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Approximately 7% of the population of the United
States has diabetes mellitus (DM), which repre-
sents nearly 24 million adults and children, and
about 250 million people worldwide are affected
by type 2 diabetes. The incidence continues to
increase, likely because of the increase in obesity
and age of the population. Diabetes-related
deaths represented about 5% of all deaths in
2000.1 Diabetes is well known to be associated
with multiple complications that contribute to its
significant morbidity and mortality. The microvas-
cular complications, including retinopathy and
nephropathy, are widely recognized, as are the
macrovascular complications. Of the associated
macrovascular complications, cardiovascular
disease (CVD) is the major contributor represent-
ing the largest cause of morbidity and mortality
and related costs of diabetes care.2 CVD is the
leading cause of death among individuals with dia-
betes, accounting for about 65% of all deaths.3 A
relationship between diabetes and CVD has been
clearly established and is discussed in detail in
this article.
om
CVD IN DIABETES
High Prevalence of CVD in Diabetes

Individuals with diabetes have high rates of CVD.
Cohorts from the Framingham Heart Study who
were at least 50 years old and had no evidence
of CVD at baseline were followed to assess their
lifetime risk of developing CVD. Increased choles-
terol and blood pressure were associated with
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increased risk of CVD. Diabetes represented the
largest single risk factor, with 57.3% of women
and 67.1% of men with diabetes developing CVD
compared with 16.3% and 30.2% of age-matched
women and men without diabetes.4 In a study of
participants drawn from the Framingham Heart
Study, the lifetime risk of CVD was assessed in
patients with and without diabetes and stratified
by obesity. At 30 years of follow-up, 67.1% of
women with diabetes had developed CVD
compared with 38% of women without diabetes.
Similarly, 78% of men with diabetes were affected
compared with 54.8% of men without diabetes.
The lifetime risk of CVD further increased with
weight.5 Individuals with type 2 diabetes carry an
increased risk of CVD even before clinical diag-
nosis, perhaps in part related to coexisting risk
factors and delayed diagnosis. Nearly 120,000
women in the Nurses’ Health Study were followed
for 20 years and assessed for diabetes during the
course of the study. Of women who were newly
diagnosed with type 2 diabetes, the relative risk
of myocardial infarction (MI) was 3.17 compared
with women who never developed diabetes, sug-
gesting that it would be beneficial to identify indi-
viduals at risk for diabetes and intensively treat
associated risk factors even before they meet
criteria diagnostic of diabetes.6

Mortality of CVD in Diabetes

More individuals with diabetes experience cardio-
vascular (CV)-related deaths than individuals
without diabetes. In a study of Australian patients,
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subjects were observed for 4 weeks after present-
ing to the hospital with their first MI. Men and
women with established diabetes had a relative
risk of death of 1.25 and 1.56 compared with
men and women without diabetes.7 In a study
looking at long-term survival, nearly 2000 patients
hospitalized with an MI were then followed for
nearly 4 years after presenting to a medical center
in the United States. Individuals with diabetes had
a higher overall mortality compared with those
without diabetes, with an adjusted hazard ratio
(HR) of 1.7, and this risk was even higher in
women.8 In a meta-analysis of prospective cohort
studies conducted by Huxley and colleagues9 of
coronary heart disease (CHD) in men and women
with and without type 2 diabetes, 5.4% of those
with diabetes died of CHD compared with 1.6%
of those without diabetes. Data from a subset
analysis of the Thrombolysis in Myocardial Infarc-
tion (TIMI) Study Group following patients 1 month
and 1 year after presenting with acute coronary
syndromes showed consistently higher mortality
at both time points in patients with diabetes
compared with those without.10 Women in the
Nurses’ Health Study were followed for 20 years,
and those with diabetes and CHD had a relative
risk of death of 6.84 compared with age-matched
women with neither condition; the relative risk of
fatal CHD was 25.8.11 A study of deaths related
to diabetes showed an improvement in rates of
death among men with diabetes from 1971 to
2000, but not among women.12 Comparing
women with and without diabetes, the difference
in all-cause mortality increased more than twofold
in the same period.12
Diabetes as a CVD Risk Equivalent

Multiple studies have shown diabetes as a risk
equivalent to coronary artery disease and previous
MI. Haffner and colleagues13 followed patients for
7 years, finding that patients with diabetes with no
previous history of MI carried as high a risk of
death as patients without diabetes but a known
history of MI. In a prospective study in Scotland
following subjects for 25 years, the HR for vascular
mortality for individuals only affected by diabetes
compared with those with only known CVD was
1.97 and 1.17 for women and men, respectively,
indicating that the risk of vascular death is as
high in those with diabetes as in those with CVD
alone, if not higher.14 Similarly, in a population-
based study in Finland, men and women with dia-
betes without a previous MI had comparable rates
of death with those with a previous MI but no dia-
betes.15 Furthermore, individuals with diabetes
and no evidence of any type of CHD had an even
higher risk of death compared with subjects with
known CHD but no diabetes.15 A large study in
Demark of individuals aged 30 years and older
showed that CV risk was similar in those with dia-
betes who had no known CVD to those without
diabetes with a previous history of MI. The HR
for CV death for men with diabetes and without
was 2.42 and 2.44; for women, the HR was 2.45
and 2.62, and the type of diabetes did not alter
the results.16

These studies show that individuals with dia-
betes carry as high a risk of MI and CVD as those
with known CVD. Thus, an individual with diabetes
needs aggressive measures for prevention of CVD
and control of its risk factors. Diabetes as a risk
equivalent has led to the establishment of guide-
lines to treat it as such. The Adult Treatment Panel
III report of the National Cholesterol Education
Program considers patients with diabetes without
CHD to be of similar risk to individuals with known
CHD, and thus suggests similar lipid management
guidelines for the 2 groups.17

RISK FACTORS FOR CVD IN DIABETES

As noted, individuals with diabetes have high rates
of CVD. This can be partly explained by the high
prevalence of coexisting diseases such as
nephropathy, dyslipidemias, hypertension, and
obesity. This article provides a brief summary
(see the articles by Polonsky and Locatelli, Hop-
kins and Bakris, Saha and Tuttle, and Sorrentino
elsewhere in this issue for further exploration of
these topics).

Nephropathy

As discussed earlier, diabetes is a strong risk factor
for CVD and is considered the equivalent of such.
CVD is the leading cause of death in patients with
stage 5 chronic kidney disease (CKD).18,19 Thus,
the combination of the two is particularly robust in
terms of CVD risk. When patients with stage 5
CKD are divided into those with and without dia-
betes, the annual mortality is increased by about
40% in those with diabetes.20,21 Conversely,
when individuals with type 1 and type 2 diabetes
are divided into those with and without evidence
of CKD, the CVD risk is higher in those with
evidence of diabetic kidney disease, even at the
early stage of microalbuminuria (30–300 mg/g
creatinine),18–19,22–24 and the risk increases as the
kidney disease progresses to clinical albuminuria
(>300 mg/g creatinine) and then decreased glomer-
ular filtration rate (GFR).20,22 Thus, control of CVD
risk factors is particularly important in any individual
who has diabetes, CKD, and particularly both.
There are many risk factors for CVD in people
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with diabetes and CKD, including dyslipidemias,
hypertension, obesity, and hyperglycemia, and
intensive management should be pursued.21,25,26
Diabetic Dyslipidemias

Dyslipidemias are a major risk factor for CVD in
populations with and without diabetes.17,27 Type
1 diabetes is usually associated with normal
low-density lipoprotein (LDL) and high-density lipo-
protein (HDL) cholesterol levels and increased
triglyceride levels, the latter being due primarily to
poor glycemic control.27,28 Poor control with inad-
equate insulin leads to a reduction in the activity
of lipoprotein lipase and consequent inability to
clear chylomicrons and very low-density lipopro-
tein (VLDL).28,29 When control is poor, HDL choles-
terol levels may also be decreased and LDL
cholesterol levels increased.27 Type 2 diabetes is
generally associated with reduced HDL cholesterol
levels, increased triglyceride levels, and normal
LDL cholesterol levels, although there is a shift in
the LDL particle size to the more atherogenic small,
dense LDL particles.28 The reduction of HDL
cholesterol is due primarily to an increased transfer
of cholesterol from HDL to triglyceride-rich lipopro-
teins with concomitant transfer of triglycerides to
HDL. These triglyceride-rich particles are then
hydrolyzed by hepatic lipase and rapidly catabo-
lized and cleared.28 Insulin resistance increases
hepatic lipase activity, which then hydrolyzes phos-
pholipids in LDL and HDL particles, leading to
smaller, denser LDL particles and a decrease in
the HDL2 subspecies.28

The reduction of LDL levels using statins has
proved to be beneficial for patients with normal
kidney function with and without diabetes with
respect to the risk for CVD. Based on the results
of multiple trials showing efficacy at lower starting
and target LDL cholesterol levels (Heart Protection
Study, Collaborative Atorvastatin Diabetes Study
[CARDS], the Pravastatin or Atorvastatin Evalua-
tion and Infection Therapy-Thrombolysis in
Myocardial Infarction [PROVE-IT] and the Treat
to New Targets [TNT] studies29–33), the Adult
Treatment Panel III of the National Cholesterol
Education Program in 2004 issued a modification
of their 2002 Guidelines, indicating that in patients
at very high risk, an LDL cholesterol goal of less
than 70 mg/dL, even in those starting with levels
less than 100 mg/dL, is a reasonable therapeutic
option.34 Treatment with statins should be consid-
ered irrespective of baseline lipid levels given the
high CVD risk associated with CKD in diabetes.
On average, fasting lipid levels should be obtained
annually in patients with diabetes.2 In those with
increased lipids, lifestyle management focusing
on weight reduction, augmenting activity, and
improving diet is advised. In general, in addition
to controlling LDL, efforts should be made to
achieve goal triglyceride levels of less than 150
mg, and goal HDL cholesterol of more than 40
mg/dL in men and more than 50 mg/dL in women.

Whether statins should be used in diabetic and
other patients with impaired GFRs is not well estab-
lished, because patients with impaired GFR were
usually excluded from the statin trials. However,
post-hoc analyses of diabetic and nondiabetic indi-
viduals with stage 3 CKD who were included in
these trials generally show benefit of lowering
LDL levels with statins on CVD outcomes.35

However, 2 prospective, randomized studies have
shown no benefit of statin use on CVD outcomes
in patients on dialysis with and without dia-
betes.36,37 It is not clear why benefit does not
extend to these patients, but it may be that the
CVD in such patients is so far advanced that LDL
lowering with statins is no longer efficacious.

Blood Pressure Control

Hypertension is commonly seen in patients with
diabetes and is a major risk factor in the develop-
ment of microvascular disease and CVD. In type 1
diabetes, hypertension is usually a consequence
of nephropathy, whereas in type 2 diabetes hyper-
tension may be present independent of nephrop-
athy. Increased blood pressure is associated
with progression of CKD as well as CVD in
diabetes, and optimizing blood pressure control
is important in decreasing the progression of
nephropathy.38 Several studies have shown the
association between progression of nephropathy
and increase in blood pressure.39–41 Blood
pressure should be checked at every office visit,
with hypertension defined as a systolic blood pres-
sure greater than or equal to 130 mm Hg or
diastolic blood pressure greater than or equal to
80 mm Hg on 2 separate readings for anyone
with diabetes or CKD.42 Goal blood pressure in
diabetes is a systolic blood pressure less than
130 mm Hg and diastolic blood pressure less
than 80 mm Hg.43 Selective additional benefits of
drugs active in blockade of the renin-angio-
tensin-aldosterone system are discussed in the
articles by Hopkins and Bakris, and Calhoun and
Sharma elsewhere in this issue.

Nutrition and Weight Control

Lifestyle modification is an integral part of
diabetes management. Management of nutrition
in a patient with diabetes can be complex but
necessary, with the focus on weight management,
reduction in unhealthy fat and cholesterol intake,
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and attainment of glucose control. For diabetes in
general, weight loss can reduce insulin resistance,
thus a goal body mass index (BMI) of less than 25
kg/m2 is desirable. This BMI can be achieved by
the use of low-calorie carbohydrate or fat-
restricted diets. In either diet, it is important to
restrict saturated fat and trans fats, given the
effect on dyslipidemia. Carbohydrate intake needs
to be assessed in any individual with diabetes and
followed closely.2 In those with CKD, other
aspects of diet, such as salt, potassium, and
protein, are important and are dealt in the articles
by Polonsky and Locatelli, Whaley-Connell and
Kalaitzidis, Hopkins and Bakris, and Sorrentino
elsewhere in this issue.38
CVD AND GLUCOSE INCREASES

The incidence of complications related to diabetes
increases with higher levels of hyperglycemia, and
this relationship is also noted with CVD. In a meta-
analysis of observational studies of the relationship
between hemoglobin A1c (HbA1c) and CVD, an
18% increased risk of CVD was seen for every
1% increase in HbA1c.44 In the Heart Outcome
Prevention Evaluation (HOPE) study, a 1%
increase in HbA1c was linked to higher rates of
nephropathy (rate ratio [RR] 1.34, P<.0001), CV
events (RR 1.07, P 5 .014) and death (RR 1.12,
P 5 .0004).45 Hyperglycemia is also linked to higher
rates of CVD. Selvin and colleagues46 studied the
relationship between HbA1c and CVD and found
that higher levels of HbA1c conferred an increased
risk of CVD, even in individuals without diabetes.

The increased rate of CV events in diabetes
may be explained by the presence of multiple
additional CV risk factors, including dyslipidemia,
hypertension, nephropathy, and obesity. How-
ever, there is a suggestion that the way glycemic
control is achieved also matters. Many studies
suggest that postprandial (PP) glucose increases
contribute to the development of CV complica-
tions more than fasting blood glucose (FBG)
levels and regardless of HbA1c, thereby making
PP glucose levels an ideal target for intervention
to reduce diabetes-related morbidity and
mortality. Postprandial hyperglycemia has been
implicated as causing vascular endothelial
damage by means of oxidative stress and
contributing to atherosclerosis, an observation
made independently of the effects of PP hyperlip-
idemia.47 The isolated increase of PP glucose
with normal FBGs levels is common. Thus, not
everyone with diabetes is diagnosed based on
a screening fasting glucose, necessitating use of
the 2 hour oral glucose tolerance test (OGTT) for
the diagnosis of diabetes. In the Diabetes
Epidemiology: Collaborative Analysis Of Diag-
nostic Criteria in Europe (DECODE) study, high
2-hour PP glucose levels led to increased risk of
death from all causes and CVD, independent of
FBG.48 The Hoorn study showed that 2-hour PP
glucose levels were better predictors of increased
death rates from CVD compared with HbA1c.49

An analysis of data from National Health and
Nutrition Examination Survey II (NHANES II)
participants showed that adults with PP glucose
increases greater than or equal to 200 mg/dL
but normal fasting glucose levels (<126 mg/dL)
had a relative hazard of 1.4 for CVD-related
deaths compared with those with normal fasting
and PP glucoses.49 The HEART2D trial studied
CV outcomes in patients with type 2 diabetes
after an acute MI who were treated with basal
insulin or prandial insulin only. HbA1c levels
were similar between the 2 groups, and there
was no observed difference in CV events despite
differences in fasting and PP blood glucoses.50
GLYCEMIC CONTROL AND INFLUENCE
ON CVD
Type 1 Diabetes

There have been multiple interventional studies of
the association between tight glycemic control
and CVD. The Diabetes Control and Complica-
tions Trial (DCCT) was a multicenter, randomized,
clinical trial of 1441 subjects with type 1 diabetes
that compared the effects of intensive diabetes
treatment with conventional diabetes treatment
on the development and progression of the
long-term complications of type 1 diabetes.
Subjects were followed for a mean of 6.5 years.
At baseline, mean HbA1clevels were similar in
both treatment groups. By 3 months after
randomization, mean HbA1c was approximately
2% lower in the intensive treatment group than
in the conventional treatment group, and
this difference was maintained throughout the
study (7.2% vs 9.1%, P<.001).51 The intensive
treatment group experienced significantly less
microvascular disease, including retinopathy,
nephropathy, and neuropathy.

To assess the effect on progression of micro-
vascular disease, neuropathic disease, and CVD,
1349 of these DCCT subjects were then followed
in the Epidemiology of Diabetes Interventions
and Complications (EDIC) study for several more
years. Subjects were returned to the care of their
own physicians and were no longer maintained in
different treatment groups. The previous differ-
ence in HbA1c for the intensive versus the conven-
tional group in the DCCT gradually narrowed in the
first 2 years of the follow-up period and then
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remained near 8% for both groups in the subse-
quent years. Subjects were evaluated for progres-
sion of microvascular and neurologic
complications as well as the onset of any CVD-
related event, which included death, MI (nonfatal
or subclinical), stroke, angina, ischemia, and
need for revascularization.52 In the DCCT, the
intensive treatment group had lower rates of mi-
croalbuminuria and albuminuria and lower HbA1c
values, which likely relates to lower CV risk.
Long-term follow-up in EDIC showed the persis-
tence of the beneficial effects of this previous
intensive glycemic control because this treatment
group maintained lower rates of microalbuminuria
despite an increase in HbA1c to that of the
conventional treatment group. Other CVD param-
eters, such as blood pressure and lipids, were
not significantly different between the 2 groups.

In the DCCT, the intensive glycemic control
group had fewer CV events, but the difference
was not significant. This result was believed to
be due in part to the younger age of the subjects
and low number of events.51 In the time period en-
compassing both studies, a mean of 17 years of
previous intensive treatment reduced the time to
a first CV event by 42% compared with conven-
tional treatment. In addition, risk of death, nonfatal
MI, or stroke was reduced by 57% in those with
intensive glycemic control. Presence of microalbu-
minuria or albuminuria further increased the risk of
CVD in the conventional treatment group, and the
difference in CV disease risk between the 2 groups
continued to be significant after adjustment for the
presence of kidney disease.52
Type 2 Diabetes

Multiple trials have shown the beneficial effects of
tight glycemic control on microvascular complica-
tions in type 2 diabetes; however, the effect on
macrovascular disease has been less clear. A
similar result to the DCCT/EDIC was noted in the
United Kingdom Prospective Diabetes Study
(UKPDS) in which patients with newly diagnosed
type 2 diabetes were randomly assigned to inten-
sive management using a sulfonylurea or insulin,
or to conventional treatment with diet alone. The
average HbA1c for the intensive group was 7.0%
compared with 7.9% for the conventional group
during the study. Microvascular disease was signif-
icantly reduced by 25% in the intensive treatment
group (P 5 .0099), but not macrovascular disease,
with a reduction in the risk of MI and sudden death
of 16% observed but not significant (P 5 .052).53

Subjects from the UKPDS were then followed for
up to 10 years, at which point they no longer
continued to have differences in glucose control
and maintained similar HbA1c levels starting about
1 year after follow-up. In this subsequent study, the
previous intensive treatment group had a 15%
reduction in MI (P 5 .01) and 13% reduction in
death from all causes (P 5 .007), indicating a benefit
of tight long-term glycemic control.54

A subset of patients from the UKPDS who were
overweight (>120% of their ideal body weight)
were randomized to intensive treatment with
a sulfonylurea or insulin, conventional treatment
with diet alone or treatment with metformin. Those
treated with metformin had a reduction in death
from any cause of 36% (P 5 .011) and reduction
in MI of 39% (P 5 .01) compared with those treated
with diet alone.55 In the follow-up study, reductions
in CVD continued to be observed, including a 33%
decreased risk of MI (P 5 .005) and a 27% reduc-
tion in death from any cause (P 5 .002).54

In the Steno-2 study, the effect of tight glycemic,
blood pressure, and cholesterol control in 160
patients with type 2 diabetes and established mi-
croalbuminuria on microvascular disease, CVD,
and mortality was assessed.56,57 Patients in the
intensive group had an HbA1c of 7.9% compared
with 9% in those in the conventional treatment
group. In the initial study of nearly 8 years’ duration,
those with intensive treatment had lower rates of
nephropathy (HR, 0.39; P 5 .003) and CVD (HR,
0.47; P 5 .01).56 In the subsequent follow-up study
that lasted more than 5 years, the subjects were
given information regarding the benefits of glyce-
mic control and returned to the care of community
diabetes specialists. During the entire study
totaling more than 13 years, members of the inten-
sive treatment group had lower rates of CV events
(HR, 0.41; P<.001) and CV-related deaths (HR,
0.43; P 5 .04). Death from any cause was also
significantly reduced (HR, 0.54; P 5 .02).57 How
much of the benefit in this study can be attributed
to glycemic control versus blood pressure and
cholesterol control cannot be determined exactly.
Nevertheless, the investigators used a risk calcu-
lator and found that the use of blood pressure
control agents and statins may have had the largest
effect, followed by the use of diabetic therapies and
aspirin.57

In the Action in Diabetes and Vascular disease:
Preterax and Diamicron Modified Release
Controlled Evaluation (ADVANCE) trial, 11,140
subjects with type 2 diabetes were randomized
to intensive control with gliclazide and additional
therapy (HbA1c 6.5%) or standard control
(HbA1c 7.3%; P<.001) and followed for approxi-
mately 5 years. The study was designed to follow
microvascular and macrovascular events. Those
receiving intensive therapy had a significant
reduction in new-onset microalbuminuria (HR,
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0.91; P 5 .02). However, intensive control did
not reduce the number of macrovascular events
(HR, 0.94; P 5 .32), CV-related deaths (HR, 0.88;
P 5 .12), or deaths from any cause (HR, 0.93;
P 5 .28). A higher rate of hypoglycemia was
observed in the intensive treatment group.58

The Action to Control Cardiovascular Risk in
Diabetes Study Group (ACCORD) also studied
CV events in patients with type 2 diabetes.
Subjects had a baseline HbA1c greater than
7.5% and had previously established CVD or
CVD risk factors. During the study, there were
increased risks of hypoglycemia and weight gain
in the group assigned to an HbA1c target of less
than 6.0% (and achieving an HbA1c of 6.4%)
compared with the group assigned to an HbA1c
target of 7.0% to 7.9% (and achieving a target of
7.5%). There was no significant difference in CV
events; however, deaths from all causes were
more frequent in the intensive group, (HR, 1.22;
P 5 .04), leading to early termination of the study.
The increased mortality risk could not be attrib-
uted specifically to hypoglycemia.59

The Veterans Affairs Diabetes Trial (VADT) also
studied risk of CV events in patients with type 2
diabetes: 1791 veterans with type 2 diabetes and
a baseline HbA1c of greater than 7.5% were
randomized to intensive or conventional treat-
ment. The average age of subjects was 60.4 years,
with mean time since diagnosis of diabetes of 11.5
years. Nearly half of the subjects already had
known CVD. After follow-up for 5 to 8 years, the
intensive therapy group achieved an HbA1c of
6.9% compared with 8.4% in the conventional
treatment group. Subjects were followed for time
to first CV event, and no significant difference in
rates was found between the 2 groups. In addition,
no difference in the rate of death from any cause or
microvascular complications was seen.60 There-
fore, these recent data from ADVANCE, ACCORD,
and VADT have not shown a benefit of achieving
HbA1c levels of less than 7.0% in reducing CV
outcomes in individuals with established type 2
diabetes. Large differences in HbA1c levels
between the intensive and conventional treatment
group were not attained in the studies, and thus it
should not be assumed that any level of glycemic
control would impart benefit toward reduction of
CVD.61 Additional CV risk factors were treated in
the studies, which may have affected the CVD
event rates.61

Insulin resistance has long been postulated to
have an important role in the pathogenesis of
increased CVD risk in patients with type 2 dia-
betes,62 with the implication that treatments of dia-
betes that would reduce insulin resistance might
have a specific effect on CVD. This hypothesis
was directly tested by the Bypass Angioplasty
Revascularization Investigation 2 Diabetes (BARI
2D) study, which found no significant difference
in CVD outcomes when diabetes treatment was
directed at reducing insulin resistance versus
providing increased insulin.63 However, those
with the most advanced coronary artery disease,
as documented by coronary angiography, seemed
to benefit from treatment directed at reducing
insulin resistance.63

Glycemic control is important for CVD risk
reduction, but these recent studies do not support
an HbA1ctarget of less than 7.0%. Although there
may be a subset of individuals with advanced
coronary artery disease (that can only be diag-
nosed by angiography) who benefit from treat-
ments directed at the reduction of insulin
resistance, in general the focus should be on
improvement in glycemic control rather than the
use of specific classes of medications.
SUMMARY

Diabetic patients with CKD are at extraordinarily
high risk for CVD, and the greater the amount of
CKD, the greater the risk. Therefore, all aspects
of risk reduction should be rigorously applied to
such patients. Statins should be used with reduc-
tion of LDL cholesterol levels to less than 70 mg/dL
in all such patients. Although no benefit of such
reduction has been shown in patients with dia-
betes on dialysis, it is not known whether statins
should be withdrawn when patients start on dial-
ysis. Blood pressure management is also impor-
tant, with a goal of less than 130/80 mm Hg and
perhaps even lower. Although glycemic control
may be less important than the reduction of other
risk factors for CVD outcomes, it nonetheless
remains critically important for reduction in the
development and progression of retinopathy,
neuropathy, and even nephropathy itself. Other
risk factor reduction, such as smoking cessation
and weight reduction, should also be imple-
mented. As the Steno-2 study showed, multiple
risk factor reduction can have a large effect on
reduction of CVD outcomes.
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