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ABSTRACT
With growing urbanization and economic development, there
is a rapid increase in the incidence of type 2 diabetes mellitus
(T2DM) in India. T2DM is associated with 2–4 times higher
risk for cardiovascular disease (CVD), including coronary
artery disease, stroke and peripheral vascular disease. Several
studies have shown the benefit of intensive glycaemic control
in reducing the frequency of diabetic microvascular
complications such as retinopathy and nephropathy. Results of
long term follow up of patients with diabetes, who were
enrolled in earlier trials, have shown that initial intensive
glycaemic control led to a reduction in CVD outcomes when
compared with standard therapy. However, it is unclear if
intensive glycaemic control, aiming to reduce haemoglobin
A1c to levels even lower than the current goal of <7%, will
similarly lead to reduction in the rates of CVD. Recently, the
results of 3 large, randomized controlled trials have been
published, which suggest that in established T2DM with
previous CVD or high risk of CVD, the benefits of intensive
glycaemic control when compared with conventional good
control, are minimal with regards to reduction of cardiovascular
outcomes. Intensive therapy increases the risk of side-effects
such as severe hypoglycaemia and weight gain. The
implementation of such a therapy, with rigorous attention to
frequent monitoring of blood glucose and visits to the physician,
is not likely to be possible on a large scale, especially in a
developing country such as India. The aim of management of
patients with established T2DM should be to achieve the goal
of good glycaemic control (haemoglobin A1c <7%), with
avoidance of hypoglycaemia. It is equally, if not more important,
to control other risk factors of CVD by paying greater attention
to lifestyle measures (weight loss if overweight or obese,
regular exercise, cessation of smoking), rigorous control of
blood pressure (<130/80 mmHg) and low density lipoprotein
(LDL) cholesterol (<100 mg/dl or <70 mg/dl if already
diagnosed with CVD) and the prophylactic use of low dose
aspirin as per current recommendations. A multifactorial

approach targeting multiple cardiovascular risk factors is likely
to be most effective in reducing CVD outcomes in T2DM.

Natl Med J India 2011;24:21–7

INTRODUCTION

Diabetes mellitus (DM) is a major risk factor for cardiovascular
disease (CVD), including coronary artery disease (CAD), stroke
and peripheral arterial disease. As compared with individuals
without DM, CVD is 2–4 times more common in people with
diabetes and is associated with a higher mortality.1,2 CVD is the
major cause of mortality in people with type 2 diabetes mellitus
(T2DM) worldwide.3 Though good epidemiological data are not
available for Indians, a recent study indicates that CVD is also the
major cause of mortality in urban Indians of middle and higher
socioeconomic strata.4 There is currently an epidemic of T2DM in
India.5 The prevalence of T2DM in urban Indians is reported to be
12.1%–15.5%,6,7 and it is estimated that there are nearly 41 million
individuals with diabetes in India.8 Along with this epidemic of
T2DM, a similar exponential increase in CAD has been noted.9

For example, in the Chennai Urban Population Study, the pre-
valence of CAD in adults with T2DM was 21.4% while peripheral
vascular disease was noted in 6.3%.10 In addition, CAD occurs at
an early age in Indians with T2DM, thus increasing the morbidity
and mortality associated with this condition.9

Glycaemic control is best assessed by measuring haemoglobin
A1c (HbA1c), which gives an indication of the blood glucose
levels during the previous 2–3 months. The normal range of
HbA1c is between 4% and 6%. The American Diabetes Association
(ADA) suggests a HbA1c of <7% as the standard goal for good
glycaemic control.11 Intensive glycaemic control, targeting an
HbA1c even lower than <7% has been conclusively proven to
reduce microvascular complications (such as retinopathy,
nephropathy and peripheral neuropathy) in both type 1 diabetes
mellitus (T1DM)12 and T2DM.13,14 However, it is a matter of
debate whether similar intensive glycaemic control, as opposed to
conventional control (usually defined as HbA1c <7%),11 improves
cardiovascular outcomes in people with diabetes. Several large
multicentric studies have provided new information in recent
years. We evaluate the current evidence on the effect of intensive
glycaemic control on cardiovascular outcomes in T2DM and
suggest goals for patient management in terms of the ideal target
HbA1c.
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CLASSIFICATION OF GLYCAEMIC CONTROL

Glycaemic control in people with diabetes can be classified as

1. Standard or conventional good control: goal is HbA1c <7%.11

2. Intensive glycaemic control: goal is even lower than the goal
of HbA1c <7%.11 This is variably defined as <6% or <6.5% in
recent studies, although no clear guidelines have been set by
professional bodies.

GLYCAEMIC CONTROL AND MICROVASCULAR
COMPLICATIONS OF DIABETES

Intensive glycaemic control has been conclusively proven to
reduce microvascular complications in patients with both T1DM
and T2DM. The Diabetes Control and Complications Trial (DCCT)
enrolled, in 2 arms, a total of 1441 patients with T1DM.12 The
intensive treatment arm (goal HbA1c <6.05%, achieved HbA1c
7.4%), demonstrated a 35%–75% reduction in microvascular
complications compared with the conventional treatment arm
(achieved HbA1c 9.1%) over a mean period of 6.5 years.12 In the
United Kingdom Prospective Diabetes Study (UKPDS), 4209
patients with newly diagnosed T2DM were randomized into an
intensive arm (sulphonylurea or insulin/metformin for a subset of
overweight patients; goal fasting plasma glucose (FPG) <108 mg/
dl, mean achieved HbA1c 7%) and a conventional treatment arm
(goal was best achievable FPG with diet alone; drugs were added
if there were hyperglycaemic symptoms or FPG >270 mg/dl, mean
achieved HbA1c 7.9%).13,14  The study showed a 25% reduction in
microvascular complications in the intensive arm when compared
with conventionally treated subjects over a mean follow up of 10
years. The following were the key findings in the DCCT study and
UKPDS.

1. The risk of microvascular complications decreased
progressively with lowering of blood glucose.

2. There was no clear lower HbA1c cut-off identified. Beneficial
effects extended into the normal range of HbA1c (i.e. lower the
HbA1c, lower the risk).

3. There was a 2–3 fold higher risk of severe hypoglycaemia with
intensive glycaemic control.

PATHOGENESIS OF MACROVASCULAR DISEASE IN T2DM
Diabetes increases the risk of CVD (macrovascular complications)
both by an association with other risk factors for atherosclerosis
as well as through the direct effect of hyperglycaemia (Fig. 1).15,16

Impaired glucose tolerance/diabetes mellitus is a constituent of
the metabolic syndrome, which includes central obesity,
hypertension, dyslipidaemia and abnormalities in platelet
aggregation.17,18 Each of these abnormalities predisposes
independently and additively to an increased risk for
atherosclerosis.2 In addition, other general risk factors for
atherosclerosis including cigarette smoking, physical inactivity
and family history of premature CAD also enhance the risk of
CVD.19 Prolonged exposure to hyperglycaemia is also by itself an
important risk factor for the development of atherosclerosis.20,21

Three major mechanisms responsible for hyperglycaemia-induced
pathological changes in the vasculature include non-enzymatic
glycosylation of proteins and lipids, oxidative stress and protein
kinase C activation (Fig. 2).20,21

CLINICAL EVIDENCE FOR THE ASSOCIATION OF
GLYCAEMIC CONTROL WITH ATHEROSCLEROSIS
Multiple epidemiological studies have demonstrated a progressive
relationship between blood glucose levels and cardiovascular

risk.22 In patients with T2DM, CVD risk (macrovascular
complications) increases with increasing HbA1c in a definite
graded manner.23–25 In a meta-analysis, after adjustment for other
risk factors, an increase of 1% in the HbA1c level was associated
with an increase of 18% in the risk of cardiovascular events.23 In
a 10-year prospective observational study of the entire UKPDS
cohort, it was observed that with each 1% decrease in HbA1c there
was a reduction of 21% in diabetes-related deaths, 14% for all-
cause mortality, 14% for myocardial infarction, 12% for stroke
and 16% for heart failure (Fig. 3).25 No glycaemic threshold of risk
was identified, with the lowest risk being in those with HbA1c in
the normal range (<6%).

In a retrospective cohort study in patients with T2DM who had
undergone intensification of glycaemic control therapy with oral
hypoglycaemic agents (n=27 965) or insulin (n=20 005), both
low and high mean HbA1c values were associated with increased
all-cause mortality and cardiac events.26 A general U-shaped
association was observed with the lowest hazard ratio for all-
cause mortality and cardiac events at an HbA1c of 7.5%. The
authors have proposed that if these findings are confirmed in
further studies, guidelines for diabetes might need revision to also
include a minimum safe target value of HbA1c.26

CARDIOVASCULAR OUTCOMES AFTER EARLY
INITIATION OF INTENSIVE GLYCAEMIC CONTROL:
LONG-TERM FOLLOW UP OF EARLIER TRIALS

The DCCT study in patients with T1DM showed a risk reduction
of 41% in CVD events in the intensive arm, but the number of
events were few due to the relatively young age of the patients and
hence the results were inconclusive.12 At the end of DCCT,
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FIG 1. Metabolic abnormalities leading to atherosclerosis in
diabetes mellitus
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FIG 2. Mechanisms by which hyperglycaemia may cause atherogenesis.
DAG diacylglycerol; ET-1 endothelin 1; NO nitric oxide;
PAI-1 plasminogen activator inhibitor-1; PKC protein kinase C

Reproduced with permission from reference 21.
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patients were followed for a further 10 years––a total mean
duration of 17 years [DCCT/Epidemiology of Diabetes
Interventions and Complications (DCCT/EDIC) Study Research
Group].27 Inter-group differences in HbA1c between intensive
treatment and standard treatment groups were lost after the initial
study. Despite this fact, at the end of the follow up, the patients
originally receiving intensive treatment still had a reduced risk of

CVD events (by 42%, p=0.02). This study drew attention to the
concept of ‘metabolic memory’ in delayed long term reductions
in CVD events after early intensive insulin treatment.27

In the UKPDS, published in 1998, patients with newly
diagnosed T2DM were studied over a period of 10.7 years. Those
who received intensive treatment with sulphonylurea–insulin had
a non-significant decrease of 16% in the relative risk of myocardial
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infarction compared with the conventionally treated group
(p=0.052).13 In a sub-study of the UKPDS, 342 overweight
patients who had received metformin for intensive glycaemic
control had a 39% decrease in risk of myocardial infarction
(p=0.01) and 36% reduction in risk of death from any cause, as
compared with the group on standard treatment.14

In a report of post-trial monitoring study of the UKPDS cohort
(2008), a total of 3277 patients were followed up for a further 10
years.28 Between-group differences in HbA1c were lost after the
first year of post-trial follow up. During the follow up, significant
reductions of myocardial infarction emerged in the intensive arm
both in the sulphonylurea–insulin group (15% reduction, p=0.01)
and in the metformin group (33% reduction, p=0.005) post-trial,
(Fig. 4). Thus, the initial period of intensive glycaemic control had
a ‘legacy effect’ suggesting that initial intensive glycaemic control
may reduce macrovascular complications significantly during
follow up.28 It has been suggested that the ‘legacy effect’ occurs
due to the initial formation of advanced glycation end-products
due to elevated glucose, which are slowly degraded with intensive
glycaemic control, explaining the delayed benefit observed after
many years.

INTENSIVE GLYCAEMIC CONTROL IN T2DM WITH
CVD/HIGH RISK OF CVD: EVIDENCE FROM RECENT
RANDOMIZED CONTROLLED TRIALS
Three major randomized controlled trials, viz.The Action to
Control Cardiovascular Risk in Diabetes trial (ACCORD), Action
in Diabetes and Vascular disease–Preterax and Diamicron
Modified Release Controlled Evaluation (ADVANCE) trial and
the Veteran Affairs Diabetes Trial (VADT), have been completed
in the past 3 years and have addressed the important issue of
whether intensive glycaemic control improves CVD outcomes in
patients with established T2DM compared with recent standards
of good glycaemic control. The patients in these 3 studies had
mean ages of 60–66 years and mean duration of diabetes of 8–11.5
years. Pre-existing CVD was present in 32%–40% of these
patients and the remaining patients were at high risk of CVD due
to the presence of additional cardiovascular risk factors. Table I
gives a summary of these 3 major trials.

ACCORD

In the ACCORD trial, 10 251 patients with T2DM with prior
CVD (35%), or at high risk for CVD, were studied.29 The patients
were randomized to 2 arms: a standard glucose-lowering (goal
HbA1c 7.0%–7.9%) and an intensive glucose-lowering therapy
(goal HbA1c <6%). The intensive group and the standard group
achieved a median HbA1c of 6.4% and 7.5%, respectively. No
significant reduction in cardiovascular outcomes (composite of
non-fatal myocardial infarction, non-fatal stroke or CVD deaths)
was demonstrated in the intensive group (6.9%) as compared with
the standard group (7.2%) [hazard ratio (HR) 0.9; 95% CI 0.78–
1.04]. Patients in the intensive arm had a higher rate of severe
hypoglycaemia (16.2%) as compared with those in the standard
therapy arm (5.1%). Surprisingly, they also had a 20% higher all-
cause mortality as compared with those in the conventional arm
(5% v. 4%, HR 1.22; 95% CI 1.01–1.46, p=0.04) and death from
cardiovascular causes (2.6% v. 1.8%; HR 1.35; 95% CI 1.04–
1.76, p=0.02). The trial was terminated prematurely after a median
follow up of 3.4 years due to the higher mortality observed in the
intensive arm.

Further analyses have failed to provide an explanation for the
excess mortality in the intensive control group.29–32 Various
postulates include increased rates of hypoglycaemia, differences
in baseline characteristics of patients, medications used, weight
gain and other unexplained factors. Post hoc analyses suggest
that hypoglycaemia, though more frequent in the intensive arm,
was not likely to be the sole cause for the high mortality.29,30

Patients with a persistently high HbA1c in the intensive arm
have been shown to have a higher mortality, indicating that poor
glycaemic control may increase mortality.31 Although the inten-
sive arm of the ACCORD study had a higher all-cause mortality
than the standard treatment arm, the overall mortality in both
arms was less than that in the ADVANCE and VADT studies.
This has been explained to be due to a more aggressive treatment
of non-glycaemic risk factors of CVD in the ACCORD trial.32

ADVANCE

In the ADVANCE trial, 11 140 patients with T2DM and known
CVD (32%) or high CVD risk were randomized to intensive

FIG 4. Kaplan–Meier curves for myocardial infarction for sulfonylurea–insulin group versus the conventional
therapy group (C) and for the metformin group versus conventional therapy group (D) during 10 years of post-trial
follow up of United Kingdom Prospective Diabetes Study (UKPDS) cohort, showing delayed benefit in the
intensive groups in both sulfonylurea-insulin and metformin groups.

(Reproduced with permission from reference 28. Copyright © [2008] Massachusetts Medical Society.)
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glycaemic control (gliclazide along with other drugs, goal HbA1c
<6.5%) and compared with standard treatment (sulphonylureas
other than gliclazide along with other drugs, goal HbA1c as set by
local guidelines).33 The intensive and standard control groups
achieved a median HbA1c of 6.3% and 7%, respectively. The
primary outcome was a composite of major macrovascular events
(death from cardiovascular causes, non-fatal myocardial infarction
or non-fatal stroke) and microvascular events (new or worsening
nephropathy or retinopathy). There was a significant reduction in
the primary outcome in the intensive therapy group, though this
was only due to a significant (21%) reduction in nephropathy.
However, no significant reduction was observed in the
macrovascular outcome. Unlike the ACCORD study, all-cause
mortality was not significantly different in the intensive arm as
compared with the standard arm (HR with intensive control 0.93;
95% CI 0.83–1.06). Severe hypoglycaemia was less frequent
compared with that in the ACCORD study, though it was more
common in the intensive control group (2.7% v. 1.5%).

VADT

The VADT study randomized 1791 patients with T2DM with pre-
existing CVD (40%) or at high risk of CVD into intensive
glycaemic control and standard control with a planned HbA1c
separation of at least 1.5%.34 The patients were treated with
multiple drugs. The median follow up was 5.6 years. The median
HbA1c achieved was 6.9% in the intensive group and 8.4% in the
standard control group, thus achieving the aims for glycaemic
control specified. No reduction in a composite of cardiovascular
outcomes was observed in the intensive therapy group. The
intensive arm had more deaths from any cause (HR 1.07; 95% CI
0.81–1.42), but the difference was not statistically significant.
Adverse events, primarily hypoglycaemia, were observed in 24.1%
in the intensive therapy compared with 17.6% (p<0.001) in the
standard therapy group.

Overall, the 3 recent studies demonstrated that in patients with
established T2DM with pre-existing CVD or those at high risk for
CVD, intensive treatment which lowered HbA1c to a median
value of 6.3%–6.9% did not lead to a significant reduction in
cardiovascular outcomes when compared with standard treatment.

Hypoglycaemia was more frequent in intensively treated patients.
In addition, the ACCORD trial also showed a significantly higher
mortality in the intensive group as compared with the standard
therapy group. The lack of benefit of intensive glycaemic control
seen in these studies may be due to a variety of reasons. Most
importantly, patients with T2DM have other major CVD risk
factors such as hypertension, dyslipidaemia and smoking. Since
these were intensively treated in both groups in all the studies, the
beneficial effect of intensive control of hyperglycaemia may not
be apparent. In addition, these studies were done in those with
diabetes for a long duration and established CVD or high risk of
CVD. As shown by the DCCT-EDIC study as well as the UKPDS
follow up, the beneficial effects of intensive glycaemic control are
apparent when treatment is initiated early in the course of the
disease.27,28 Finally, the beneficial effects of strict glycaemic
control may require a longer duration of follow up than that in
the current trials.

LIMITATIONS AND PRACTICAL ASPECTS OF
INTENSIVE GLYCAEMIC CONTROL

An important limitation of intensive glycaemic control is the
higher risk of severe hypoglycaemia. In different studies, the
incidence of severe hypoglycaemia varied between 2.5% and
16.2% in the intensively treated group and was significantly
greater than that in conventionally treated subjects. Patient
education, regular contact with the treatment team, frequent
monitoring of blood glucose at home and adjustment of doses of
oral medications or insulin are necessary to reduce this side-
effect. In addition, patients on intensive therapy tend to have a
greater weight gain (0–7.8 kg) compared with those on conventional
therapy (0–3.4 kg). Finally, achieving glycaemic control in the
normal range requires a large investment of time and effort both
by the physician and diabetes management team, and the patient.

Patients least likely to benefit from intensive treatment are
elderly patients with long duration of diabetes, those with
established CVD, pre-existing serious ailments, those living
alone, inability to recognize hypoglycaemia or to perform frequent
monitoring and dose adjustment. A practical goal of HbA1c 7%
or even higher may be appropriate in such patients.

TABLE I. Summary of recent randomized controlled trials on intensive glycaemic control and cardiovascular outcomes in type 2 diabetes
mellitus

Characteristic ACCORD ADVANCE VADT

Patients (n) 10 251 11 140 1791
Mean age (years) 62 66 60
Duration of DM (years) 10 8 11.5
History of pre-existing CVD (%) 35 32 40
Median baseline HbA1c (%) 8.1 7.2 9.4
HbA1c goal <6% v. 7%–7.9% <6.5% v. local guidelines <6% intensive arm, difference

1.5% between intensive and
standard groups

Drugs used for glycaemic control Multiple drugs in both arms Multiple drugs and gliclazide Multiple drugs in both arms
in the intensive arm

Median follow up (years) 3.4 (halted prematurely) 5 5.6
Achieved median HbA1c 6.4% v. 7.5% 6.3% v. 7% 6.9% v. 8.4%
On insulin at the end of study (%) 77 v. 55 40 v. 24 89 v. 74
Severe hypoglycaemia (%) 16 v. 5 2.7 v. 1.5 21 v. 10
CVD outcome (HR, 95% CI)* 0.90, 0.78–1.04 0.94, 0.84–1.06 0.88, 0.74–1.05
Mortality in the intensive group (HR, 95% CI) 1.22, 1.01–1.46† 0.93, 0.83–1.06 1.07, 0.81–1.42

ACCORD The Action to Control Cardiovascular risk in Diabetes trial  ADVANCE Action in Diabetes and Vascular disease–Preterax and Diamicron Modified Release
Controlled Evaluation trial  VADT Veteran Affairs Diabetes Trial  DM diabetes mellitus  CVD cardiovascular disease  HbA1c glycosylated haemoglobin
HR hazard ratio  CI confidence interval  * composite of non-fatal myocardial infarction/stroke and cardiovascular death  † p<0.05
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MULTIFACTORIAL INTERVENTION IN PREVENTING CVD

Glycaemic control is only one of the various contributors to
increased CVD in patients with T2DM. For the reduction of
cardiovascular outcomes in T2DM, comprehensive care targeting
all major cardiac risk factors is needed. This includes lifestyle
measures (regular exercise, weight loss if necessary, appropriate
nutrition and cessation of smoking), control of hypertension (goal
<130/80 mmHg), treatment of dyslipidaemias (LDL cholesterol
<100 mg/dl or <70 mg/dl in those with known CVD) and the
prophylactic use of low-dose aspirin when indicated.11 Aspirin
(75–162 mg/day) is recommended as a secondary prevention
strategy for all patients with T2DM with a history of CVD.11 It may
also be used as a primary prevention strategy in those at increased
risk of CVD (men >50 years and women >60 years who have at
least 1 additional major CVD risk factor).11 The guidelines for
blood pressure and LDL cholesterol control are in fact more
stringent than those in individuals without diabetes, reflecting the
fact that T2DM is recognized as a CAD equivalent.35 This approach
has been conclusively proven in randomized trials to reduce
cardiovascular events in patients with T2DM.36,37

AMERICAN HEART ASSOCIATION/AMERICAN
DIABETES ASSOCIATION AND AMERICAN COLLEGE
OF CARDIOLOGY FOUNDATION
RECOMMENDATIONS38

In 2009, after reviewing the evidence from the above-mentioned
trials, the American Diabetes Association, American Heart
Association and American College of Cardiology Foundation
have issued combined position statements for glycaemic control
in patients with T2DM (Table II).38 In addition, the position
statements have emphasized that comprehensive diabetes care
targeting major cardiac risk factors is needed. For primary and
secondary CVD risk reduction in people with diabetes, providers
should continue to follow the evidence-based recommendations
as has been discussed in recent guidelines.11

ACHIEVING TIGHT GLYCAEMIC CONTROL: SPECIFIC
DIFFICULTIES IN THE INDIAN CONTEXT

Reports from India on achieved glycaemic control,39,40 and inter-
vention trials to improve glycaemic control and cardiovascular
outcomes, are scanty. Only a small proportion of patients (8%–
13%) are ever tested for HbA1c. Glycaemic control in patients,
when measured, is documented to be poor, with 50%–62% of
cases having HbA1c >7%. Most available studies are from cities
with better facilities for diabetes care and it is likely that the
situation may be worse in rural areas of India.

The side-effects of intensive glycaemic control have been
mentioned above (increased risk of severe hypoglycaemia and
weight gain). However, other additional difficulties in achieving
even conventional HbA1c goals are present in the Indian context.41

Lack of education about importance of glycaemic control in the
prevention of microvascular and cardiovascular complications
results in lack of initiative from the patient. A paucity of trained
physicians and diabetes educators results in poor guidance of
patients. Financial constraints, reluctance to use insulin when
required, and the inconvenience of home blood glucose monitoring
are other patient-related issues.

We wish to emphasize that the results of the recent clinical
trials discussed above should not be wrongly interpreted to imply
that no cardiovascular benefit will accrue from improving poor
glycaemic control (say HbA1c >8%) to standard recommended
levels of good control (HbA1c <7%). In fact, as mentioned earlier,

a continuous benefit is well established in terms of reduction of
microvascular and macrovascular complications as HbA1c is
progressively lowered.25 In general, a goal of HbA1c as close to
7% as feasible should be recommended. In resource-poor settings,
where HbA1c estimation is not feasible, a goal of fasting/pre-
prandial plasma glucose of 70–130 mg/dl and 2-hour post-prandial
plasma glucose of <180 mg/dl must be aimed for.11 The target
HbA1c must be tailored individually as per feasibility, risk of
hypoglycaemia, and the motivation and resources available to the
patient. Finally, while good glycaemic control is important, an
approach targeting HbA1c should not be the sole strategy.
Management of other CVD risk factors (as detailed in the section
on multifactorial intervention) should be rigorously attempted. In
the Indian context, these goals are probably achieved more easily
than that of intensive glycaemic control.

CONCLUSIONS (SUMMARIZED IN TABLE II)

1. The glycaemic target for most patients with established T2DM
is a general goal of HbA1c <7%. The goal should be individua-
lized in each patient.

2. Intensive glycaemic control (goal of HbA1c even lower than
the currently recommended goal of <7%) is not recommended
in patients with established T2DM with pre-existing CVD or
high risk for CVD as it does not confer any additional
cardiovascular benefit and may be detrimental.

3. Intensive glycaemic control may be beneficial early in the
course of diabetes, if it can be achieved without severe
hypoglycaemia, as it helps in long term reduction of
cardiovascular outcomes.

4. In addition to management of hyperglycaemia, comprehensive
diabetes care targeting hypertension, dyslipidaemia, aspirin
prophylaxis as per current recommendations, cessation of
smoking and healthy lifestyle is essential to reduce
cardiovascular outcomes.

5. In India, taking into account the vast numbers of people with
T2DM and poor infrastructure for their management, it may be
appropriate to place greater stress on measures targeting the

TABLE II. Individualized approach to glycaemic goals (target
HbA1c) in adults based on analyses of cardiovascular outcome
studies in type 2 diabetes mellitus

Target HbA1c goal Patient characteristics*

Standard glycaemic control General non-pregnant adult popula-
(HbA1c <7%) tion for the delay or prevention of

— Microvascular disease
— Macrovascular disease

Intensive glycaemic control Patients with
(lower than the general goal — Short duration diabetes
of HbA1c <7%, if feasible — Long life expectancy
without significant — No significant cardiovascular disease
hypoglycaemia)

Less stringent than the Patients with
general goal of HbA1c — History of severe hypoglycaemia
(HbA1c targets >7% — Limited life expectancy
acceptable) — Advanced microvascular or

— macrovascular complications
— Extensive co-morbid conditions
— Long-standing diabetes in whom the
— general goal has been difficult to
— attain despite adequate treatment

HbA1c glycosylated haemoglobin  * modified from references 11 and 38
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above-mentioned risk factors for CVD, while attempting at the
same time to attain HbA1c as close to 7% as feasible.

EPILOGUE
The 5-year follow up of the ACCORD study has been published.42

The authors report that the use of intensive glycaemic control
targeting a HbA1c <6% reduced 5-year non-fatal myocardial
infarctions, but did not reduce cardiovascular outcomes and
actually increased 5-year all-cause mortality. They conclude that
intensive glycaemic control cannot be recommended for patients
with type 2 diabetes and cardiovascular disease or those at high
risk for cardiovascular disease.
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