Kingdom
Prospective Diabetes Study (UKPDS) of
persons with type 2 diabetes, a reduction
in median AIC from 8% to 7% was asso-
ciated with a significant 25% reduction in

microvascular complications, but the
16% reduction in risk of myocardial
infarction was not statistically signifi-
cant.20 The recently published long-term
follow-up of this trial did show a signifi-
cant reduction in myocardial infarction
and total mortality in the intensively
treated group that did not emerge until
beyond completion of the intervention.21
Moreover, the ACCORD and ADVANCE
trials have called into question the value
of tight glycemic control as it relates to
vascular outcomes and mortality.22,23
Taken together with UKPDS, the mes-
sage is that one must intervene earlier
and that it takes longer to see a glucose
effect on cardiovascular disease com-
pared to the effects of lipid or blood pres-
sure lowering. Therefore, while glycemic
control is clearly important in the man-
agement of diabetes, other cardiac risk
factors, such as hypertension and hyper-
lipidemia, also play a significant role.

Hypertension
Hypertension is a common comorbidity
among persons with diabetes and its
prevalence increases with advancing
age.24 In people with type 2 diabetes,
hypertension is a major risk factor for car-
diovascular disease.25,26 The UKPDS
blood-pressure trial demonstrated the
benefits of more intensive blood pressure
control in individuals with type 2 dia-
betes. Those persons randomized to tight
blood pressure control (mean treated
blood pressure 144/82 mmHg) with an
angiotensin-converting enzyme (ACE)
inhibitor or beta-blocker had a 24% rela-
tive risk reduction in diabetes-related end
points, 32% fewer diabetes-related
deaths, and 44% fewer strokes compared
with those in the less-tight control arm
(mean treated blood pressure 157/87
mmHg).27

Subsequent trials have demonstrat-
ed the macrovascular and microvascular
benefits of lower blood pressure tar-
gets.28,29 Currently, the recommended
blood pressure for individuals with dia-
betes is less than or equal to130/80
mmHg.10 Consideration should be given
to the use of an ACE inhibitor or
angiotensin receptor blocker (ARB) as
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first-line antihypertensive therapy in
individuals with diabetes.10 However,
several difference classes of antihyperten-
sive agents have been shown to be effec-
tive for blood pressure lowering and
cardiovascular risk reduction, and multi-
ple agents are often required to achieve
the recommended targets.30

The importance of treating hyperten-
sion in older adults is now well estab-
lished.7,31,32 Furthermore, treatment of
hypertension in older adults with dia-
betes has been shown to reduce cardio-
vascular morbidity and mortality.33–35
More recently, the Hypertension in the
Very Elderly Trial (HYVET) looked at
treatment of sustained hypertension (sys-
tolic blood pressure >160 mmHg) with
indapamide, with or without perindo-
pril, among persons 80 years of age or
older, approximately 7% of whom had
diabetes. Treatment was associated with
a significant 34% reduction in cardiovas-
cular events (death from cardiovascular
causes or stroke, myocardial infarction or
heart failure), driven mainly by a 64%
reduction in fatal or nonfatal heart fail-
ure.7 However, it is important to realize
that the individuals included in HYVET
were generally healthier than those in the
broader older adult population and
therefore the results may not apply to all

older persons. Specifically, patients with
a clinical diagnosis of dementia and those
requiring nursing care were excluded
from participating and the baseline rates
of known cardiovascular disease, dia-
betes, and heart failure were low.  More-
over, in frail older adults with diabetes,
avoidance of hypotension is an impor-
tant concern due to the risk of falls, and
may limit therapy. It is advisable to start
with lower doses of medication and
titrate based on blood pressure to mini-
mize side effects. 

Dyslipidemia
The dyslipidemia classically associated
with the metabolic syndrome or type 2
diabetes consists of high triglyceride lev-
els, low HDL-cholesterol and small,
atherogenic LDLparticles.36 Several tri-
als have demonstrated the vascular ben-
efits of aggressive LDL-lowering with
statins for secondary prevention and pri-
mary prevention in high-risk, middle-
aged people with diabetes.37–41 Subgroup
analyses of older cohorts in secondary
prevention trials such as LIPID and
CARE have shown the vascular benefits
of statin therapy in older people with
coronary heart disease, although they did
not look specifically at those with dia-
betes.42,43  

The PROSPER trial was designed
to examine the safety and efficacy of
statins for older adults.9 The primary
composite endpoint, defined as death
from coronary heart disease, nonfatal
myocardial infarction, fatal or nonfatal
stroke was significantly reduced by
15% at 3 years among patients taking
pravastatin compared with placebo.
These results provide evidence that the
benefits of statin therapy extend to peo-
ple older than 70. This study showed
benefit from lipid lowering over a rela-
tively short time frame, which is partic-
ularly significant for older adults in
whom life expectancy may be reduced.
Pravastatin was generally well tolerat-
ed with few adverse events and mini-
mal drug interactions.44 While this trial
supports the use of statins in older
adults, we are not aware of any ran-
domized controlled trials intentionally
designed to address the issue of lipid-
lowering therapy among older adults
with diabetes. A post-hoc analysis of
individuals age 65–75 years at random-
ization in CARDS, a primary preven-
tion study of atorvastatin in people
with diabetes, demonstrated substantial
benefits of statin therapy in older
adults with type 2 diabetes.45

The vast majority of older adults

Diabetes and Cardiovascular Disease

National Cholesterol Education Program Adult International Diabetes Federation (IDF)15

Treatment Panel (NCEP/ATP III)12,15

Any 3 of 5 traits Increased waist circumference—different thresholds set for 
Abdominal obesity (waist circumference men >102 cm, different race/ethnicity groups
women >88 cm)

PLUS any 2 of:
Serum triglycerides >1.69 mmol/L or drug treatment for elevated TG Triglycerides >1.7 mmol/L or on treatment

Serum HDL-C <1 mmol/L in men, <1.3 mmol/L in women or HDL <1.03 mmol/L in men or <1.29 mmol/L in women or treatment
drug treatment for low HDL-C

Blood pressure >130/85 mmHg or drug treatment for Systolic blood pressure >130, diastolic blood pressure
elevated cholesterol >85 or treatment for hypertension

Fasting plasma glucose >6.1 mmol/L or drug treatment for Fasting plasma glucose (FPG) >5.6 mmol/L or previously 
elevated blood glucose diagnosed type 2 diabetes: A oral glucose tolerance test 

recommended (but not required) for patients with an elevated 
FPG.

Source: Adapted from NCEP, 200012; Alberti, et al., 200314; Grundy, et al., 2005.15

Table 1: Defining the Metabolic Syndrome
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with diabetes will be considered high risk
for vascular events. Therefore, in accor-
dance with the Canadian Diabetes Asso-
ciation Guidelines and the Canadian
Dyslipidemia Guidelines, first-line ther-
apy should be with a statin to achieve a
target LDL-C of less than or equal to 2.0
mmol/L whenever possible.10 Given
concerns of potential drug interactions
and altered metabolism related to aging,
it is generally advisable to start with a
low dose and titrate up slowly.46 Howev-
er, higher initial doses of statin may be
indicated for people with recent myocar-
dial infarction or stroke.47,48 Furthermore,
poor adherence to statin therapy is com-
mon among older adults; therefore,
patient education and follow up is
important.49

In addition to statin therapy, lifestyle
modifications such as physical activity, a
healthy diet, and weight loss for over-
weight individuals may improve lipid
levels and have additional benefits in
these patients.

Lifestyle Interventions
The risk of developing type 2 diabetes
increases with obesity, lack of physical
activity, and loss of muscle mass, all of
which may develop with aging.2 Exercise
is of benefit in improving insulin sensi-
tivity and reducing cardiac risk in people
with diabetes.50Weight loss can improve
pancreatic endocrine function and insulin
sensitivity in obese older adults.51 Addi-
tional benefits of exercise for older adults
include increased strength and balance,

reduced falls, decreased pain from
osteoarthritis, improvement in depres-
sive symptoms, and enhanced quality of
life.52 These can occur even over a rela-
tively short time frame. Walking is often
the most feasible and popular form of
aerobic exercise for older adults.10 In
addition to general aerobic activities,
resistance training can produce impor-
tant therapeutic benefits and should also
be encouraged.53 Patients should be
advised of the effects of exercise on blood
sugar and strategies implemented to
avoid hypoglycemia, such as consump-
tion of extra carbohydrates or adjustment
of medications. Assessment with an exer-
cise stress test should be considered for
patients with significant comorbidities
prior to embarking on an exercise regi-
men. Referral to a specialized program,
such as a cardiac rehabilitation center, can
be an excellent resource.

Lifestyle modification is effective in
the prevention of diabetes mellitus in
those at high risk for the development
of the disease. In the Diabetes Preven-
tion Program trial, lifestyle changes,
including modest weight reduction, a
healthy low-fat, low-calorie diet and
regular physical activity, reduced the
incidence of type 2 diabetes by 58% in
persons with impaired fasting glucose
or impaired glucose tolerance.54 This
effect was even greater in the subgroup
of individuals over 60 years of age and
much more effective than treatment
with metformin. 

Although many older adults with

diabetes are obese, this is less common
than in middle-aged people with dia-
betes.2 Lean individuals who develop
diabetes in old age typically have
reduced insulin secretion in response to
a glucose load with relatively less insulin
resistance.2 These persons may be under-
weight and undernourished. In this pop-
ulation, a less restricted diet can improve
quality of life with minimal adverse
effects on glycemic control. In these cir-
cumstances, referral to a dietician can be
highly beneficial. Optimal care of patients
with diabetes (Table 2) involves input
from a multidisciplinary team of health
care professionals, especially among
older adults. 

Conclusion
Diabetes is a growing epidemic and, as
our population continues to age, the asso-
ciated complications will have an even
greater impact on society. In particular,
diabetes is a strong risk factor for cardio-
vascular disease, resulting in a significant
burden of morbidity and mortality.Man-
agement of glycemic control, hyperten-
sion, and hyperlipidemia through
lifestyle modification and medications
can improve cardiovascular risk in
patients with diabetes. Glycemic control
also has important benefits in reducing
the risk of microvascular complications. 

When implementing these strategies
among older adults, special considera-
tion must be given to geriatric concerns,
and the benefits of therapy must be
weighed against the potential risks.

Diabetes and Cardiovascular Disease

How often Suggested Target

A is for AIC: a measure of the average At least twice per year AIC: 7% or less (if safely achievable)
blood sugar control over the past 3 months Up to every 3 months if titrating *less stringent targets may be appropriate if history of severe

medications or not meeting hypoglycemia, multiple comorbidities or limited life expectancy

glycemic goals

B is for Blood Pressure Every visit Less than 130/80 mmHg

C is for Cholesterol: At least once per year LDL-C <2.0
Primary target is LDL-C (low density 
lipoprotein cholesterol)

Source: adapted from Abbate S, 2003.55 

Table 2: ABCs of Diabetes Care 



www.geriatricsandaging.ca 513

Hopefully, future advances in this field
will improve prevention and treatment
of diabetes and reduce the associated
complications to enhance quality of life
in patients of all ages. 

No competing financial interests declared.

Acknowledgment

Thank you to Dr. Lawrence Leiter for
reviewing this manuscript.

References
1. Lipscombe LL, Hux JE. Trends in diabetes

prevalence, incidence, and mortality in
Ontario, Canada 1995-2005: a population-
based study. Lancet 2007;369:750–6.

2. Hornick T, Aron DC. Managing diabetes in
the elderly: Go easy, individualize. Clev
Clin J Med 2008;75:70–8.

3. Statistics Canada. Portrait of the Canadian
population in 2006, by age and sex. July 17,
2007.
www12.statcan.ca/english/census06/relea
se/ release_agesex.cfm Accessed September
12, 2008.

4. Hornick T, Aron D. Preventing and manag-
ing diabetic complications in elderly
patients. Cleve Clin J Med 2008;75:153–8.

5. Kronmal RA, Barzilay JI, Smith NL, et al.
Mortality in pharmacologically treated
older adults with diabetes: The Cardiovas-
cular Health Study, 1989-2001. PLoS Medi-
cine 2006;3:1883–91.

6. Gaede P, Vedel P, Parving HH, et al. Intensi-
fied multifactorial intervention in patients
with type 2 diabetes mellitus and microal-
buminuria: the Steno type 2 randomized
study. Lancet 1999;353:617–22.

7. Gaede P, Lund-Andersen H, Parving HH, et
al. Effect of a multifactorial intervention on
mortality in type 2 diabetes. N Engl J Med
2008;358:580–91.

8. Beckett NS, Peters R, Fletcher AE, et al.
Treatment of hypertension in patients 80
years of age or older. N Engl J Med
2008;358:1887–98.

9. Shepard J, Blauw GJ, Murphy MB, et al.
Pravastatin in elderly individuals at risk of
vascular disease (PROSPER): a randomized
controlled trial. Lancet 2002;360:1623–30.

10. Canadian Diabetes Association 2008 Clinical
Practice Guidelines. Canadian Journal of
Diabetes. September 2008;32(Suppl 1): S29,
S37, S107, S115, S181.

11. Ford ES, Giles WH, Dietz WH. Prevalence
of the Metabolic Syndrome Among US
Adults: Findings From the Third National
Health and Nutrition Examination Survey.
JAMA2002;287:356–9.

12. Executive summary of the Third Report of
the National Cholesterol Education
Program (NCEP) Expert Panel on
Detection, Evaluation and Treatment of
High Blood Cholesterol in Adults (ATP III)
JAMA2000;285:2486.

13. Genuth, S, Alberti, KG, Bennett, P, et al. Fol-
low-up report on the diagnosis of diabetes
mellitus. Diabetes Care 2003;26:3160.

14. Alberti KG et al. The metabolic syndrome—
a new worldwide definition. Lancet
2005;366:1059–62.

15. Grundy SM, Cleeman JI, Daniels SR, et al.
Diagnosis and management of the metabol-
ic syndrome: an American Heart Associa-
tion/National Heart, Lung, and Blood
Institute Scientific Statement. Circulation
2005;112:2735.

16. Mozaffarian D, Kamineni A, Prineas RJ, et
al. Metabolic syndrome and mortality in
older adults: The Cardiovascular Health
Study.Arch Intern Med 2008;168:969–78. 

17. Matyka K, Evans M, Lomas J, et al. Altered
hierarchy of protective responses against
severe hypoglycemia in normal aging in
healthy men. Diabetes Care 1997;20:135.

18. Nissen SE, Wolski K. Effect of rosiglitazone
on the risk of myocardial infarction and
death from cardiovascular causes. N Eng J

Med 2007;356:2457–71.
19. Gilbert J. Pharmacological treatments for dia-

betes among older adults: an update. Geri-
atrics & Aging 2007;10:551–60. 

20. UK Prospective Diabetes Study (UKPDS)
Group. Intensive blood-glucose control
with sulphonylureas or insulin compared
with conventional treatment and risk of
complications in patients with type 2
diabetes (UKPDS 33). Lancet
1998;352:837–53.

21. Holman RR, Paul SK, Bethel A, et al. 10-Year
follow-up of intensive glucose control in
type 2 diabetes. N Engl J Med 2008;359.
Epub ahead of print Sept 10.

22. The ACCORD Study Group. Effects of
intensive glucose lowering in type 2
diabetes. N Engl J Med 2008;358:2545–59.

23. The ADVANCE Collaborative Group. Inten-
sive blood glucose control and vascular out-
comes in patients with type 2 diabetes. N
Engl J Med 2008;358:2560–72. 

24. Aronow WS. Hypertension and the older
diabetic. Clin Geriatr Med 2008;24:489–501.

25. Hypertension in Diabetes Study (HDS) I.
Prevalence of hypertension in newly
presenting type 2 diabetic patients and the
association with risk factors for cardiovas-
cular and diabetic complications. J Hyper-
tens 1993;11:309–17.

26. Hypertension in Diabetes Study (HDS) II.
Increased risk of cardiovascular complica-
tions in hypertensive type 2 diabetic
patients. J Hypertens 1993;11:319–25.

27. UK Prospective Diabetes Study Group.
Tight blood pressure control and risk of
macrovascular and microvascular compli-
cations in type 2 diabetes: UKPDS 38. BMJ
1998;317:703–13.

28. Hansson L, Zanchetti A, Carruthers SG, et
al. Effects of intensive blood-pressure low-
ering and low-dose aspirin in patients with
hypertension: principal results of the
Hypertension Optimal Treatment (HOT)
randomised trial. Lancet. 1998;351:1755–62.

29. Schrier RW, Estacio RO, Esler A, et al.
Effects of aggressive blood pressure control
in normotensive type 2 diabetic patients on
albuminuria, retinopathy and strokes. Kid-
ney Int 2002;61:1086–97.

30. Whelton PK, Barzilay J, Cushman WC, et al;
ALLHAT Collaborative Research Group.
Clinical outcomes in antihypertensive treat-
ment of type 2 diabetes, impaired fasting
glucose concentration and normoglycemia:
Antihypertensive and Lipid-Lowering
Treatment to Prevent Heart Attack Trial
(ALL-HAT). Arch Intern Med
2005;165:1401–9.

31. SHEPCooperative Research Group. Preven-
tion of stroke by antihypertensive drug
treatment in older persons with isolated
systolic hypertension. Final results of the
systolic hypertension in the elderly
program (SHEP). JAMA1991;265:3255–64.

32. Staessen JA, Gasowski J, Wang JG, et al.
Risks of untreated and treated isolated sys-
tolic hypertension in the elderly: meta-

Diabetes and Cardiovascular Disease

Cardiovascular disease is the leading cause of death among older adults with diabetes.

Glycemic control is only one component of management for older adults with diabetes:
a combination of behaviour modification and pharmacologic therapy is appropriate.

Treatment of hypertension in older adults with diabetes has been shown to reduce 
cardiovascular morbidity and mortality.

The vascular benefits of aggressive LDL-lowering with statins for secondary prevention 
and primary prevention in high-risk, middle-aged persons with diabetes has been
demonstrated.

Modest weight reduction, a healthy low-fat, low-calorie diet, and regular activity may
reduce the incidence of type 2 diabetes in persons with impaired fasting glucose or
impaired glucose tolerance.

Key Points



514 GERIATRICS & AGING • October 2008 • Volume 11, Number 9

analysis of outcome trials. Lancet
2000;355:865–72.

33. Curb JD, Pressel SL, Cutler JA, et al. Effects
of diuretic-based antihypertensive
treatment on cardiovascular disease risk in
older diabetic patients with isolated systolic
hypertension. Systolic Hypertension in the
Elderly Program Cooperative Research
Group JAMA1996;276:1886–92.

34. Tuomilehto J, Rastenyte D, Birkenhager
WH, et al. Effects of calcium-channel block-
ade in older patients with diabetes and sys-
tolic hypertension. Systolic Hypertension in
Europe Trial Investigators. N Engl J Med
1999;340:677–84.

35. Lindholm LH, Hansson L, Ekbom T, et al.
Comparison of anti-hypertensive
treatments in preventing cardiovascular
events in elderly diabetic patients: results
from the Swedish Trial in Old Patients with
Hypertension-2. STOPHypertension-2
Study Group. J Hypertens 2000;18:1671–5.

36. Kronenberg HM, Melmed S, Polonsky KS,
et al. Williams Textbook of Endocrinology,
11th edition. Saunders Elsevier 2008. Chap-
ter 32, p1475.

37. Collins R, Armitage J, Parish S, et al; Heart
Protection Study Collaborative Group.
MRC/BHF Heart Protection Study of cho-
lesterol-lowering with simvastatin in 5963
people with diabetes: a randomized place-
bo-controlled trial. Lancet 2003;
361:2005–16.

38. Keech A, Colquhoun D, Best J, et al; LIPID
Study Group. Secondary prevention of car-
diovascular events with long-term pravas-
tatin in patients with diabetes or impaired
fasting glucose: results from the LIPID trial.
Diabetes Care 2003;26:2713–21.

39. Colhoun HM, Betteridge DJ, Durrington
PN, et al. Primary prevention of cardiovas-
cular disease with atorvastatin in type 2
diabetes in the Collaborative Atorvastatin
Diabetes Study (CARDS): multicentre ran-
domised placebo-controlled trial. Lancet
2004;364:685–96.

40. Sever PS, Poulter NR, Dalhof B, et al.
Reduction in cardiovascular events with
atorvastatin in 2,532 patients with type 2
diabetes: Anglo-Scandinavian Cardiac Out-
comes Trial-lipid lowering arm (ASCOTT-
LLA). Diabetes Care 2005;28:1151–7.

41. Shepherd J, Barter P, Carmena R, et al.
Effects of lowering LDL cholesterol substan-
tially below currently recommended levels
in patients with coronary heart disease and
diabetes: the Treating to New Targets (TNT)
study. Diabetes Care 2006;29:1220–6.

42. Hunt D, Young P, Simes J, et al. Benefits of
pravastatin on cardiovascular events and
mortality in older patients with coronary
heart disease are equal to or exceed those
seen in younger patients: Results from the
LIPID Trial. Ann Intern Med 2001;134:931–40.

43. Lewis SJ, Moye LA, Sacks FM, et al. Effects
of pravastatin on cardiovascular events in
older patients with myocardial infarction

and cholesterol levels in the average range.
Results of the Cholesterol and Recurrent
Events (CARE) trial. Ann Intern Med
1998;129:681–9.

44. Bang LM, Goa KL. Pravastatin: a review of
its use in elderly patients. Drugs Aging
2003;20:1061–82.

45. Neil HA, DeMicco DA, Luo D, et al: CARDS
Study Investigators. Analysis of efficacy
and safety in patients 65-75 years at
randomizations: Collaborative Atorvastatin
Diabetes Study (CARDS). Diabetes Care
2006;29:2378–84.

46. Walker DB, Jacobson TA. Initiating statins in
the elderly: the evolving challenge. Curr
Opin Endocrinol Diabetes Obes
2008;15:182–7.

47. Cannon CP, Braunwald E, McCabe CH, et al.
Intensive versus moderate lipid lowering
with statins after acute coronary syndromes.
N Engl J Med 2004;350:1495–504.

48. Olsson AG, Schwartz GG, Szarek M, et al.
Effects of high-dose atorvastatin in patients
> or = 65 years of age with acute coronary
syndrome (from the myocardial ischaemia
reduction with aggressive cholesterol low-
ering (MIRACL) study). Am J Cardiol
2007;99:632–5.

49. Jackevicius CA, Mamdani M, Tu JV. Adher-
ence with statin therapy in elderly patients
with and without acute coronary
syndromes. JAMA2002;288:462–7.

50. Sigal RJ, Kenny GP, Wasserman DH, et al.
Physical activity/exercise and type 2
diabetes: a consensus statement from the
American Diabetes Association. Diabetes
Care 2006;29:1433–8. 

51. Villareal DT, Banks MR, Patterson BW, et al.
Weight loss therapy improves pancreatic
endocrine function in obese older adults.
Obesity 2008;16:1349–54.

52. Heath JM, Stuart MR. Prescribing exercise
for frail elders. J Am Board Fam Pract
2002;15:218–28.

53. Dunstan DW, Daly RM, Owen N, et al.
High-intensity resistance training improves
glycemic control in older patients with type
2 diabetes. Diabetes Care 2002;25:1729–36.

54. Diabetes Prevention Program Research
Group. Reduction in the incidence of type 2
diabetes with lifestyle intervention or met-
formin. N Engl J Med 2002;346:393–403.

55. Abbate S. Expanded ABCs of Diabetes. Dia-
betes Care 2003;21:128–33.

Diabetes and Cardiovascular Disease


